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the second of three supplements t o  the Handbook of Mars Stopover 
Missions Using Venus Swingbys, Par t  6 of NASA SP-35, Planetary Fl ight  Hand- 
book. NASA SP-35, Par t  6, contains a general  discussion, contour char t s  and 
re la ted  graphical information. Supplement A contains the tabular  t ra jec tory  
data  for zero-day stopover t i m e  missions, and Supplement C contains the tabular  
t r a j ec to ry  da ta  f o r  60-day stopover t i m e  missions, 
iii. 
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TABULAR TRAJECTORY DATA FOR 30-DAY STOPOVER TIME 
5.0 Introduction 
The trajectory data are presented chronological?- and are organized by holding 
stopover time, total mission duration, and Mars arrival date constant while 
varying Earth departure date in increments of 10 days. Next, the Mars' arrival 
date is varied, also in increments of 10 days, followed by variations in total 
mission duration in increments of 40 days. Smaller increments in mission 
duration were felt unnecessary because most parameters of interest tend to 
vary smoothly with mission duration so that simple interpolation between 
points yields sufficient accuracy for most mission studies. If greater accu- 
racy is required (e.g., for detailed launch window studies) fine grid data 
are available on the master magnetic tape discussed in the Appendix of 
NASA SP-35, Part 6. 
Occasionally there exist multiple solutions for a given set of the four inde- 
pendent parameters--Earth launch date, Mars arrival date, mission duration, and 
stopover time. Each of the multiple solutions belongs to a different family 
and corresponds to a distinct Venus swingby date. When multiple solutions do 
occur, they are tabulated chronologically in terms of swingby date. The direct 
leg of the round trip mission is precisely the same for the multiple solutions 
and is simply repeated for each case. 
Unlike the contour charts of Section 3, which present data for only the most 
favorable family of swingby solutions in each opportunity, the tables of tra- 
jectory data that follow contain solutions from several families in many of 
the opportunities. Any family of solutions located in the date ranges speci- 
fied in Table 1-2 is represented in the'tabular data. The specific round trip 
missions that are included in the tabulation were selected in the following 
manner. With the aid of sets of preliminary contour charts and information 
contained in the literature a range of mission durations of interest was 
1 
defined for  each opportunity. 
the round t r i p  missions consisting of a l l  possible canbinations of the direct 
and swingby t r a j e c t o r i e s ,  with passage distances grea te r  than 0.95 Venus radii ,  
were formed f o r  t h e  three stopover times at  40 day increments over t he  selec- 
ted ranges f n  mission duration. 
t o t a l  mission ve loc i t ies  f o r  both propulsive and aero braking at Mars were 
evaluated, and a l l  the t r a j ec to ry  data were stored on tape. 
mission ve loc i t i e s  were then defined f o r  each mission duration and stopover 
t i m e  and were used t o  prepare the  mission veloci ty  p lo t s  of Section 3. 
l i m i t  t o  t h e  mission veloci ty  f o r  propulsive braking at M a r s  was then defined 
f o r  each stopover time and w a s  established as the  lower of t he  following 
a l te rna t ives ;  (1) t h e  minimum mission veloci ty  fo r  the shortest  mission dura- 
t i on  under consideration i n  each opportunity plus two kilometers per second, 
or (2)  22 kil tmeters per second. 
missions w a s  edited and only those missions f o r  which the propulsive braking 
mission veloci ty  i s  less than the  predetermined l i m i t  are included i n  t h e  
tabulat ion,  
These ranges are presented i n  Table 5-1. Then, 
As the  round t r i p  missions were formed, the  
The minimum 
A 
Final ly ,  the  magnetic tape of round t r i p  
TABLE 5-1 










































The t ra jec tory  data consis ts  of four printed l i n e s  per round t r i p  mission. 
The first three  l i nes  describe each leg of the  round t r i p  t ra jec tory  i n  t h e  
order t h a t  each leg  takes place. 
parameters, mission ve loc i t i e s ,  and l igh t ing  conditions at a r r iva l .  A t  the  
The fourth l i n e  contains various swingby 
2 
top  of each page the  stopover t i m e  is pr in ted  i n  the  l e f t  corner, t h e  oppor- 
t u n i t y  is p r in t ed  i n  the  center ,  and t h e  mission duration and f i r s t  Mars 
a r r i v a l  da t e  (both J u l i a n  and calendar) is p r in t ed  on the  r i g h t .  Immediately 
below t h i s  is pr in ted  the  four  l i n e  format descr ib ing  the t r a j e c t o r y  da ta ,  
followed by the  t r a j e c t o r y  da ta  i t s e l f .  Missions represent ing  multiple solu- 
t i o n s  and changes i n  Earth launch da te  a r e  separated only by a blank l i n e ,  
whereas any change i n  Mars a r r i v a l  da t e  is indicated by a hor izonta l  l i n e .  
Each d i f f e r e n t  mission duration is begun a t  t h e  top of a new page. Data a r e  
presented f o r  zero-, 30-, and 60-day stopover t i m e s .  The da ta  for t h e  30-day 
stopover t i m e  a r e  presented i n  t h i s  s ec t ion  while t he  zero-day and 60-day da ta  
a r e  presented i n  Sec t ions  4 and 6 (Supplements A and C ) ,  respec t ive ly .  
In  the  margins of t h e  pages of t abu la r  da ta  a r e  placed symbols beside those 
missions which were used i n  t h e  mission ve loc i ty  p l o t s  of Section 3. An 
a s t e r i s k  i n  the  margin denotes a mission within the  family of so lu t ions  selected 
f o r  graphica l  presenta t ion  which y i e l d s  t h e  minimum mission ve loc i ty  f o r  a 
p a r t i c u l a r  mission dura t ion  using propulsive braking a t  Mars; a circle reyre- 
s e n t s  a corresponding case f o r  aerodynamic braking a t  Mars. There w i l l  occa- 
s i o n a l l y  e x i s t  i n  some oppor tuni t ies  mission dura t ions  f o r  which no mission is  
s p e c i f i c a l l y  indicated as t h e  one used i n  t h e  mission ve loc i ty  p l o t s .  This is 
because the  part ' icular mission t h a t  yielded t h e  point on t h e  mission ve loc i ty  
p l o t  was subsequently de le ted  from t h e  tabular  da t a  because it v io l a t ed  the  
l i m i t  on propulsive braking mission ve loc i ty .  The f a c t  t h a t  such missions a r e  
not contained i n  the  t abu la r  da ta  should cause no concern s ince  t h e  high 
v e l o c i t i e s  t h a t  r e su l t ed  i n  t h e i r  d e l e t i o n  would u l t ima te ly  have prevented t h e i r  
s e r ious  consideration a s  favorable candidate missions. 
Below are l i s t e d  t h e  symbols used i n  t h e  format, followed by t h e  def in i t io r !  





Def in i t ion  
J u l i a n  da t e  (minus 240 0000) a t  Ear th  launch, 
J u l i a n  da t e  (minus 240 0000) a t  Venus swingby. 





Julian date (minus 240 0000) at Mars departure. 
RETURN 
SPEED 
R A i  
DECLi 
I i  
v i  
PSI i 
Julfan date (minus 240 0000) at E 
Hyperbolic excess speed at the  ieh event* 
normalized t o  the  E a r t h * s  mean orb i ta l  speed. (EMIS1 
Right ascension of hyperbolic (excess velocity 
vector (hyperbolic asymptote) as it emerges from 
the planet's sphere of influence at the  ith event; 
measured along the loca l  planetary equator eastward 
*om the  "vernal equinox," i .e., where the  Sun's 
apparent path rises above the departure planet's 
equator. For Venus, since the  orientation of t h e  
planetary North Pole is unknown, the  equator has  
been assumed coplanar Kith the orb i t  of Venus, and 
the "vernal equinox" of Venus is  taken i n  the  
direction of i ts  orb i ta l  perihelion. (DEGREES) 
Declination of hyperbolic excess velocity vector 
as it emergest&rom t h e  planet's sphere of influ- 
ence at the i 
ward and negatively southward from t h e  planet's 
equator. (DEGREES ) 
event, measured positively north- 
Inclination of t ransfer  orb i t  t o  orb i t  of planet 
encountered at ith event, measured positive i f  
motion is from South t o  North at encounter and 
negative i f  motion is from North t o  South at  
encounter; zero corresponds t o  motion i n  the orb i t  
plane i n  t h e  direction of motion of the  planet. 
Heliocentric speed at the  ith event normalized t o  
the Ear th ' s  mean o rb i t a l  speed. (EHOS) 
Heliocentric trajectory path angle at the ith event, 
measured counterclockwise from the  outward helio- 
centric radius vector t o  the heliocentric velocity 
vector at departure and measured clockwise from the 
inward heliocentric radiupr vector t o  the heliocentric 
velocity vector at arr ival .  
(DEGREES 
See Figure 5-1. 
( DEGFUES ) 
*An event consists of either arrival at  or departure from a planet. The 
Thus, i=l corresponds t o  Ea r th  departure, i=2 corres- 
events are numbered consecutively from one t o  s i x  i n  the chronological order 
i n  which they occur. 
ponds t o  Venm arrival for  outbound svingbys and Mars ar r iva l  f o r  inbound 














departure (i.e. , 
t o  0 < Bi < 360O; the t rue  anomaly at a r r iva l  equals 
the t&e &&naly at departure plus the  t ransfer  
angle L. See Figure 5-1. (DEGREES) 
Perihelion distance of the  heliocentric t ransfer  
orbit. 
o r  not the vehicle actually passes through it, 
the vehicle does not pass through perihelion, a 
'D' or 'A'  follows the value, indicating that the 
closest approach t o  the sun i s  at departure o r  
arrival, respectively. (AU) 
This is the  perihelion of the o rb i t  whether 
If 
Aphelion distance of t he  heliocentric t ransfer  
orbit .  !Phis is t h e  aphelion of t he  orb i t  whether 
or not the vehicle actually passes through it. If 
the vehicle does not pass through aphelion, a OD' 
or  'A' follows the value, indicating that the far- 
thest distance fromthe sun is at departure or 
arr ival ,  respectively. (AU) 
Total mission velocity requirements i f  propulsive 
braking is emplayed at Mars ( i  .e., PROP = DVL i 
DVA + DVD) . (KM/SEC) 
Total mission velocity requirements i f  atmospheric 
braking is emplayed at M a r s  ( io@.*  AERO = DVL + DVD). 
(m/SEc 1 
Impulsive velocity requirement t o  launch out of a 
485 KM circular  Earth parking orbit .  (KM/SEC) 
Impulsive velocity requirement fo r  braking in to  a 
500 KPI circular  parking orb i t  about Mars . (KM/SEC) 
entry velocity at a Mars al t i tude of 
KM. l a c  1 
ulsive velocity requirement t o  depart from a 
parking orbi t  ab& Mars. (KM/SEC) 













Angle between t h  erbolic excess velocity vector 
at Mars arrival he outward heliocentric radius 
vector; 0 - 6 SUW A - < 180'. 
Angle between the m e r b o l i c  excess velocity vector 
at E a r t h  re turn and t h e  outward heliocentric radjus 
vector; 0 - < SUN R - < 180'. 
Bend angle of t h e  Venus swingby hyperbola, measured 
between the incoming hyperbolic excess velocity 
vector as it emerges from Venus' sphere of influence 
and the  outgoing hyperbolic excess velocity vector; 
0 - < KAPPA - < 180'. 
Negative semi-major axis of the swingby bperbola.  
See Figure 5-2, (DEGREES) 
See Figure 5-2. (DEC.$.;ES) 
(DEGREES) 
(VENUS RADII) 
Eccentricity of the swingby hlyperbola. 
Inclination of t he  swingby hyperbola with respect 
t o  Venus' equator. Values greater than 90 degrees 
indicate retrograde motion of t h e  swingby byperbola; 
o INC - i80°. (DEGREES) - 
Right ascension of the  swingby hyperbola pericenter 
measured eastward along the equator from Venus' 
vernal equinox; 0 2 RAP - < 360~. 
Declination of the  swingby hyperbola pericenter, 
positive i n  the  Northern Hemisphere of Venud; 
-90' - DECLP - goo. 
Angle between pericenter of the swingby hyperbola 
i e  radius vector of Venus. 
sunlit face of Venus if  
es; 0 ETA 6 180'. See 
D' f o l l a k  t h i s  quantity 
dark-side swingbys , respec- 
(DEGREES) 
(DEGREES) 
he swingby hyperbola. 
FIGURE 5-1. RELATIONSHIPS IN THE TRANSFER PLANE 
FIGURE 5-2. SUN ANGLE, C(SUN A OR SUN R )  AT ARRIVAL 





8TOPOVER T IME : 30 D A I S  1915 INBOUND SWINGBY M l S S I C ~ N  OURATION 490 C A Y S  
YARS ARRIVAL OATE i 2 4 4 E 0 Z O  
11 FEB 1976 
LAUNCH ARRIVE SPEED1 RA1 O E C L l  1 1 V 1 P S I  1 ECCEN SMA THE11 THE12 P E R I H  APHEL P 3 1  2 V 2 I 2 OCCLC R A 2  SPEECZ 
D E P A R T  SWNGOV SPEED3 RA3 OECL3 I 3 V 3 P S I  3 ECCEN $MA THE13 THE14 P E R l H  APHEL P S I  4 V 4 I 4 CECL4 R A A  SPEEC4 
3WNGOI RETURN SPEEDS R A 5  OECL5 I 5 V 5 P S I  5 ECCEN SMA THE15 THE16 P E R I H  APHEL P31 6 V 6 I 6 D E C L I  R A 6  3PEEC6 
PROP AERO OVL -OVA EVA OVO EVR TYPE SUN A SUN R KAPPA - A  E I N C  RAP OECLP E T A  CERIC 
- _  M A R 3  ARRiVAL  O A T E  : 2442820 ( 1 1  FE8 1978) - 
4-2650 4-2620 ,190 92 .9  38 .6  2.5 1.153 95.3 .353 1.535 339.5 418.6 ,994 2 . O l l A  110.4 ,165 -2.8 -12.3 186 .1  ,221  
4 - 2 8 S O  4-3033.4 -214 129.3 2 3 . 3  1.7 .538  85.9 ,530 1.016 116.4 211.5 ,506A 1.645 6 3 . 8  1.351 . 7  1 . 5  2 7 0 . 6  .607 
4-3033.4 4-3130 4601 216.5 1 . 8  .8 1.300 117.4 .500 ,929 265 .1  4 8 5 . 1  ,464 1.394A 119 .9  .919 2 . 7  2 5 . 1  63.8 -522 
13.89 9 .13  4 .55  4.76 8.15 4.59 19.08 1/1/2 14.6 19.4 S.9 ,163 19.460 1.8 183.8 - .9  90.80 3.014 













. l e i  91 .1  
.ZOO 126.9 
.554 283 .0  
3 . 7 0  8 .69  
3 7 . 0  
2 4 . 0  
3.4 
4 - 4 3  
35 .8  
24.6 
5 .1  
4 . 3 9  
34.4 
2 5 . 1  
6 . 1  
4.45 
32.5 
2 5 . 3  
8 .1  
4 . 6 6  
2.1 1.161 93.6 .362 1 . 5 7 0  346.2 475.1 1 .001  2.139A 111.2 . 7 1 5  -2 .2  -1l.S 188.8 
1 . 6  . 5 5 1  86.9 .SO4 1.093 176.9 284.5 .542A 1.644 66.6 1.360 a 8  1 . 7  213.3 
1.6 1 . 2 7 7  115.2 .456 .883'265.6 489.4 ,460 1 . 2 6 S A  116.4 .OS0  2 . 0  26 .3  12 .3  
5.02 8.40 4.2s 1 7 . 5 5  111/2 11.9 21.8 9 . 8  .196 11.732 10,l 188.6 - 9 . 1  92.20 
1.9 1.168 91 .1  .373 1.601 353.8 413.4 1.004 2.191A 111.9 . I 8 2  -1.8 - 1 0 . 1  1 9 0 . 1  
1 . 5  ,562 81 .6  .483 1.108 111.5 290.9 ,513A 1.643 68.9 1.364 - 8  2 . 0  2 1 5 . 8  
2 . 2  1.258 113.3 .417 .e49 265.4 493.5 .494 1.203A 1 1 3 . 0  .925 1 . 5  26.3 80.1 
5 . 2 7  8.65 4.00 16.22 11112 9 . 9  24 .9  13 .1  .233 8.385 13.8 193.1 - 1 3 . 1  93.60 
1.1 1.115 89.5 .383 1.625 1.9 111.9 1.0030 2.248A 112.5 . I 8 9  - 1 . 5  -10.0 192.0 
1.4 . 5 1 1  88.3 .466 1.120 178 .0  296 .1  .598A 1.643 7 1 . 0  1 .561  .8 2.3 2 7 1 . 3  
2.1 1.243 111.6 .384 .a23 265.3 4 9 8 . 2  .501 l.14OA 109 .1  .9OJ 1.0 25.8 8 1 . 1  
3 . 5 1  8.89 3 .81  15.08 1/1/2 8 . 5  28.8 11.5 .275 6 . 5 7 0  1 5 . 3  1 0 7 . 0  -14.6 94.90 
.e31 
,514 
. 4 5 7  
,242 











, 2 9 5  
._ 
.118 8 6 . 1  
.169 124.5 
. I O 1  288.9 





.198 73 .3  
.174 120.3 
,454 299 .1  
4 .07  8 .33  
1.6 1.180 86 .9  .394 1,641 11.1 111.3 .9950 2.286A 113.2  . I 9 2  - 1 . 2  -9.2 192.1  
1.3 .518 88.8 ,452 1.131 1 7 8 . 5  301.9 ,619A 1.642 12.8 1.369 .9 2 . 1  2 1 8 . 1  
3 . 0  1.231 110.1 .355 . 8 O S  265 .1  503 .5  ,519 1.091A 106.5 .E89 .6 25.1 92 .7  
5.11 9.13 3.61 14.14 111/2 1.8 33.8 21 .1  .319 5.461 16.1 200.3 - 1 5 . 1  96.20 - _- MARS ARRIVAL CATE = 2442830 (21 fEB 1916) - 
4-2640 4-2830 .194 9 1 . 1  
4-2860 4 - 3 0 2 9 . 1  .233 129.2 
4-3029 .1  4-3120 .612 210.5 
13.69 9.65 
45.9 
23 .0  - . 2  
4 .61  
3.8  1.136 96.2 ,323 i . 4 ~ 9  334.1 4 8 ~ . 5  ,988 i.931~ 107.7 .738 -4 .1  -17.9 iee.4 
1.7 , 5 1 5  88.3 .563 1.055 1 7 8 . 1  269.5 .461A 1.649 60.5 1.349 . O  1 . 5  268.8 
- , l  1.332 119.9 . 5 5 5  1.006 266.2 481.9 ,448 1.565A 123.1 1.019 3 . 3  2 4 . 1  55.4 





4-2650 4-2830 ,179 90 .8  
4-2860 4-3034.0 e215 126.6 
4-3034.0 4-3130 .611 217.4 
13.24 9.03 
4-2660 4-2630 .170 88.1 
4-2860 4-3038.0 ,202 123.8 
4-3038.0 4-3140 . 5 5 7  283.8 
13.00 8.59 
2 . 9  1.143 94 .8  .330 1.486 340.5 484.3 .996 1.976A 108.5 .147 -3 .1  - 1 5 . 0  186.7  
1 . 6  .533 89 .3  .SJ2 1.076 179.4 271 .1  .503A 1.648 63.6 1.355 .9 1.1 2 7 1 . 9  
. 9  1.303 111 .5  .SO4 ,937 266 .1  485 .1  .465 1.410A 120.2 ~ 9 8 3  2 . 7  2 5 . 1  6 4 . 3  




5 .  2OR 
,206 





I .  7 5 2  
,402 
41.9 
23 .8  
1.6 
4 . 4 0  
39 .6  
2 4 . 5  
3.4 
4 . 2 8  
3 7 . 7  
2 5 . 1  
5 . 2  
4 .e4 
2.4 1 .150  93.1 .331 1.511 341.5 481.6 1.002 2.02OA 109.2 .714 -2 .4  -13.3 1 8 9 . 1  
1 . 5  .548 90.1 .506 1.094 180.1 284.2 .541A 1.6480 66.4 1.360 a 9  2 .0 274.5 
1 .1 1.260 115.3 .459 ,888 266.0 4 8 8 . 1  ,480 1.296.4 116 .7  .9S4 2.0 26 .2  12.8 
4 . 4 0  1.80 4 . 3 1  11.67 1 /1 /2  1 5 . 1  21.4 9 .4  ,194 12 .181  9 . 1  189.6 -8 .7  9 2 . 3 0  
2 . 0  1.156 91 .2  .344 1.532 355.2 419.6 1.001 2.059A 109.8 ,760 -1 .9 -12.2 191.8 
1 .4  .560 90 .8  ,485 1.110 180.8 290 .1  . 5 1 2 A  1.6460 6 8 . 8  1.364 - 9  2 .3  2 7 6 . 6  
2 .3  1.260 115.4 .420 .E53 265.8 492.9 ,495 1 . 2 l l A  113.3 .929 1.4 26 .1  80.6  
4 .59  7.98 4 .07  16.31 1/1/2 12.9 24.4 13.4 ,231 8 . 5 7 6  12.9 194.0 -12.4 93 .60  
1 . 9  1.161 89.0 ,362 1.546 3 .8  118.3 1.0030 2.090A 110.4 ,164 -1.1 -11.1 193.1 
1 .3  ,569 91.3 .468 1.123 181.5 2 9 6 . 1  .598A 1,6490 71.0 1.367 1.0 2 . 1  2 7 8 . 3  
2.8 1.245 111.6 .386 ,827 265.6 497.6 .SOB 1.145A 110.0 .908 .9 2 5 . 1  8 1 - 6  
4.18 8.16 3 .90  15.16 1 /1 /2  11 .6  28.2 17.3 .el3 6 . 6 6 2  1 4 . 1  197.9 -13.9 95 .00  
1.1 1.165 86.5 .360 1 . 5 5 1  13.4 118.1 ,9930 2 , ' l lOA 110.9 .765 -1.2 - 1 O . t  1 9 3 . 6  
1.2 .516 9 1 . 1  .454 1.134 162.1 302.0 .619A 1.6490 12.8 1.310 1 .0  3 . 0  219.5 
3.1 1.233 110.1 .356 .BO7 265.4 502.9 .S20 1.0951 106.7 .E91 .I 24.9  93.4 
4 . 9 5  8 .33  3.11 14.20 1/1/2 11.1 33.2 20 .9  .Si1 5 .308  1 5 . 5  201.2 -14.3 96.30 
4-2670 4-2830 ,166 82.8 
4-2660 4-3041.1 .192 121.1 
4-3041.1 4-3150 , 5 1 0  289 .1  
i 2 . 9 1  8 . 3 1  
4-2680 4-2830 . l 7 1  1 5 . 1  
4-2660 4-3045.0 ,184 118 .6  
4-3045.0 4-3160 .469 295 .1  
12.98 8 . 2 0  
4-E690 4-2830 .le8 68 .5  
4-2860 4 -3041 .9  .I78 116.4 
4-3041.9 4-3110 ,435 2 9 9 . 9  
13.23 8.29 
4-2700 4-2630 ,217 62 .9  
4-2660 4-3050.5 ,114 114.5 
4-3050.5 4-3180 .401 304.1 
13.74 8.62 
3 5 . 6  
2 5 . 5  
6 . 8  
4 .30  
33.0 
25 .8  
8 . 2  
4 . 5 2  
30.4 
2 5 . 9  
9.4 










- 4 0 1  
.255 
1 .362  
1.1 1.166 83 .5  -370 1.545 24.3 119.2 .9740 2.116A 1 1 1 . 5  .164 - .9  -8 .8  193.3 
1 . 1  . 5 8 Z  9 2 . 1  .444 1,143 182 .6  306.6 .636A 1.6490 74.3 1.372 1 .1 3 . 4  260.4 
3.3 1.223 108.8 ,533 .793 2 6 5 . 2  508.8 . I S 0  1 . 0 5 7 1  103.6 .8?1 . 2  24.1 97.4 
5 . 1 2  8 .50  3 . 6 1  13.42 1 /1 /2  11.5 39.6 24.3 -362  4 . 7 5 9  1 5 . 1  203.8 -14 .2  9 7 . 1 0  
- MARS ARRIVAL DATE I 2442840 I 2 MAR 1916) --- 
4-2640 4-2840 ,191 89 .8  
4-2870 4-3030.4 - 2 3 1  126.3 
4 -3030 .4  4-3120 ,678 211.3 
13.41 9 .12  
4-26¶0 4-2840 .112 88 .6  
4-3034.8 4-3130 .615  278.2 
12 .63  9.06 
4-2870 4-3034.6 , 2 2 1  iz3.a 
51 .8  
23.5 
- . e  
4.56 
45.9 
24 .3  
1 .6  
4 .31  
, 1 1 5  
,676 
, 6 0 1  




4.6 1.130 0 5 . 8  ,306 1.428 335.0 492 .8  ,990 1.868A 1OS.9 ,724 - 4 . 9  -22 .5  181.2 
1 .1 A 1 3  92 .3  ,561  1 ,056  181.7 269.1 .458A 1.6540 60.3 1.349 1.0 1 . 7  270.1 
- . 1  1.336 120.1 .560 1.019 266.6 481.2 ,448 1.590A 124 .0  1.025 3 . 5  2 4 . 7  5 5 . 8  
3.69 1.09 5.16 21.20 1/1/2 28.6 18.8 2 .3  .I31 50.032 51.0 1 7 9 . 5  S1.0 90.10 
3.3 1.136 94.3 ,311  1,449 341.6 489.8 .998 1.9OOA 106.6 .I31 - 3 . 4  - 1 7 . 9  186 .6  
1 .6  , 5 3 2  93.0 ,535 1.079 182.6 276.9 .502A 1 .6550  63.5 1.356 1.0 2 .0  213.0 
.9 1.301 117.7 ,508 ,945 266.5 484.4 ,465 1.426A 120.5 .988 2 . 1  2 5 . 1  64 .7  
3.16 1.18 4.76 19.38 l / l f Z  22.4 1 8 . 1  5 . 2  ,159 22.088 4 . 1  1 8 S . 5  3 . 1  91.00 
4-2660 4-2840 . l e 1  84 .9  42.4 2 .6  1.142 9 2 . 1  ,316 1 . 4 6 1  348.8 481.4 1.004 1.93lA 1 0 1 . 3  , 7 3 1  -2.6 -15 .4  190.3 
4-2670 4-3038.3 ,208 120.2 2 5 . 0  1 . 5  . S I 1  95 .6  ,509 1 ,098  1 8 3 . 5  284 .1  . 5 4 O A  1 .6570  66 .3  1.361 1.0 2 . 3  273 .1  
4-3058.8 4-3140 .560 284.6 3 . 5  1 . 1  1.282 115.4 ,462 ,894 266.3 4 8 8 . 1  .481 1 . 3 0 1 A  111.0 ,957 1.9 26.1 13.2 





* 1 90  
. 5 1 2  
.406 . 762 
.196 

























. e l l  
,183 
,408 
13 .13  
l 6 . f  39.8 
117.2 21.5 
290.5 5 . 2  
8 . 3 1  4 .13  
2 . 2  
1 .4  
2 . 3  
4.03 
2 . 0  
1 .3  
2 .8  
4 . 1 1  
1 . 8  




1 . 1  










1 . 1 5 3  






1 .80  
90.8 
94 .2  
113.4 
4 . 2 4  
88.8 
94.6 
111 .1  
4 . 0 1  
86.1 




9 3 . 2  
108.8 
3 . 8 1  
. 3 2 l  1 .481 
.481 1.115 
$422 . 8 5 7  
16.40 1 / 1 / 2  
- 3 2 7  1.489 
.410 1.129 
. 3 8 7  ,829 
15.23 11112 
,957A 107.8 ,741 - 2 . 0  -11.1 1 9 2 . 5  
.6580 68.8 1.365 1.0 2.3 2 7 1 . 5  
,218A 113.6 ,931 1 . 4  2 6 . 0  8 1 . 1  
.229 8.686 12 .2  1 9 4 . 8  - 1 1 . 5  93.70 
356 .1  485.6 1.005 
181 .4  290.8 . 5 1 2 A  
266 .1  492.3 ,495 
1 6 . 3  24.0 1 3 . 2  
5.6 124 .1  1.0020 
185.2 296.9 .598A 
265.9 491.0 . S O 8  
13.0 21.8 1 1 . 2  
4-2680 






114.6 2 5 . 8  
295.8 6.9 
.977A 108.3 , 1 4 4  -1 .8  -12 .3  193.9 
.6600 10.9 1.369 1.1 3 .0  279.1 
. 1 5 1 A  110.2 .910 . 9  2 5 . 5  68.1 
. 2 7 1  6.100 14 .0  190.6 - 1 3 . 1  95.10 8.28 4 .21  
.986A 1 0 8 . 1  .I43 -1 .2 -11 .0  194.3 
.e610 12.8 1 .311  1 .1 3 . 4  280 2 
.099A 107.0 .e93 . 5  24.8 94 .0  








112.3 26 .0  
300.6 8 . 3  
8.38 4 .43  
,334 1 ,489  1 5 . 5  124.8 .9910 
,451 1 , 1 4 0  186.0 302.3 .62OA 
,3118 ,810 265 .1  302.3 .520 
14.25 1/1/2 14.6 32 .8  20.9 
26 .7  126.2 .9lOD 
186.6 301.0 .63lA 
265.5 508.2 .530 





4 - 3 0 5 1 . 0  
4-3180 
59.1. 30 .3  
110.4 26 .1  
304 .8  9 .4  
8 .12  4 .85  
.343 1 ,418  
.446 1 ,149  
.333 ,795 
13.46 1/1/2 
,985A 109 .2  .140 - . 9  -9 .4 193.8 .PO6 
.6620 14.3 1.374 1.2 3 .8  281 .0  . d o 8  
,361 4.748 1 5 . 1  L04.4 -13.5 97.90 1 . 3 5 4  








1.1 1.151 80.0 
1.0 .S88 95.4 
5.4 1.211 107.8 
4 . ¶ 5  7.94 3.81 
5.9 1.124 95.4 
1 .7  e514 96.6 
-.I 1.341 120.2 
3 . 4 1  6.81 5 . 3 1  
MAR8 ARRI - 
1.912A 1 0 9 . 1  






1 . 6 1 0  l e 4 . 3  
1.841A 104.8 
1.6690 6 3 . 3  
I . 442A 120.8 






- . 6  
1 .2  - .o 
LOO. 5 
- 1 . 5  
4.2 
23.0 
-13 .0  




_ -  - 




,351 1.451 39.3 128.9 .9350 
.438 1.156 181 .1  310.8 .65OA 
.314 ,785 261.2 314 .1  ,538 
12.85 111/2 1 1 . 3  4 1 . 4  27 .3  
VAL OATE I 2 4 4 2 8 5 0  I12 MAR 191t 
.293 1.404 335.8 498.1 ,993 
, 5 7 0  1,061 185.0 2 6 9 . 0  .456A 
.56S 1.031 266.9 480.6 ,448 
21.38 1 /1 /2  35.8 16.1 2.3 
59 .6  
24 .1  
- . 2  
4.63 














4 - e m 0  4-304e.7 
4-s04e.1 4 - 8 1 ~ ~  
,195 88 .6  
-246  123.0 
.683 272 .1  
13 .41  lC .00  
-6 .1  
1.1 
3.1 
119 .7  
- 2 8 . 4  
1 .9 
24.8 
6 5 . 4  
178.3 
56.2 
90 e 4 0  
cri .e 








-21 .5  
6.1 
2.2 
e 5 . r  
186.0 
213.9 
63 .1  












4 . 2 6  
3 . 8  1.130 94.0 .e96 1.421 342.6 495.3 1.000 
1.8 .534 97.0 .538 1.085 186 .1  216.9 . I O l A  
.9 1.310 111.6 .512 .OS4 266.0 483.8 ,465 
3 .41  6.81 4 .99  lS.52 1/1/2 21 .3  18.3 S.0  
3.0 1.135 82.3 .E99 1.434 350.0 493 .1  1.005 
1.4 .550 91.4 ,512 1.106 187.2 284.3 .540A 
1.1 1.285 1lS.S ,465 .e99 266.0 481.6 .481 







4 .11  
2S.8 







1.3i8~ i i 1 . e  
-2.9 
























8TOPOVER T l W E  S 30 D A V 3  W I 3 S I O N  DURATION 5 480 CAYS 
M A R S  ARRIVAL D A T E  3 2442850 
1975 INBOUND SUINCBY 
47 M A R  1 9 7 1  - -  -. - - . - . 
I 1 V 1 P S I - - l  ECCEN--SMA THE11 THE12 P E R I H  APHEL P S I  2 V 2 I 2 OECLZ RAP 3PECCZ 
I 3 V 3 P S I  3 ECCEN SUA THE13 THE14 P E R I H  APHEL P S I  4 V 4 I 4 OECL4 R A 4  SPECCI  
I 5 V 5 PS1 5 ECCEN SHA THE15 THE16 P E R I H  APHEL PSI 8 V 6 I 6 OECL6 RAE SPEED6 
-DVA-_E_A -0'40 -EVR TYPE SUN A SUN R-KAPPA - A  E I N C  RAP OECLP ETA P E R l C  
2 . 1  1.142 88.3 ,308 1.448 7.3 131.0 1.0010 1.694A 106.3-  .727 - 1 . 7  - 1 3 . 6  1 9 4 . 3  - 1 1 4  
1 .2  ,573 98 .1  -474 1.138 189.3 297.3 .599A 1.6770 70.9 1.372 1 . 2  3 . 3  279.8 ,473 
2.8 1.248 111.7 ,389 .832 266.1 496 .1  .SO9 1.155A 110.4 ,912 - 8  21.4 88 .6  . 3 5 4  
3.66 7.06 4.35 15.29 1/1/2 18.7 27.4 17 .2  .269 6.669 13 .3  199.1 - 1 2 . 3  95.40 1 . 5 2 6  
2 .0  1.144 85.8  . 3 l S  1.444 i 7 . 5  131.3 ,9890 1.898A 106.6 ,725 -1.3 -11.8 194.7 -117  
3 . 1  1.235 110.2 .359 .812 265.9 501.8 .521 1.103A 107.2 ,894 .4 2 4 . 6  94.5 , 3 0 4  
3 -15  7.14 4.25 14 .30  1/1/2 18.5 32.2 21 .1  ,314 5.409 14 .2  202.3 - 1 2 . 8  9 1 - 8 0  1,404 
1.1 .)ai 98.4 .460 i.150 190.1 ~ 0 2 . 8   sei^ i.seoo 1 2 . 8  1 . 3 ~ 4  1 . 2  3 .7  280.6 ,437 
- - __ - 
LAUNCH ARRIVE 3PEEOl  R A l  OECLl -  
DEPART 3WNCBY 3PEEO3 RA3 OECL3 
SWWCBV RETURN (PEE05 R A 5  O E C L l  
4-2680 4-2850 . l S 8  66.9 37.7 
4-2880 4-3046.0 ,204 110.6 26 .0  
4-3046.0 4-3100 -473 296.5 6.9 
12.16 8.49 4 .14  
4-2890 4-2850 .176 60.3 33 .7  
4-2860 4-3048.9 .199 108.3 26 .1  
4-3040.9 4-3170 .437 301.3 6.3 
12.36 8.62 4 .37  
4-2700 4-2850 , 2 0 6  56 .0  30.2 
4-2860 4 - 3 0 5 l . l  -196  108.4 26 .1  
4-3051.5 4-3180 ,409 305.4 9 . 1  
12.79 8 - 9 1  4 .79  
PROP-AERO--OVL __ --- 
1 . 8  1.144 83.0 .324 1.430 28 .9  132.9 .9670 1.893A 106.9 .721 - . 9  -10.0 184.0 - 1 8 1  
1.0 ,587 98 .6  . 4 5 0  1.160 190.9 307.6 .638A 1.6020 74.4 1.377 1 .3  4 . 1  281.3 -409  
3 . 3  1 .225  106.9 .334 ,797 265.7 507.7 . 5 3 1  1.063A 104.0 .880 . l  23.6 98 .7  ,259 
3.83 7.23 4 . 1 8  13.50 1/1/2 1 9 . 1  38.4 24 .6  .360 4.697 1 4 , s  204.8 - 1 2 . 7  98.30 1 .332  
1.8 1.141 79.8 -357  1.405 41 .6  131.7 .9310 1.880A 107 .3  ,712 - , 6  - 7 . 7  192.1 a186 
. 9  .592 98 .8  .442 1.168 191.4 311 .5  . 6 5 l A  1.6840 75 .6  1.378 1.3 4 . 5  281.6 ,386  
3 .4  1.218 107.8 , 3 1 5  .786 265.5 514.2 .S39 1.033A 100.8 ,868 - . l  2 2 . 1  100.6 - 2 2 0  
3 .93  7.33 4 .12  12.88 1 / 1 / 2  21 .9  46.7 27.6 .404 4 . 1 8 5  14 .4  206.6 - 1 2 . 2  99.70 1 . 2 8 6  
4 -2710  4-2850 ,249 54.2 2 7 . 1  
4-2880 4-3053.0 ,194 104.9 2 6 . 1  
4 -3053 .6  4-3190 .386 308.9 10 .3  
13.51 9 .58  5 . 4 5  _ _ _ _ _  - - -  - WARS ARRIVAL DATE : 2442860 122 MAR 19701 
4-2640 4-2880 ,214 88.3 70.0 
4-2890 4-3031.6 ,259 119.4 2 4 . 6  
4-3031.0 4-3120 bo88 272.9 - . 2  
i 4 . 0 9  10.0; 4 .90  
8.0 1.120 9 5 . 1  .282 1.385 336.5 503.3 ,994 1.777A 102.3 ,702 -8.1 -36 .4  172.3 - 1 6 5  
1 .7  ,520 101.2 . 5 7 5  1 .071 180.5 269 .1  1.6860 59.9 1.354 1 .3  2 .2  272.1 -688 
- . l  1.345 120.3 .570 1.044 267 .3  480.0 .448 1.639A 124.7 1.036 3 . 1  24 .8  5 6 . 5  ,021 
3 .48  0.88 5 .72  21.56 1/1/2 45.6 16.2 2 . 1  ,127 45.973 70.0 179.8 6 9 . 9  90.00 1 . 7 1 7  
4 .7  1 .121  93.6 ,284 1.399 343 .1  500.7 1.002 1,796A 103.0 .707 -4 .7  - 2 6 . 1  184.0 1149 
1.1 ,140 101.4 .543 1.096 189.9 2 7 7 . 2  -5OlA 1.6910 63 .2  1.361 1 .2  2 . 4  2 7 4 . 7  ,623 
.9 1.313 111.9 . S I 6  .962 267.1 483.3 .46S 1.458A 121.0 .997 2 .6  2S.7 6 5 . 1  - 5 4 0  
3 .11  6 . 5 5  5 . 1 6  19.66 1/1/2 33.4 18.0 5 . 1  . I 5 5  22.041 8.6 166.9 6.3 91.40 3.358 











21 .2  
1 . 7  
4 .27  
4 9 . 2  
25 .7  
3.6 
4.07 
4 3 . 8  
25.9 
5 .4  























.152  78.3 
.234 112.1 
,566 2 6 6 . 0  
lZ.30 9 .16  
* 1 4 8  70.8 
.516 291.6 
12.:1 8.92 
.227 m 9 . s  
3 .4  1.129 92 .0  ,286 1.409 351 .1  498.7 1.006 
1 .4  ,557 101.0 ,517 1.118 191.3 284.7 .541A 
1 .7  1.287 115.6 .468 ,904 266.9 487.0 a481 
3.14 6.54 5.09 16.00 1/1/2 27.4 20.3 9 . 2  
2 . 7  1.133 90 .1  . a 9  i . 4 i s  559.5 497.4 1.006 
1 .3  a 5 7 0  101.8 .495 1.137 192 .1  291.7 .174A 
2 . 4  1.266 113.6 ,426 .E64 266.7 491.3 ,496 
3.19 6 .59  4 .90  10.57 1/1/2 24 .2  23.2 13.4 
2.3 1.136 88.0 ,294 1.416 8.8 137 .0  i .ooao 
1.2 .LWI 101.9 ,479 1 . 1 5 3  195.7 298.0 . 6 o i ~  
2.8 1.249 111.8 .390 .835 266.4 496.0 ,509 
3.25 6 . 6 s  4 .76  15.35 1/1/2 22.8 27 .0  1 7 . 5  
1.813.4 103.5 -710  
1.6960 66.2 1 .367  
1.328A 117 .5  .964 
. le8 12.496 6.0 
1 . 8 2 5 ~  104.0 ,713 
1.7000 6 8 . 7  1 .572  
1.232). 114.0  .937 
.226 8 .563  10.3 
1.832A 104.3 e713 
i .7040 71 .0  1.371 
i . i 6 0 ~  110.6 ,914 
-268 6 . 5 5 6  12.6 
-3.2 - 2 0 . 7  189.6 ,140 
1.2 2 .6  276.8 . 5 * 6  
1.9 26.0 74.0 . 4 l 6  
191.7 - 5 . 1  92.80 L.181 
- 2 . 4  - 1 7 . 4  192.7 
1.3 3 . 1  278.5 
1 . 3  25.9 81 .9  
195.9 -9 .6 94.30 
- 1 . 8  - 1 4 . 9  194.3 
1 . 3  3 . 5  279.8 
.8 25.3 89.0 
199.5 -11 .3  95.70 
- 1 5 1  
. 5 1 8  
,414 % 
I ,  706 
. 1 5 4  
.474 
. 3 1 7  
1.4U7 
. 1 5 1  63.1 
.221 106.9 
-474 297.1 
12 .11  8.86 
4-2690 4-2860 .173 57.0 3 4 . 0  2 . 1  1.137 85 .6  .300 1.410 1 9 . 2  137.5 .9870 1.833A 104.0 ,711 -1.3 - 1 2 . 7  194.6 ~ 1 1 7  
4-2890 4-3049.4 ,217 104.6 2 6 . 1  1.1 ,589 202.1 ,466 1.166 194.7 303.7 .623A 1.7090 72.9 1.579 1 .3  4 . 0  280.1 ,438 
4-3049.4 4-3170 ,438 301.9 8 .4  3.2 1.236 110.2 ,360 ,813 266.1 301.5 A 2 1  1.106A 107 .3  ,896 . 4  24 .4  94.9 a 3 0 8  
12.50 9 .00  4 . 3 3  3.30 0 .71  4.67 14.35 1/1/2 22.7 31.7 21.5 .313 5 . 3 6 5  13.5 202.6 - 1 1 . 9  97.30 1.386 
1 .9  1.136 82.9 $309 1.596 5 0 . 8  139.2 .SMD 1 . 8 2 7 ~  104.8 .705  - . g  -10 .4  195.7 .i60 
1.0 -59s io2 .s  ,456 1.176 195.5 308.1 , 6 4 0 ~  1.7120 74.5 1 . 3 8 1  1.4 4 . 4  2 8 1 . 2  .409 
3.4 1.226 106.9 ,334 .798 265.9 507.2 .531 1.06SA 1 0 4 . 1  ,881 . I  2 3 . 5  99.Z .e81  
3.36  6 .76  4.61 1 3 . 5 3  1/1/2 24 .1  37.9 25.1 .359 4.600 13 .9  205.1 -11 .8  98.80 1 . 2 9 3  
4-2700 4-2860 ,204 5 3 . 4  30 .2  
4-2890 4-3051.9 ,215  102.8 26 .1  
4-3051.9 4-3180 ,409 306.0 9 . 5  
12.71 9.35 4 . 7 4  
4-2110 4-2860 .245 5 2 . 3  2 7 . 8  
4-2890 4-3054.0 ,213 101.5 2 6 . 0  
4-3054.0 4-3190 . 388  309.5 10.4 
13 .39  9 .96  5 . 4 0  
1 .8  1.133 79.8 $323  1.371 4 3 . 5  142.0 ,9280 1.815A 104.9  .696 - . 8  - 7 . 8  191.1 - 1 6 3  
3 .4  1.219 107.8 , 3 1 5  ,787 265.7 513.7 ,539 1.035.4 101.0 ,889 -. l  22 .5  101.3 - 2 2 2  
3 .44  8.84 4 . 5 6  l 2 . 9 0  1 /1 /2  24.9 46 .1  28 .3  .404 4.092 13 .9  207.0 -11 .3  100.20 1.246 
. 9  .6nn 102.4 ,448 1 .184  196.2 512.0 . 6 w  1.7110 71 .8  1.383 1 . 4  4 . 8  m i . 5  . s a 6  
-- MARS A R R I V A L  DATE = 2442870 ( 1 APR 1 9 7 0  - 
4-2050 4-2870 ,176 81 .0  83 .7  
4-2900 4-3030.3 .265 112 .2  25.5 
4 - S O 3 6 . 1  4 -3130  -026  280.4 1.7 
13.24 10.24 4.37 
4-2660 4-2870 ,112 74.8 53 .3  
4 - 3 0 4 0 . 1  4-3140 ,168  286.6 3 . 0  
1 2 . 5 1  0.69 4 .07  
4-EOflO 4-3040.2 ,250 ~ 0 8 . 9  2 5 . 8  
1 .9 1.121 93.4 ,274 1.382 344.3 505.9 1.003 1 . 7 6 1 ~  101.2 .697 - s , a  - 3 2 . 0  180 .2  ,142 
1.5 ,S52 106.0 ,549 1.114 194.1 277.9 ,503A 1.7250 63.2 1.368 1 . 4  2 . 7  2 7 5 . 2  .62B 
. 9  1 .316 118.0 ,520 .969 267 .1  482.7 .465 1 . 4 7 4 A  121 .3  1.001 2 .6  25 .7  65 .8  , 5 5 1  
3.00 6 . 4 1  5.87 19.80 1 /1 /2  41 .0  1 1 . 0  1.3 , 1 3 3  21.636 10 .3  187.4 10.0 91.80 3.164 
3.9 1.123 91.7 ,276 1.390 3 5 2 . 1  504.1 1.000 1.773A 101 .S  .700 - 3 . 1  - 2 4 . 2  188.0 - 1 3 6  
1 . 4  .569 105.9 ,523 1.137 191 .7  285.6 ,143A 1.7320 6 6 . 2  1.372 1 .4  3.0 277.1 e 5 6 6  
1.8 1 . 2 8 9  115.7 ,471 ,910 267.2 4 8 6 . 5  ,481  1.338A 117 .7  .967 1.8 26 .0  7 4 . 4  , 481  
2.88 6.29 5 . 6 2  18.10 1 /1 /2  32.9 19.9 9 . 1  -186 12.060 5 . 0  192.1 -3.6 93.20 2.039 
4-2010 4 - 2 8 7 0  .146 6 7 . 1  46.1 3 . 0  1 .128  89.8 .E78 1.394 . 7  143.0 1.0060 l.?82A 102.1  - 7 0 2  - 2 . 6  -19 .6  192.0 ,136 
4 - 2 0 0 0  4-5043.7 .249 106.0 26 .0  1.3 .582  106.0 ,502 1.158 197.2 292.8 .576A 1.7390 68 .8  1.377 1 .1  3 . 4  278.6 a l l 8  
4-3043.7 4 - 3 1 5 0  . I 1 8  292.4 5.4 2.4 1.268 113 .6  .428 ,067 266.9 490.8 .496 1.239A 1 1 4 . 2  - 9 3 9  1 . 2  2S .8  82.3 ,417 
1 2 . 3 3  0.45 4 .00  2 .88  6 .29  5.41 10.64 1 / 1 / 2  2 9 . 0  22.9 11.9 .224 6 . 2 8 2  9 . 5  196.2 - 8 . 4  9 4 . 1 0  1 .630  
4-2680 4-2870 
4-2900 4-3048.9 
4-504I.O 4 - 5 1 6 0  
+Le90 4-2870 
4-a049.0 4 - s i 1 0  
4-2900 6-3049.8 
. I 5 2  
.244 
. 4 1 5  
1 e . 3 1  
.!I1 
, 2 4 1  
.439 
12.49 
, 2 0 2  




105 .6  




9 . 5 5  
S 1 . 4  
99.9 
306.5 
9 .00  
297.r  
39 .6  2 . 5  1.130 87.8 
7.0 2 . 9  1.251 111 .8  
4.07 e.91 6.32 1 . 3 3  
e 6 . 0  1 . 1  .s93 106.0 
,282  1.393 10.2 
,486 1.175 198.5 
.391 ,837 266.6 




2 6 . 6  
1 4 3 . 5  
304 .9  
500.9 
3 1 . 3  
145.2 
309.9 





4 5 . 1  
9 * OOOD 
I 604A 
a 509 
1 8 . 1  
.9860 
.626A 




a 5 3 2  
26.0 
.9250 




1.7410 71 .1  
1.165A 110.8 










. 3 8  7 
,882 





- 1 . 0  
1.4 
. 7  
199.7 




- 1 . 0  
1.4 
.o 
P O I . 0  
- . 6  
1 . 5  
- . e  
206.9 
-16 .3  
5 . 8  
25.2 
-10 .3  
- 1 3 . 6  
4 . e  
e 4 . 3  
-10 .9  
- 1 0 . 8  
4 . 7  
23 .3  
- 1 0 . 9  
- 7 . 6  
5 . 1  
2 2 . 3  
- 1 0 . 5  




194 .1  
2 8 0 . 5  
9 1 . 4  
97.90 
1 9 3 , O  
LBO.  6 
9 9 . 7  
99 .50  
190 .1  
280 .9  
101 . o  
101.00 
* 138 
, 4 7 5  








. 1 4 4  
, 386  
. e t 3  
1 .192  
. 3 0 ~  
i . c i r  
3 4 . 4  2 .2  1 . 1 3 i  8 5 . 4  
26 .0  1.0 ,601 106.0 
3 . 4  3 . 2  1.237 110.2 
4 . 3 0  2 . 9 5  6 . 3 6  5 . 2 4  
.288 1 .385  20.7 
,413 1.189 199.7 
.S I0  ,815 266.4 
1.39 1/1/1! 27.4 
1.785A 102 .6  
1 .?510  73.0 
1.109A 107.5 
,512 1 . 1 9 4  
4 - 2 1 0 0  4-2870 
4-2900 4 - 3 0 5 2 . 8  
4-3052.3 4-3100 
.298 1.370 32.3 
.464 1.200 2 0 0 . 8  
- 3 3 1  .799 266 .1  
3 . 5 6  1/1/2 29 .0  
1-2710 4-2870 .243 5 0 . 6  2 1 . 5  1 .9  1.127 79.7 .313 1.347 4 5 . 0  
4-2000 4-3054.4 .236 98.7 2 5 . 6  . 8  ,612 106.1 ,456 1.208 201.3 
4-3054.4 4-3190 .386 310.0 10 .4  3 . 5  1.219 107.8 .315 .186 265.9 
13 .54  10.49 5 . 3 1  3.05 6 . 4 1  5 . 1 4  t2 .92  1 /1 /2  32.S 
30 .3  2 .0  1.130 82.7 
2 5 . 9  .9  ,607 106.1 
9 . 6  3 . 4  1 .221  108.9 
4 .72  2.99 6.39 5.13 
1.779A 1 0 2 . 7  
1.7560 7 4 . 7  
1.067A 104 .3  




,403 3.950 -_ 


















- WARS ARRIVAL 01 
4 . 0  1.121 91.5 .268 
1.4 a587 110.5 ,531 
1.8 1.292 115.8 .474 
e .70  6.11 6 .35  18.20 
3 .4  1.124 89.6 .270 
1.2 -600 110.3 ,112 
2.4 1.270 113.7 .430 
2.64 0 . 0 5  6.18 16.72 
i l E  2442880 I l l  APR 1976) -- 
1.375 352.9 509.4 1.007 1.742A 
1.167 200.7 287.1 . 5 4 7 A  1.7880 
,915 267.5 486.0 ,482 1.348A 
1/1/2 39.4 19 .0  10.2 ,184 1 
1.377 1.1 148.4 1.0060 1.748A 
1.189 202.4 294.3 . 5 8 l A  1.7970 
-871  2 6 7 . 2  490.3 -496  l .245A 




58 .3  
25 .9  
3 .7  
4 . 1 1  
48.8 
25.9 
1 . 5  
4 .OO 
100.0 - 4 . 3  1 . 5 - 2 8 . 5  3 2 217 .1  185 2 
1.8 2s .9  74.7 
192.4 -2.5 93.00 
4-2860 















118 .0  













- 2 . 9  - 2 z . e  i 9 o . r  
1 . 5  3.6 2 1 6 . A  
1.2 25 .7  82.7 
190.3 -7.L 0 5 . 3 0  
- 2 . 0  -17.9 192.7 
1 . 5  4 . 1  C79.3 
.7  L5 .1  80.6 
109.7 -9 .2  97.00 
-1.5 -14.4 193.1 
1.5 4 .1  L79.0 
. 3  L4.L 91.8 
000.5 .  -9.9 98.70 
, 1 2 3  
- 5 2 0  
,421  
1.5PO 
. l e3  





~ 3 1 1  














lL .17  
4 1 . 0  
2S.9 
7.1 




4 . 2 9  
30.4 
C ¶ * 7  
9 . 1  
4 . 7 0  
2 . l  1.126 87.6 .273 
1 .1  e 6 1 1  110.2 .490 
2.9 1.212 111.8 .393 
2.3 1.127 81.3 .e80 
-1.0 -619  110.1 .484 
3.2 1.258 110.2 -361 
2.06 0.07 1.98 14.43 
0.1 1.126 62.1 .290 
-.9 .025 110.0 ,475 
3.4 1.228 100.0 A30  
L.09 0.10 8.92 13.00 
2.64 8 - 0 0  6.00 11.47 
1.375 11.3 148.3 .9990 1.751A 
1.207 2 0 3 . 9  300.9 .608A 1,8060 
.E39 266.9 495.1 .510 1.169A 


















99 .1  
302.0 











1.367 21.9 149.1 .ge l0  1 . 7 4 9 ~  
1.222 201.2 300.7 .031A 1.0140 
. O i l  268.0 100.5 .522 8.112A 
l/l/i! 32.1  3 1 . 0  23.3 .310 
1.234 006.2 311.1 .040A 1.8200 
.001 L00.3 500.4 ~ 1 3 L  1.0091 
1 /1 /0  34.4 37.0 01.0  .357 













-1.0 -11.1 191.0 
1.5 5 .0  L8O.O 
.o L3.1 1OO.L 
L04.0 -9.e 100.40 
10 
STOPOVER TIME Z 30 DAY3 
- _.__--.. - - 
LAUNCH A R R I V E  3PEEDl  R A 1  D E C L I  I 1 V 1 
DEPART OUNCBY OPEEO3 R A 3  DECLS I 3 V 3 
SWNGBY RETURN 8PEEO5 R A 5  DECL5 1 5 V 5 
-- PROP-AERO-D VL -0-LA - -KVA- 
4-e710 4-2880 .240 49.8 27.6 1.9 1 .123  
4 - 2 9 1 0  4-3054.8 .266 96.5 2 5 . 6  - .6 .630 
4-3054.3 4-3190 .386 310.6 10 .5  3 . 5  q.220 
13.94 11.20 5.32 2.74 6.15 
1975 INBOUND 3WINGBV 
PSI ~ - F C C E N  
P S I  3 ECCEN 




















46 .1  
207.0 
266 .1  








45 .0  

















P S I  2 
P 3 1  4 






M I 3 S I O N  DURATION : 400 D A Y S  
M A R S  A R R I V A L  DATE i 244288O 
11 ACR 1916 
V 2 I 2 OECLL RAL S P E E C I  
V 4 I 4 OECL4 R A 4  SPEED4 
V 6 I 6 OECL6 R A 6  SPEED6 
I N C  -RAP DECLP ETA PERIC 
.674 - . 6  - 7 . 5  189.0 . l e 9  
1.397 1 . 5  5 .4  2 7 9 . 9  .386 
.E71 - .E  2 2 . 1  102.5 -225 
12.6 906.5 - 9 . 1  102.00 
- . HAR3 ARRIVAL DATE E 2442890 (21 APR 1976) - - -- - 
4-2660 4-2890 .164 66.3 64.5 5.6 1.119 91.3 .261 1.363 353.6 514.5 1.007 1.719A 98 .4  .686 - 5 . 2  - 3 4 . 1  180.5 
4-2920 4-3041.2 -320 103.1 25 .8  1.4 .614 115.2 .844 1.213 206.4 289.2 .55JA 1.8720 66.5 1.392 1 -6  3.5 2 7 6 . 8  
4 - 5 0 4 i . t  4-3140 .574 288.0 3 .7  1.8 1.291 115.9 .477 .921 267.8 4 8 5 . 5  .482 1.359A 118.2 ,974 1.7 2 5 . 8  75.1 
14.10 11.50 4 . 2 1  2 .61  6.02 7.29 18 .31  1/1/2 47.3 19.3 11.2 . l e 3  10.251 3.11 192.4 -1.S 94.50 
4-2670 4-2890 ,147 6 0 . 1  11.9 3.8 1.121 8 9 . 1  ,263 1.364 2.5 153.6 1.0060 1.723A 96.7 .687 -3.3 -25.4 187 .8  
4-2920 4-3044.6 3 1 4  100.8 25.8 -1.2 .626 114.8 . a 2 5  1.236 208.3 296.6 .587A 1.8860 69.2 1.397 1.6 3 .9  2 7 7 . 8  
4-5044.0 4-3150 -522 293.6 1.1 2.5 1 .271 113.8 .432 . R 7 5  267.4 489.8 .497 1.252A 114.7 .944 1.1 25.6 83.1 
4-2680 4-2890 , 1 5 1  5 4 . 1  42.6 3.0 1.123 67.4 .267 1.361 12 .2  153.6 .9980 1.724A 9 8 . 8  .685 -2.2 -19.7 190.9 .it2 
4-2920 4-3041.8 e309 98.8 25.8 - 1 . 1  ,636 114.5 .1ll 1.256 209.9 303.2 .615A 1.8970 71.5 1.401 1.6 4 .3  270.4 e476 
4-5041.0 4-3160 .478 2 9 6 . 8  7.2 2.9 l. i?S3 111.9 ,394 .842 267.1 494.7 .510 1.174A 111.2 .920 . 6  24.9 90.2 .365 
13.50 11.07 4 . 0 6  2.43 5 .85  7.01 15.13 1 /1 /2  38.0 21 .9  20.5 .e63 5 ,619  9 .9  109.4 -8.0 97.90 1.214 
4-2690 4-2690 .170 50.1 3 5 . 1  2.5 1.123 85.2 .E73 1.353 22.9 154.4 .9830 1.722A 08.9 .682 -1.6 -11.3 191.4 . S i 2  
4-PO20 4-3010.0 .SO8 9 7 . 2  25.8 -1.0 .644 114.4 .SO0 1.272 21I.3 309.1 .837A 1.0080 73.0 1.404 1 .6  4.6 278.7 ,441  
4-3050.0 4-3170 -441  303.5 6.6 3.2 1.239 110.3 .362 .a19 266.11 500.0 .522 1.116A 107.9 a900 . 2  2 4 . 0  96.2 -313  
13.60 11.14 4 .01  2.46 5 . 8 8  7.13 16.80 11112 40.5 22.2 15.9 .220 7 . 2 S 6  7.6 196.2 -6 .0  96.20 
18.65 n i . e i  4.20 2.43 1.05 0.93 14.48 i / i / o  3n.i 30.5 e5.0 ,309 4.617 1i . i  L O L . ~  -0.7 90.80 1 . 1 ~ 0  
.117 
.122 





. r e 4  
.375 
11 
8TOPOVER T I M E  2 SO DAY8 MISSION DURATION E 520 O A Y S  
M A R 3  A R R I V A L  DATE I 2442010 
1 CEB 1976 
I 1 V 1 P S I  1 ECCEN SMA THE11 THE12 PERlH APHEL P S I  2 V 2 I 2 OECLP R I P  SPEED2 
I 3 V 3 P S I  3 ECCEN SMA T H E T 3  THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  3PEEOI 
I I V 1 PSI 5 ECCEN SMA THE15 THET6 PERlH APHEL P S I  6 V 6 I 6 OECL6 Rh6 SPEED6 
_. O V A  - -EVA - O V O  --EVR TYPE SUN A SUN R KAPPA -_--A E --LNC R A P  OECLP ETA PERIC 
1971 INBOUND SWINGBY 
- _ _  
MARS ARRlVAL DATE = 2442810 I 1 FED 1976) --- - -- - _. - . 
3 .1  1.141 98.5 .356 1.509 326.9 480.5 ,971 2.0461 110.8 ,763 - 4 . 1  - 
1.5 .567 84.8 .482 1.108 174.3 291.2 .574A 1.642 69 .1  1.364 . 7  
2.2 1.256 113.2 ,415 .844 265.1 494.2 .494 1.194A 11 
4 .80  8.19 4 .00  16.11 1 /1 /2  19.3 25.4 14.1 .236 8. 
2.6 1.115 97.3 .368 1.554 332 .982 2.127A 11 
1 .1  . 1 7 5  83.5 .461 1.120 174 
2.7 1.241 111.5 .382 .e20 264 
5.09 8.48 3.80 15.00 1 /1 /2  14.  
8 -2 .5  -10.4 105 .1  .E47 2 . 2  1.165 95.9 ,581 1.802 S38. -991  2.213A 11 
1.4 .582 86.0 .452 1.129 175.1 302.0 .619A 1.639 72.8 1.369 . 7  2.2 277.6 a433 
3.0 1.230 110.0 .354 , 803  264.7 104.2 ,518 1.087A 106 .2  ,887 .7  2 5 . 4  92 .0  a292 
5.42 8.80 3.64 14.08 1 /1 /2  11.5 34.5 21.4 .321 1.382 16.7 199.4 -15.8 9 6 . 1 0  1.405 
LAUNCH ARRIVE EPEE01 R A l  OECLl-' 
QEPART SWNGDY 8PEEO3 R A 3  OECL3 
3WNGB'I RETURN 3PEED5 R A 5  OECL5 
PROP- AERO- OVL-- ___-. __ ___ -. -- .__- __ ____ 
4-2630 4-2810 .227 90 .7  4 1 . 1  
4-2840 4-3040.4 .189 127.4 24 .3  
4-3040.4 4-3150 .105 288 .1  1.1 
13.90 9 .10  5 .10  
4-2640 4-2810 .214 93.6 37.7 
4-2840 4-3043.7 .180 125.5 24.8 
4-3043.7 4-3160 ,466 293 .1  6.7 
13.78 8 .69  4 . 9 0  
4-2650 4-2810 ,204 94 .8  33 .8  
4-2840 4-3048.7 .173 123.7 23.2 
4-3046.7 4-3170 .433 298.3 8 . 1  
13.80 8.39 4.75 
4-2660 4-2810 ,196 93.8 5 4 . 7  1.9 1.174 94 .2  .395 1 .651  341.0 469.8 .999 2.S02A 113 .2  ,799 -2 .1 - 9 . 8  187 .1  - 2 6 1  
4-2640 4-3049.2 -167  122.2 25.4 1.3 . 5 8 7  86.4 .441 1.137 1711.4 306.4 .631A 1.639 74.3 1.371 - 8  2 . 5  278.3 ,406 
4-3049.2 4-3180 ,406 302.4 9 . 2  3 . 2  1.221 108.8 ,331 ,789 264.5 510.1 ,528 1 .05 lA  105.0 ,873 . 4  2 4 . 6  93 .7  .e49 
13.91 8 .17  4.64 5.75 9 .13  3.53 13.33 1 /1 /2  9 . 0  41 .2  2 4 . 6  -365 4 . 6 8 9  10.9 202 .1  - 1 1 . 8  97.40 1 .341  




,219 90 .0  46.6 4.4 1.136 9 8 . 0  . 3 3 ¶  1.465 327.S 481.8 .971 1.955A 1 0 8 . 6  ,741  - 5 . 0  -18.0 177.2 -203 
-189  124.5 24 .8  1.5 .562 87 .6  .483 1.108 177.5 290.9 ,573A 1.643 6 8 . 9  1.364 .8  2.0 271.6 a507 
, 5 0 7  208.9 5.1 2 . 2  1.258 113.3 .417 ,849 265.4 493.1 .494 1.203A 113.0 ,925 1 . 5  2 6 . 3  80.1 .398 














a202 92.4 41.3 3 .1  1.144 
.la0 122.3 21 .1  1.4 .571 
.468 294.3 6!7 2 . 7  1.243 
3.04 8 . 5 3  4 .72  4 .51  7.90 
.190 92 .9  38.6 2 . 5  1.133 
.114 120.3 2 5 . 5  1 . 3  -578  
.434 299 .1  8 . 1  3 .0  1.231 
2.97 8 . 2 1  4 . 1 5  4 .76  8.15 
98 .7  .343 1.100 333.3 482.0 ,985 2.015A 109.6 ,715 -3.6 -14 .4  182.5 
88.3 .466 1.120 178.0 296.7 .598A 1.643 71.0 1.367 - 8  2.3  277.3 
3 .81  11.08 1 /1 /2  18.5 28.8 17.5 .275 6.570 15.3 197 .0  - 1 4 . 6  9 4 . 9 0  
95.3 .313 1.535 339.5 478.6 ,994 2.077A 110.4 ,765 -2.8 -12.6 186.1 
88.8 - 4 5 2  1 .131  178 .1  301.9 .619A 1.642 72 .8  1.369 .9 2 . 7  278.7 
110.1 , 3 5 5  .BO1 265 .1  505.5 ,519 1,091A 106.3 .889 .6 25 .1  92 .7  
3.67 14.14 1/1/2 14 .0  3 3 . 8  2 1 . 1  .319 5 .461  1 6 . 1  LOQ.3 - 1 5 . 1  96.20 











, 2 5 2  
* 358  
. l e 1  91 .1  3 7 . 0  2 . 1  1.161 93 .6  ,362 1.170 346.2 475.7 1 .001  2.139A 1 1 1 . 2  ,771  -L.P -11.9 188.8 
,169 116.5 2 5 . 7  1 .2  .183 89 .1  ,442 1.139 178.9 306.4 ,635A 1.642 14.3 1 .371  . O  3 . 0  279.6 
-407  303.3 9 .3  3 . 3  1 .222  108.8 .332 ,792 264.9 109.4 ,529 1.054A 103 .3  .E75 e 3  2 4 . 3  96 .6  
,178 86 .7  3 5 . 8  1 .9  1.168 91.7 .373 1 ,601  313.6 473.4 1.004 2 . 1 9 7 A ~ 1 1 1 . 9  ,782 -1 .8  -10.7 190.7 
,166 117.2 2 5 . 8  1.2 .187 89.4 .434 1.141 179.2 310.1 .648A 1.642 75.4 1 .372  1 .0  3 . 3  280.2 
~ 3 8 5  306.7 10 .2  3 .4  1.215 l f l 7 .8  .314 ,182 264.6 516.0 ,536 1.027A 100.1 .e64 .l 23.5 98.0 
3.14 7.87 4 .39  5.27 8 . 6 1  3.49 12.79 1 /1 /2  9 . 9  49 .1  27 .2  ,405 4.216 16 .2  LQ3. l  -14.6 98.70 
3.01 r . 9 9  4.43 9.02 8.40  3.56 13.30 i / i / z  11.9 40.3 24 .4  ,363 4.738 10.3 203.1 -11.0 ~ 7 . 5 0  
.e42 
. 3 8 5  
.215 
1.318 
4-2880 4-2020 ,162 80 .4  
4-2850 4-3013.4 -183 116.2 
4-3053.4 4-3200 ,371 309.2 
13.40 7.89 
4-2690 4-2820 ,198 73.3 
4-2850 4-3054.1 . I 6 2  115 .8  
4-3054.1 4-3210 .364 310.6 
13.83 8.08 
34.4 
2 5 . 8  
10 .7  
4 . 4 1  
32.5 
2 5 . 8  
1 0 . 8  
4 - 6 6  
2.3 
2 2 . 1  
-1 .9  
- -  














1 .7  1.175 8 9 . 1  ,583 1.625 1.9 111.9 1.0030 2.248A 112 .5  ,789 -1.5 - 1 0 . 0  192.0 
1 . 1  ,590 89.6 ,429 1.148 179.5 312.6 ,656A 1.642 76.3 1 .373  1 .0  3 . 0  280.1 
3 .4  1.210 107.2 ,101 .715 264.2 523.3 .541 1.008A 9 6 . 9  .854 - .I  23.0 9 5 . 9  
5.51 8 .89  3.44 12.38 1 /1 /2  8 . 5  61.1 29 .3  .437 3 .950 11.9 206.6 -13.9 99.60 
1 . 6  1.180 86.9 ,394 1.641 11.1 111.3 .9950 2.286A 113.2 ,792 -1 .2  - 9 . 2  192.7 
1 . 1  -591  89.7 .427 1.151 179.6 113.8 .619A 1 .642  76.6 1.374 1.0 3 . 8  280.6 
3.4 1.207 106.9 .296 .769 263.5 131.6 .142 .997A 93.5 ,846 - . 1  22.8 89.1  
1 . 7 5  9.13 3.42 12.15 1 /1 /2  7.8 77.4 30.5 .453 3.797 15.4 207.3 - 1 3 . 4  99.90 
-4.7 1.102 101.5 .304 1.327 307.3 508 .5  ,923 1.731A 102 .1  .690 3.6 22,s 175.3 
1 .8  .494 8 7 . 3  ,600 1.031 178.2 261.6 .412A 1.649 56.9 1.342 a0 1 . 3  265 .5  
- 1 . 2  1.366 1 2 2 . 1  ,611 1.107 266.2 479.1 ,430 1.783A 127.2 1 .061  4 . 3  2 3 . 1  46.3 
L .83  6.24 5.59 23.01 2 /1 /2  44 .0  15.7 3 . 9  . l o 0  19.521 124.3 180.7 - 5 5 . 5  91.50 
MAR9 ARRIVAL OAT€ = 2442830 (21 FEE 1976) - - 
4-2590 4-2830 ,257 72.7 
4-2860 4-3025.1 -254 131.6 
4-3029.1 4-3110 ,742 263 .1  
14 .01  11.10 
4-2630 4-Z830 ,219 89 .0  
4-2860 4-3041.7 ,192 121.1 
4-3041.7 4-3150 ,510 289.7 
13.07 9 .06  
4-2860 4-5045.0 . l e 4  116.6 
4-8040.0 4-3160 ,469 P 9 5 . l  
4-2810 4-2830 ,179 90.6 
4-2860 4-3047.9 ,178 116 .4  
12 .36  8 . 1 1  
4-2880 4-2830 ,170 8 8 . 1  
4-2060 4-30YO.E ,174 114.5 
4-5010.8 1-3160 ,407 304.1 
11.36 7.95 
I-PI~Q 4 - m o  . i o 4  0 1 . 1  
i 2 . s ~  8 . 5 0  
4 - 3 0 4 7 . ~  4 - a i r o  ,435 e9o.o 
1 4  .e 
25 .1  
5 . 2  
4 .98  
5 . 8  1.129 97.5 ,317 1.432 328.2 491.1 .978 1.88IA 106.0 .729 - 6 . 3  -23.9 1 7 5 . 1  
1 .4 ,560 90 .8  ,485 1.110 180.8 290.7 ,572A 1.6480 68.0 1.364 . 9  L .3  276.6 
2 . 3  1.260 113.4 ,420 ,853 2 6 5 . 8  492.9 e495 1 . 2 l l A  113 .3  ~ 9 2 9  1.4 26 .1  60 .6  




1 .752  
4 5 . P  
2 5 . 5  
6.8 
4.61 
3 . 8  1.116 96 .2  ,323  1.459 334 .1  487 .1  ,988 1.93lA 107.7  ,738 -4 .1  - 1 7 . 9  102.4 
1.3 .569 91 .3  ,468 1.123 181.5 296.7 .598A 1.6490 71 .0  1.367 1.0 2 . 7  L78.S 
2 .8  1.245 111.6 .366 ,827 205.6 491.6 , 5 0 8  1.145A 110 .0  .908 - 0  25.7 67 .6  
4 . 0 4  7 . 4 4  3.90 15.16 1/1,2 23.0 28.2 17.3 .e73 6 . 6 6 9  14.7 197.9 - 1 3 . 9  95 .00  
,191 
.469 
* 34 7 
1 . 5 4 5  
41 .9  
25.0 
8 . 2  
4.40 
2 .9  1.143 94.6 ,330 1.486 3 4 0 . 5  484.3 ,990 1.976A 108.5 .747 - 3 . 1  - 1 1 . 0  180.7 
1.2 ,576 91.7 , 4 5 4  1.134 182.1 302.0 ,619A 1.6490 72 .0  1.370 1.0 3.0 279 .1  
3.1 1.233 110.1 ,356 .E07 265.4 502.9 .I20 1.095A 106 .7  ,891 .I 24.9  93.4 




1 ,430  
39.8 






4 . 2 4  
2.4 
1 . 1  















92 .1  .444 
108.6 , 3 3 3  
3.67 13.42 
91.2 .344 
























310 .3  
515.3 
46.2 
1.002 L.02QA 109.2 . 7 5 4  -L .4  - 1 3 . 3  189.7 
.636A 1.8490 74.3 1.379 1 .1  3 . 4  280.4 
,530 1.057A 103 .6  ,077 .L 2 4 . 1  97.4 
24.3 ,362 4.759 15.7 203.8 - 1 4 . 2  97.70 
1.005 2.059A 109.0 .160 - 1 . 9  - 1 2 . 2  191 .8  
,648A 1.6500 7 5 . 5  1 .373 1 . 1  3.8 280.9 
,137 1 .0291  100.4 .E65 .0 2 3 . 2  99.0 





4-2670 4-2030 ,166 02.6 
4-2660 4-3012.0 .ill 113.0 



















7 5 . 7  
112.0 
310 .1  




8 .06  
35 .6  
l o . ?  
4 .30  
26.0 
1 .9  1,161 89.0 ,352 1.546 3.8 118.3 1.0030 2.0901, 110.4 .764 -1 .5  - 1 1 . 1  193.1 
1.0 .589 92.5 ,431 1,154 183 .3  313.0 , 1 5 1 1  1.6500 76.3 1.374 1 . 1  4 . 1  L81.2 
3.4 1.211 107 .1  .301 .776 264.6 5 2 2 . 6  ,542 1.0101 97.2 .E56 - . 1  L 2 . 7  97.2 







10 .9  
4.52 
1.7 1.165 86.5 ,360 1 . 5 1 1  13.4 118.1 ,9930 2.110A 110.9 .705 - 1 . 2  -10 .1  193 .6  
1.0 ,590 92 .6  ,428 1.156 183.5 314.3 .66lA 1.6500 76.7 1.375 1.L 4 . 3  281.3 
3.4 1.207 106.6 .e95 ,771 263.9 530.8 . I 4 3  .996A 93.0  ,847 - . e  22.4 90.9 
4 .91  6 . 3 3  3.54 12.15 l / l / 2  1 1 . 1  75.7 30 .7  .456 3.777 14 .0  LO8.1 - 1 L . 5  100.30 
,229 














4 .91  
1 .7  1.166 83.5 .370 1.545 24.3 119.2 .9740 2.116A 111.5 ,764 - . 9  - 0 . 0  193.3 
1 . 0  .590 92.5 .430 1.154 183.A 313.5 .658A 1.6500 76.5 1.375 1.1 4 . 1  L 8 l . L  
3.4 1.204 107.1 .E99 ,766 262.5 540.2 .538 .995 89.9 ,840 - . 2  22.5 79.9 





















- - MAR8 ARRXVAL DATE i C442040 ( i? MAR 1910) - 
4-2590 4-2840 
4-Z870 4-3025.0 






lZ9 .L  
2 6 4 . 0  
11.14 
4 .0  - 4 . 0  1.100 101.3 ,298 1.317 307.4 513.1 .925 1.1091 100.4 .682 3.0 L1.6 173.5 
L2.6 1.8 ,490 91.5 ,604 1 .031  181.0 261.0 ,408A 1.6540 56.6 1.342 1 .0  1.5 266.7 
-1 .9  -1 .2  1.372 122.6 ,618 1.126 266.6 418.5 .430 1.822A 127.6 1.068 4.4 23 .1  46.7 
-0.L 1.105 100.4 .297 1.330 312.3 508.5 ,940 l .730A 101.7 .691 5.4 07.0 184.6 
1.7 ,513 92.3 ,567 1.056 181.7 269.1 .458A 1.6540 00.3 1.349 1 .0  1.7 L70.1 
- * l  1.336 120.1 a560 1.019 266.6 401.L ,440 1.5OLlA 124.0 1.0LS 3.5 24.7 55 .8  
9.46 e .57  5.98 5.09 ~3.24 211/2 40.7 85.4 4.4 ,107 C6.277 1 ~ 7 . 1  1ot .L -52.0 9 i . m  
t . 9 5  0 . m  5.10 t1.m L / W ~  4e.4 io.o 2.3 .;si IQ.OJO 57.0 i 7 s . s  51.0 90.10 
4-2800 4-2640 . P I 1  79 .1  
4-2670 4-3030.4 -237  126.3 
4-8030.4 4-3120 ,610 271.3 
13 .60  10.65 




~ - 2 o s o  4-cc40 ,234 
4-LE10 4-104t .L ,199 
4-804C.t 4-3110 .51Z 
13.41 
4-2640 *-Le40 . l o 1  
4-t87O 4-8045.8 . l o 1  
4-80411.8 1-8100 .471 
11.811 
90.3 
I l 1 7 . L  




! m o . 5  
I 0.e4 
65 .0 
t 5 . 5  







3TOPOVER TIME * S O  D A Y S  19Y5 INBOUND SYING8V MISSION DURATION $2 520 D A Y S  
MARS ARRIVAL DATE 2442840 
V 2 I 2 OECL2 RAP 3PEECC 
V 4 I 4 OECL4 R A 4  EPEE04 
V a I 6 OECLI R A 8  8PEEO6 
-lNC_-RAP -0ECLP ETA ?ERIC 
. 1 3 1  - 3 . 4  -11.9 186.8 .178 
1.372 1.1 3.4 280.2 $ 4 3 8  
e MAR i g r a  
.a93 . s  2 4 . 8  94.0 .mi 
14.9 eoi.8 -13 .6  P a . 5 0  1.424 
-_ __  - 
I 1 V 1 PSI  i r C C E N  SUA THE11 THE12 
I 3 V 3 PSI  3 ECCEN SUA THE73 THE14 
I 5 V 5 PSI 5 ECCEN SUA THE15 THE76 


















PSI  2 
PSI 4 
PSI  6 
106.6 
1 2 . 8  
101 .o 
5 . 5 1 3  
-. E. - PRUP AERO<~VC-- ---___ _-. . _ _  
4-26SO 4-2840 , 1 1 2  08.6 45.9 
4-2870 4-3048.5 . l a ?  112.3 26.0 
4-3048.5 4-3110 .436 500.6 8.3 
3.3 1.136 94.3 .311 1.449 341.6 489.8 
1.2 .511 95.0 -457 1.140 186.0 302.3 
3.1 1.234 110.1 .350 .E10 265.7 502.3 
3.76 1.16 3.95 14.25 i/i/2 22.4 32.6 12.03 8.26 4.31 
4-2660 4-2840 




4-3053 .1  4-3190 
4-2680 4-2840 






- 1 5 8  78.7 
































- . 8  
2 4 . 1  
- . 2  
5 . 2 1  
-18 .0  
2 4 . 8  
1 . 1  






8 . 3  
6 . 9  
4 . r e  
4 5 . a  
28.1 
9 .5  
4 . 1 1  
4i.a 
2 a . i  
10.3 
4 .08 
3 7 . 1  
26.0 
10.9 









2 7 . 7  
26.1 
10.0 
5.45 - ._- 
2.6 1.142 92.7 .316 1.467 348.8 487.4 1.004 1.931A 
1.1 ,583 95.2 ,446 1.149 186.6 307 .0  ,637A 1.6620 
3.3 1.224 108.8 .333 395 265.5 508.2 .530 1.060A 
3.89 7.29 3.87 13.46 1/1/2 18.7 39.0 24.3 .361 
107.3 a 1 3 1  
14.3 1.374 
103.8 -818 
4.148 15 .1  
-2.6 -15.4 190.3 
1.2 3.8 281.0 
. e  23.8 98.1  
204.4 - 1 3 . 5  07.90 
-2.0 -13.1 192.5 
1.2 4.2 281.4 
-.o 23.0 99.9 
zoa.5 -15.0 99.~0 
* 184 
-408 





.150 2.2 1.147 90.8 .321 1.401 356.7 481.6 1.005 1.9511 107 .8  - 1 4 1  
1.0 .588 95.4 ,438 1.156 187.1 310.8 .65OA 1.6630 1 5 . 5  1 . 3 1 5  
4.03 1 . 4 3  3.81 12.85 1/1/2 16.3 41.4 27.3 .404 4.240 15.0 
3.4 1 . 2 1 1  101.8 . s i4  . r e 5  265.2 514.7 .53e i . o ~ i ~  100.a .e67 
2.0 1 . 1 5 1  88.6 .327 1.489 5.6 124.1 1.0020 1.977A 108.3 -144 -1.6 -12 .3  193.9 
.9 .591 95.6 .433 1.161 101.4 313.6 .650A 1.6640 76.4 1.316 1.2 4.5 281.6 
3.4 1.212 101.1 .301 . 7 7 7  264.8 522.0 -543 1.011A 97.4 .e51 - . 2  22.4 98.3 
4.11 1.16 3 . 1 1  12.42 1/1/2 15.0 18.9 29.6 .4S9 3.912 S 4 . 1  201.9  -12.3 100.30 
.163 1 1 . 1  
,178 107.8 
- 3 1 0  310.9 
12.14 7.98 
.I81 64.1 





, 188  
1 .279 
4-2690 4-2840 
4-2810 4 - 3 0 5 5 . 1  
4 - 3 0 0 5 . ¶  4-3210 
1.8 1.153 86.1 .334 1.489 15.5 124.8 ,9910 1.9861. 
-9 .592 95.7 .431 1.164 181.6 315.1 ,663A 1.6650 
3.4 1.208 106.8 ,294 .T12 264.2 530.1 .545 .999A 
1.8 l . l S J  83.3 ,343 1.478 28.1 126.2 ,9100 1.985A 
-9 .591 95.6 ,432 1.162 181.5 314.4 -661A 1.6640 
3.4 1.205 107.0 .291 .1b1 262.9 539.3 ,540 .995A 
1 . 1  1.151 8 0 . 0  .357 1.454 39.3 128.9 ,9350 1.972A 
1.0 .586 95.4 .440 1 .154  186.9 309.1 .646A 1.6630 
3.4 1.203 108.3 .318 .763 260.0 S50.5 . 5 2 1  1.006 
4 . 5 5  7.94 3..'3 12.48 1/1/2 17.3 116.1 28.9 ,391 
4.29 1.60 3.76 12.16 1/1/2 14.6 74.3 31.1 -459 
4.41 1 .80  3.76 12.12 1/1/2 15.4 94.2 31.1 . * S O  










75.2 1 . 3 1 5  
85.2 .e33 
4.009 13.9 
-1 .2  -11.0 194.3 
1.3 4 . 1  2 8 1 . 1  
- . 3  22.1 92.4 
- . 9  -9.4 193.8 
1.3 4.8 281.7 
- .e  22.1 81.8 
e0o.a -11.6 i00.e~ 
m 8 . a  -11.2 100.40 
- .a  -1.1 i9e.s 
.o 22.0 a 8 . i  
201.0 -11.0 91.80 


















4 - 3 0 5 2 . 8  4-3230 
.211 s9.2 
. I 7 0  101 .5  
-366 312.5 
13.02 0.61 
- 2 5 3  56.6 
















- 2 3 7  
,246 
-683 








12 .45  
,168 
* 199 
. 4 3 7  
11.92 
, 1 5 5  
9 198 
.409 


































































1 .124  




. 581  
1.235 
6.81 
101.2 .293 1.309 
96.1 .609 1.034 
122.8 ,625 1.146 



























































. 521  
21.1 
1.693A 98.1 .615 2.8 21.6 1 1 1 . 3  . IO8 
1.6640 56.3 1.343 1.2 1.7 267.9 . 7 5 5  
1.863A 127.9 1.075 4.4 23.2 41.1 .695 








100.2 ,291 1.328 
96.6 ,510 1.061 
120.2 ,565 1.051 
5 . 3 7  21.38 2/1/2 
99.1 ,290 1.341 
97.0 . I 3 8  1.081 
111.8 , 512  .954 





1 . 1 3 8 A  101.3 
1.6690 63.3 
1.4421 120.8 
-157 22 .1se  
25.2 182.5 . 123  
21 .8  56.E ,614 
36.4 195.0 . le0 
2.2 L 1 3 . 9  .619 
2 5 . 1  8 5 . 1  -540 
6.i 91.20 6.416 
1.9 271.2 ,083 






























4-30521 . e  
, -690 8 . 5  
, 1.558 1.1 
I .993 2.a  
8.4 iea.2 
. l i e  -a . i  
I 1.372 1.2 
,912 .8 
~ 13.3 199.1 
95.4 ,293 1.404 
98.1 ,474 1.138 
111.7 ,189 .E32 
4.35 15.29  1/1/2 
94.0 ,298 1.421 
98.4 ,460 1.150 
110.2 .359 ,812 





-28.4 im.3 . i a s  
3.3 279.6 . 4 1 3  
25.4 88.6 . 3 5 4  
-12.3 95.40 1.528 
3.0 1.135 02.3 .299 1.434 350.0 493.1 1.005 1.864A 105.4 
3.3 1 . 2 2 5  108.9 ,334 .797 265.7 5 0 7 . 7  . I 3 1  1.063A 104.0 
2 . 1  1.139 90.4 , 3 0 3  1.444 358.2 491.6 1.006 1.802A 105.9 
a 9  ,592 98.8 ,442 1.168 191.4 311.5 . 8 5 1 A  1.6840 7 5 . 6  
3.4 1.218 107.8 , 3 1 5  , 7 8 0  265.5 514.e .539 1.033A 100.8 
1.0 , 5 8 1  98.8 ,450 i . i m  190.9 3or.a ,638~ 1.6820 74.4 
3.48 8.88 4 . i ~  i3.m 1/112 2 2 . 7  38 .1  2 4 . a  .360 4.a97 
3 . 5 7  a . 9 7  4 . 1 2  iz.ao i / i / z  20.0 4 0 . 7  27.6 .404 4 . 1 8 5  
.Y22 -2.9 -17.8 
, 3 1 7  1.3 4.1 
,880 .1 23.0 
1 4 . 5  901.8 -12.7 
.?e5 -2.2 -15.4 
, 3 7 8  1.3 4.5 
.e68 - . 1  L2.7 
1 4 . 4  208.8 -12.C 
I 190.3 . l a 5  
e81.3 . 4 0 9  
I 98.1 , .e50 
' 98.30 1.332 
192.9 .;a9 
281.6 . 3 8 8  
I 100.6 , 220  * 
! 9 0 . 1 0  i.286 
, 1 5 8  ae.9 
. s r o  3ii.a 
.193 103.9 









, 381  3 1 3 . 2  
12.18 8.44 
2.0 1.144 85 .8  .115 1.444 17 .5  131.3 .9890 1.898A 106.8 , 7 2 5  -1.3 -11.8 194 .7  , 1 1 1  
. O  ,597 99.0 .434 1 . 1 1 5  192.0 316.0 8665A 1.bBOO 77.1 ,380 1.4 5 . 1  101.8 , 361  
3 . 7 5  7.14 4.07 12.16 l / l / Z  10.1 73.1 31.6 ~461 3.611 13.1 C O 9 . 0  -10.8 101.40 1.131 




12.69 8 . 8 6  - . -  
1 . 8  1 . 1 4 1  79.0 . 3 3 7  1.405 41.8 1 3 5 . 7  ,9310 1.880~ 107.3 . , le  - . a  - 7 . 7  1oc.1 . l o o  
S O  ,192 98.8 .443 1.161 191.4 311.3 .81lA 1.6840 7 5 . 8  1 . 3 1 8  1.3 4.5 281.8 a 3 8 1  
3.4 1.203 108.1 .314 ,764 260.6 549.I ,524 1.004 8 5 . 7  , 8 3 5  - . I  21.8 1 0 . 1  . l a 8  
3.93 7.33 4.13 12.41 l / l / Z  21.9 114.9 29.1 , 402  3 . 8 9 1  13.1 207.7 - 1 0 . 1  9 8 . 1 0  1.16) 
MARS ARRIVAL DATE = eii2~1e.o tee MAR I P I I I  - - 
4-2110 4-2850 




, 3 8 7  311.1 
13.51 9.56 
4-2590 4-2860 .239. 11.6 1 . 8  -3.2 1,096 101.1 .289 1.304 307.2 322.0 ,928 1.681A 97.0 ,669 2.3 22.0 180.4 ,100 
4-2890 4-3021.1 .2?9 122.9 23.8 1.9 ,491 101.1 .313 1.043 187.2 260.6 .403A 1.6820 56.1 1.345 1.3 1.9 269.0 .?62 
4-5021.1 4-3110 . ? e 2  265.7 -2.0 -1.3 1 .383  123.0 ,631 1.168 261.4 411 .2  ,430 1.9051 128.3 1.083 1 . 5  23.3 4 1 . 4  ,104 






























-4.3 1.101 100.0 ,286 1.320 312.4 317.7 ,943 1.6911 96.4 .E78 3 . 5  24.1 100.1 ,110 
1 . 7  .120 101.2 . 5 1 5  1.071 188.5 269.1 .455A 1.6880 59.9 1.354 1 . 3  2 .L  L12.1 -688 
- . l  1.345 120.3 . S 7 0  1.044 267.3 480.0 ,448 1.839A 1 2 4 . 7  1.038 1 . 5  24.8 5 6 . 1  ,621 
2.40 5.02 5 . 7 2  2i.w 2/1/2 54.0  16.2 2.5 ,127 45.973 70.0 179.0 69.0 m . a o  5 . r i r  
2.2 
- .2  
5 .13  
-9.8 
25 .2  













4- 504a. (I 




.e l7  
.438 
12.09 
. I 5 2  















3oa . o 
70.0 










2e . i  
13 
1975 INBOUND SWINGBY M 1 3 5 I O N  D U R A T I O N  5 520 DAYS 
MARS A R R I V A L  DATE 2442860 
22 MAR 1916 - - -__. . -_ - 
LAUNCH ARRIVE SPEED1 R A 1  DECLl- 
DEPART SWNGBY SPEED3 R A 3  OECLS 
8UNGBY RETURN EPEE05  R A 5  OECL5 
4-2610 4-2860 .148 70 .8  4 3 . 8  
4-2890 4-3054.0  .213  101 .5  2 6 . 0  
4-3054.0  4-3190 .386 309.5 10 .4  
1 1 . I I  8 .58  4 . 0 2  
PROP - AERO-DVL - - - __ 
- . - 
I 1 V 1 P S I  I C C E N  3MA THE11 THET2 PERlH 
I 3 V 3 P S I  3 ECCEN SMA THE13 T H E T I - P E R I H  
1 5 V 5 P S I  5 ECCEN SNA THETS THE16 P E R l H  
-_ O V A- EVA--OVD_-_EVR_ -. _TYPE -SUN-A SUN RJAPPA 
2 . 7  1 .133  9 0 . 1  .289 1.415 319.5 497 .4  1.006 
3 . 4  1 .219  107 .8  .315 .787 265 .7  513.7 .539 
3.19 6.59  4 . 5 6  12 .90  1 / 1 / 2  24 .2  4 6 . 1  28 .3  
. 9  .600 102 .4  ,448 1 . 1 8 4  196 .2  312 .6  .654A 
-APHEL - - P S I  2-V 2 I 2 DECL2 Rl2 8CEEO2 
APHEL P S I  4 V 1 I 4 OECL4 RA4 E P E E 0 4  
APHEL PSI 6 V 6 I 6 O E C L 6  RAE 4PEE06 
~ - A  - E _-INC A A P  DECLF' ETA PERlC __ 
1.825A~104.0- .713  - 2 . 4  -17 .4  192.7 . 1 5 1  
1.7150 7 5 . 8  1 . 3 8 3  1 . 4  4 . 6  281.5  ~ 3 8 6  
1.035A 1 0 1 . 0  ,869  - . l  22 .5  1 0 1 . 3  -222  
,404 4 . 0 9 2  1 3 . 9  207 .0  - 1 1 . 3  100 .20  1 .248  
4-2880 4-2860 ,155 6 3 . 1  3 8 . 7  2 . 3  1 .136  88.0 .294 1 . 4 1 6  8 . 8  137.0  1.0000 1.832A 1 0 4 . 3  .113  -1.8 - 1 4 . 9  1 9 4 . 3  . i s 4  
4-2890 4-3055.6 ,211 100 .5  2 5 . 9  .8 .603 102.4 .443 1 . 1 9 0  196.7 315 .6  .663A 1,7170 7 6 . 7  1.384 1 . 4  5 . 2  281.5 ,369 
4-3055 .6  4-3200 -369  312 .2  1 0 . 9  3 . 5  1 .213 107.1  .301 .779 265 .3  520 .9  , 5 4 5  1.013.4 9 7 . 8  .e59  - a 3  2 1 . 9  1 0 0 . 2  , 1 9 0  
11 .88  8 . 6 3  4 . 1 0  3.25 6.65  4 . 5 3  (2 .45  l l l f 2  2 2 . 8  57 .1  3 0 . 8  .441 3 . 7 6 0  1 3 . 6  2 0 6 . 3  - 1 0 . 7  101.40 1 . 2 1 6  
4-2690 4-2860 .173  5 7 . 0  3 4 . 0  2 . 1  1 .137  8 5 . 6  .3OO 1.410 1 9 . 2  137 .5  .9870 1.833A 104.6  ,711 -1 .3  - 1 2 . 7  194 .6  a157 
4-2800 4 - 3 0 5 G . 5  -210  100.1 2 5 . 8  .8 .605 102.4 .440 1 .192  196 .8  317 .2  .667A 1.7170 7 7 . 3  1.384 1.4 5 . 4  281.5 a360 
4-3056.5 4-3210 .360 313 .9  1 1 . 0  3 . 4  1 . 2 0 9  106.7 .293 .713 264.7 528.9 3 4 7  1 . O O O A  9 4 . 5  .E50 - . 4  2 1 . 6  94.8 -169  
12 .14  8.84 4 . 3 3  3 . 3 0  6 .71  4 . 5 1  12.17 l / 1 / 2  2 2 . 7  72 .1  32.5 ,463 3 .576  1 3 . 2  209 .1  -10.0 102.10  1.192 
4-2700 4-2860 .204 5 3 . 4  3 0 . 2  1 . 9  1 .136  8 2 . 9  .309 1 .396  30.8 139.2  .9640 1.827A 1 0 4 . 8  ,705 - .9  -10.4 193.7  a 1 6 0  
4-5056.4 4-3220 .362 314 .2  1 0 . 7  3 . 4  1 .206  106 .8  .294 . I 6 9  263 .6  538.0 .543  ,995A 90.8 ,843 - . 3  2 1 . 6  84.9 .lG3 
12.63  9 . 2 6  4 . 1 4  3 .36  6 . 7 6  4 . 5 2  1 2 . 0 9  11112 2 4 . 1  9 1 . 5  3 2 . 8  . 459  3.545 ( 2 . 7  900.1 - 9 . 5  101.80  1.169 
4-2890 4-3056.4 . z i i  m 0 . i  2 5 . 8  .8 ,605 102 .5  . 4 4 i  1 . 1 9 2  198 .9  311.0 ,6671 i . 7 1 0 0  7 7 . 2  1 .384  1 . 4  5 . 4  e e i . 1  .see 
4-2710 4-2860 .245 5 2 . 3  2 7 . 6  1.8 1.133 79 .8  ,323  1 .371  43.5 1 4 2 . 0  .BE80 1.8111 104.9 .696 -.e - 7 . 8  191.5 .165 
4-2890 4-3054.3  .212 1 0 1 . 3  2 5 . 9  .9 .600 102.4 . 4 4 7  1 .185  196.3  313.1 ,655A 1.7150 7 6 . 0  1.383 1 . 4  4 . 9  281.5  -383 
4-3054.3  4-3230 ,383 312.2  10.0 3.5 1.204 107.9  ,311 .765 261.1 548.7 ,527 1.003 8 6 . 1  .E56 - . 2  21 .7  71 .8  .le4 
15-39 9 . 9 1  5 . 4 0  3.44 6.84 !.S5 12.38 1/1 /2  2 6 . 9  115.4 30.8 ,410 3 . 7 6 3  12 .4  208 .1  -9.8 99.70  1.133 
-- MARS ARRIVAL DATE = 2442870 I I APR 1976) 
4-2600 4-2870 .223 7 7 . 2  
4-2900 4-3032.2  .279 115.6 
4-8032.L 4-3120 .693 2 7 3 . 7  
1 3 . 5 1  11 .27  
4-2610 4-2870 .219 8 2 . 6  
4-2900 4-3036.3 .265 112 .2  
4-3036.3 4-1130 A 2 6  280.4  
13.33 10.84 
4-2650 4-2870 . I 7 6  8 1 . 0  
4-2900 4-8049.6 ,241 101.1  
4-5049.8 4-8170 -439  302.4  
12.61 9 .61  
4-2660 4-2870 . 1 ¶ 2  7 4 . 8  
4-2900 4-8052.3 .238 9 9 . 9  
4-3052.1  4-3180 .410  306 .5  
1 2 - 1 3  9 . 2 5  
4-2610 4-2870 
4-2900 4 - 3 0 ~ 4 . 4  
4-8054.4 4-3190 
4-2680 4-2870 










4 - 1 0 5 1 . 1  4-3250 
,146  67 .1  
.236 96 .7  
.386 310.0  
12 .02  9 . 1 4  
.152 5 9 . 7  
.23s 9 7 . 8  
.569 312 .7  
12.10 9 . 1 9  
,171 54 .2  
-234 9 7 . 4  
.360 314.5 
12.34  9 . 4 0  
,202  5 1 . 4  
,235 9 7 . 4  
,360 314.9 
1 2 . 8 0  9 . 8 1  
,243  10.8 
.236 98 .4  
.179 313.1 
13 .52  10.48 
4 . 5  
25.0 - .2  
5 . 0 4  
-4 .4  
2 5 . 5  
1 . 7  
4 . 9 7  
6 3 . 7  
2 6 . 0  
8.4  
4 . 3 7  
1 3 . 3  
2 5 . 9  
9 . 6  
4 . 0 7  
4 6 . 1  
10.4 
4 .00 
3 9 . 8  
2 5 . 7  
10 .9  
4 . 0 7  
3 4 . 4  
2 3 . 6  
1 1 . 1  
4 . 1 0  
3 0 . 3  
2 5 . 6  
10.8 
4 . 1 2  
2 7 . 5  
2 5 . 7  
1 0 . 1  
I .SI 
e 5 . e  
- 3 . 7  1 .099  9 9 . 9  ,282  1 .314  312.4 522.1 .944 1.685A 9 6 . 8  .670 3 .0  2 3 . 9  177 .1  . l o 0  
1.7 . 531  106.1  .580 1.087 192.5 269.6 .456A 1.7180 5 9 . 8  1.359 1 . 4  2.4 2 7 2 . 8  ~ 6 9 3  
- . I  1.349 120 .5  ,576 1.057 267.7 479 .4  .449 1.665A 1 2 5 . 0  1 .042  3 . 5  24.8  56.9 .628  
2.24 5 . 6 6  6 . 2 3  21.74 2 / 1 / 2  59 .8  15.8 2 . 7  ,125 42.225 70.1 160 .2  70.1 90 .80  0.165 
-5 .3 1.1113 9 8 . 8  .278 1 . 3 2 9  318.0 518.1 ,960  1.699A 9 8 . 0  ,677 4 .8  28.5 189.0 . 1 1 5  
1 . 5  ,552 1 0 6 . 0  .549 1 .114  194.1  277 .9  . 5 0 3 A  1.7250 6 3 . 2  1 .366  1 . 4  2 . 7  275 .2  -620 
. 9  1 .316  118 .0  .520 ,969  267.5 482 .7  .465 1.474A 1 2 1 . 3  1.001 2 . 6  2 5 . 7  61.8 e 5 5 1  
2.49 5.90  5 . 8 7  1 9 . 8 0  2 /1 /2  5 5 . 5  11.6 5 . 3  -153 2 1 . 6 3 6  10.3 187.4  10.0 9 1 . 6 0  1.164 
5 . 9  1 .121  93 .4  .274 1 .382  344.5 501.9 1.003 1.761A 1 0 1 . 2  .697 -5.8 -32.0 l80.e . I r e  
1.0 .601 106.0 ,473 1 .189  199.7 304.9 ,626A 1.7510 7 3 . 0  1 .364  1 . 4  4 . 2  260 .5  -439  
3.2 1.237 110.2  A 6 0  .e15 266.4 500 .9  .521 1.109A 107.5  .Be7 - 3  2 4 . 3  9 1 . 4  -308 
3.00 6 . 4 1  5 .24  14.39 1 / 1 / 2  4 1 . 0  3 1 . 3  2 2 . 2  ,312  5 .194  12.7  2 0 2 . 6  - 1 0 . 9  97 .90  1 .306  
3 . 9  1.125 91.7  .276 1 .390  352.1 5 0 4 . 1  1.006 1.773A 101.8 ,700  - 3 . 7  - 2 4 . 2  108.0 .136  
a9 ,607 106 .1  .464 1.200 200.6  309 .9  .644A 1.7160 74 .7  1 .387  1 . 4  4 . 7  280 .8  a 4 1 0  
3 .4  1.227 108.9  ,335 .799 266.1 1 0 6 . 0  .532 1.067A 1 0 4 . 3  .882  .O 2 3 . 3  9 9 . 7  . e 6 3  
2.88 6 . 2 9  5.18 1 3 , s  1 / 1 / 2  32 .9  3 7 . 4  2 6 . 0  .ME 4 . 4 5 1  1 3 . 2  eo5.o   io.^ 9 9 . ~ 0  1 . ~ 3 1  
3 . 0  
.8 
3 . 5  
2 . 8 8  
2 . 5  
- . 7  
3 .5  
2 . 9 1  
1.128 8 9 . 8  ,278 1.394 - 7  
.612 106.1  .456 1 .208  201 .3  
1 .219  107 .8  - 3 1 5  .788 265.9 
6 . 2 9  5.14 12.92  l / 1 / 2  29 .0  
1.130 8 7 . 8  .282 1.393 10 .2  
.616 106 .2  , 452  1.214 201.9 
1.214 107 .1  ,301 ,780  265.5 
6 . 3 2  5 . 1 2  12 .46  1 /1 /2  27 .3  
143.0 
3 1 4 . 0  
513.3 





1.0060 1.782A 1 0 2 . 1  ,702  - 2 . 6  
.657A 1 7600 7 6 . 0  1 .369  1 . 5  
.S40 1!036A 1 0 1 . 2  ,810  - . 2  
2 9 . 3  ,403 3 . 9 5 6  13.3 206.9  
1.OOOD 1.786A 102.4 .702 -1 .9 
.666A 1 ,7630 1 7 . 0  1 .390  1 . 3  
, 5 4 5  1 . 0 1 5 A  98.0 ,860 - . 3  
3 2 . 0  ,441 3 . 8 3 0  13.1 206.2  
- 1 9 . 6  192 .0  
5 . 1  2 8 0 . 9  
2 2 . 3  1 0 1 . 0  
-10.5 1 0 1 . O D  
-16.3 193.8 
1 . 5  280.9 
2 1 . 6  101 .0  
- 9 . 6  102 .30  
, 1 3 6  
.386 





1 . 1 6 0  
2 . 2  1 .131  8 5 . 4  ,288 1.385 20 .7  143.5 .9860 1.785A 1 0 2 . 6  ,699  - 1 . 4  -13.8 194.1  .139 
5 . 4  1 .209  106.7 .293  ,774 265.0 528.4 ,148 1,001A 9 4 . 7  ,851 - . 4  2 1 . 3  95.9 ,169 
2 . 9 5  6 . 3 6  5.09 12.17 11112 27.4  71 .1  53 .7  ,165 3 . 4 4 6  1 2 . 1  206.0 - 9 . 1  103.00 1 . 1 3 7  
- . I  ,617 106.1 ,449 1 .217  m 2 . i  318.8 . O ~ A  1 ,7630 77 .1  1.390 1.5 5.7 280.8  .sea 
2.0 1 . 1 3 0  82.7 .298 1 .370  52.3 145.2  ,9820 1.779A 1 0 2 . 7  .693 - 1 . 0  -.lo.) 193.0 ,141  
- . 7  .617 106 .1  ,449  1.217 202.1 318 .7  .671A 1.7630 7 1 . 1  1 .390  1 . 1  5 . 7  280 .8  ,360  
3 . 3  1 .206  106.7 ,293  ,770  263.8 537 .4  ,544 .996A 9 1 . 1  .844 - . 4  2 1 . 3  8 6 . 2  ,162  
e.99 6 . 3 9  5 .09  12 .09  111/2 29.0  90.1 34.1  ,463 1 . 4 1 0  1 2 . 2  109 .0  -6.6 102.60  1.11~7 
1 .9  1.127 79 .7  .313 1.347 4 5 . 0  146 .0  .e250 1.768A 1 0 2 . 1  $684 -.6 - 1 . 6  190.5 .144 
e 8  ,613 106.1 .454 1.210 201.1  315 .2  a66OA 1 .7600 76 .4  1.389 1 . 5  5 . 3  260 .9  . 3 1 9  
3 . 3  1.204 107.7  .so8 ,766 281 .5  547 .9  , 5 3 0  1.002 86.5 ,838 - . e  ei.1 7 3 . 3  . l e i  
5.05  6.45  5 . i ~  1 2 . 3 2  i i i i 2  5 2 . 3  112.0  32 .2  ,416 3.602 11 .8  e m . 2  -0.6 io0.60 1 . 0 6 7  
---_____ . - - __ MARS ARRIVAL DATE = 2442880 (11 APR 1976) -- 
4-2(100 4-eeeo . e 2 0  71.1  _.._ -. .-  - 
4-2910 4-3032.8  .306 112.; 
4-5032.8 4-3120 ,698 274.5 
14.05 11.93 
4 - 2 6 1 0  4-2880 , 210  82.0 
4-2910 4-3031.9 .293 108.9  
4-3036.9 4-3130 .e30 281.1  
15 .70  11 .42  
4-2620 4-2080 .219 8 6 . 7  
4-2910 4-3040.7 ,284 105.8 
4-3040.1 4 - 3 1 4 0  . I l l  287 .3  
1 4 . 0 3  11 .32  
4-2650 4-2880 -195 1 7 . 0  
4-3050.2  4-3170 .440 302 .9  
13.65 10 .61  
4-20i0 4 - 3 o m . t  .2ro  9 9 . 1  
4-2660 4-2880 ,155 71 .0  
4-2910 4 - 3 0 5 2 . 1  ,267 9 7 . 6  
12 .r2  10 .03  
4-3052.1  4-3180 . . ( io  301 .1  
4-2670 4-2880 , 1 4 5  6 3 . 6  
4-2910 4-3054.6 .EO6 9 6 . 5  
4-3054.8 4-3190 .386 310 .6  
12 .52  9 .86  
4-2660 4-2880 .151 5 6 . 7  
4-2910 4-3056 .5  .265 95.8 
4-50%6.¶ 4-3200 ,369 313.3  
1 2 . 5 1  9 .93  
4-2690 4-2860 .170 5 2 . 0  
4-2910 4-3057.8 ,264 9 1 . 4  
d - a o s r . ~  I - ~ P ~ O  . 3 5 9  s i s . 1  
i2.m 10.i~ 
4-2700 4-2880 .e00  4 9 . 8  
4-2910 4-3057.5  .E64 9 5 . 4  
11 .22  10,53 
4 - 3 0 5 7 . ~  4-3220 ,359 3 i ~ . e  
4-2710 4-2680 .e40 49.0 
4-2910 4-3058.1 ,265 96.1 
11.03  11.10 
4-a0118.e 4 - 3 1 ~ 0  .376 114.1 
6.4.  
2 5 . 3  - . 2  
4 .99 
- , 6  
25.6 
1 . 8  
4 . 6 4  
- 1 5 . 0  
25 .9  
3.7 
4 - 9 8  
1 3 . 0  
25.8 
8 . 5  
4.63 
58 .3  
25.7  
9 . 7  
4 . 1 1  
48.6 
2 5 . 6  
10.5 
4 .OO 
4 1 . 0  




2 5 . 4  
1 1 . 1  
4 .e9 
30.0 
2 5 . 4  
10.8 
4.70  
e i . 6  
29 .9  
10.1 
5 . 1 1  
- 3 . 3  1.098 99.9  .279 1 . 3 1 0  312.3 526.3 .944 1.676A 9 5 . 2  ,666 2 . 7  2 4 . 2  173.9 
1 . 7  .5Sl 1 1 1 . 4  .I88 1 .114  196.9 270 .7  .459A 1.7680 5 9 . 7  1 .367  1 . 5  2.6 273.2  
- . 1  1 . 3 5 4  120.6  ,581 1.071 268.1  478 .8  .449 1.6931, 1 2 5 . 3  1.048 3.5 2 4 . 9  57.3 
2 . 1 3  5 .55  6 . 9 4  2 1 . 9 3  LIIIP 6 6 , s  1 5 . 5  3.0 at23 3 7 d 3 7  65 .8  1 8 1 . 2  6 5 . 7  91 .00  
- 4 . 5  1.102 9 8 . 7  +274 1 .323  318.0 122 .6  ,960 l.687A 96 .4  ,612 4 . 0  t 7 . l  185.9 
1 . 5  ,571 110 .0  .SI7 1 .142  198.9 279.2  .5O6A 1.?780 0 3 . 2  1.574 1 . 5  2 . 9  215 .4  
1 . 0  1 .320  118.1 ,524 ,978 287.8 482 .2  ,466 1 ,4901 1 2 1 . 6  1.000 2.6 25.6 66.L 
2 . 2 8  1 . 7 0  6.~9 19.94 2 /1 /2  60.0 i i . 3  9.8 . $ s i  i 9 . 1 ~ 2  1 1 . 3  i 01 . e  1 1 . 1  ~2.eo 
-7 .1  1.105 9 7 . 4  ,271 1 . 3 3 6  324.0 519.1 .974 1.*99A 9 7 . 4  ,677 6.8 5 5 . 2  198 .1  
1 . 4  .S87 110.5 . 5 3 1  1.167 200.1  287 .1  .547A 1.7880 6 6 . 3  1.380 1 . 5  3 . 2  277 .1  
1.8 1.292 115.6 .474 ,915 267.1 4 8 6 . 0  .482 1.348A 1 1 8 . 0  ,971 1.8 25.9 74.1 
2.71 0 . 1 2  6.35 18.20 211/2 59.1 19 .6  10.2 ,184  i i . 2 9 7  4 . 5  192.4  - 2 . 5  9 3 . 0 0  
7 . 7  1 .118  93.1 .267 1.368 345.0 5 1 1 . 0  1.003 1.73311 9 9 . 6  .690 - 7 . 5  - 3 9 . 5  173.4  
3.2 1.238 110.2 ,S61 , 811  266.6 500 .5  ,522 1 . 1 1 t A  101 .7  ,899 . 3  24.C 95.8 
3.04 8 . 4 5  5.96 1 4 . 4 5  1/1/2 50.6 31.0  2 3 . 3  .310 4 . 9 5 0  11.9 202.5 -9 .9  98.70 
-1.0 , 0 1 9  i i 0 . 1  ,484 1 . 2 2 2  205.2 306.7 , 6 3 1 ~  1 . 8 1 4 0  73.2  1 . 3 9 s  1.5 4 . 1  2 7 9 . 8  
4.6 1.121 9 1 . 5  .266 1 . 3 1 )  352.9 509.4 1.007 1.742A 100.0  ,692  - 4 . 3  -26 .5  1 8 5 . 2  
- . 9  ,625 110.0  ,475 1.234 206 .2  311 .7  ,648A 1.8200 74 .9  1 .395  1 . 5  5 . 0  2 8 0 . 0  
3 .4  1 .228  108 .9  ,336 ,801 266.3 506 .4  .532 1.069A 1 0 4 . 5  ,883 .O 2 3 . 1  1 0 0 . 2  
e .70 6 - 1 1  5 .92  13.60 111/2 3 9 . 4  3 7 . 0  2 7 . 2  . ~ 5 7  4 . 2 4 7  12 .5  ~04.6 -9 .9  io0.40 
5 .4  1.124 8 9 . 6  .270 1.377 1 . 7  148 .4  1.0060 1 .1481  100.4  .693 - 2 . 9  - 2 2 . 2  190.4 
-.8 .630 110.0 ,468 1 .243  207.0 515.9 .66iA 1.8250 76 .3  1 . 3 9 1  1 . 5  5 . 4  2 7 9 . 9  
5 . 5  1 .220  107.8 .315 ,789 266.1 582 .8  ,540  1.038A 101.3 .871 - . 2  2 2 . 1  102.5 
2.64  6.05  5 .88  12.95 1/1/2 3 4 . 3  4 5 . 0  5 0 . 7  ,103 3.772 1 2 . 6  206.5 -9.i) 102.0D 
2 . 7  1 .126  8 7 . 6  .273 1.375 11.3 146.3 ,9990 1.751A 100.6 .693 - 2 . 0  -17 .0  192.7 
- . I  .633  110.0 .464 1.250 207.6 Bl9 .1  .67OA 1.8290 7 7 . 3  1.396 1.6 8.8 2 7 9 . 1  
3 . 5  1.214 107.0 .3oi ,781 265.7  ~ 2 0 . 0  . w e  I . O ~ ~ A  9 8 . 2  .mi - . 4  2 1 . 4  101.1 
2 - 6 4  6-06 5.81 i 2 . 4 7  1 /1 /2  32.3 55.0 53.6 ,442 3 .457  1 2 . 0  eor.8 -8.0 103.40 
- . I  ,035 ii0.0 .461 1.255 207.9 821.0 .676A 1.8310 77.9  1.399 1.6 6.1 e 7 9 . 5  
3 .4  1.210 i 0 6 . e  .toe ,775 2 6 s . e  s 2 1 . 9  ,149 ~ . O O ~ A  0 4 . 9  .ere -.I e1.0 9 7 . 0  
e.66 6.07  $.as 1e.w 1 1 ~ 2  se.5 70.1 35 .6  ,406 3.~78 1e.e e06.1 -8.e i04 .20  
2 . 3  1 .127  85 .3  .280 1.367 21.9 149.1  .OB40 1.749A 100.7  .689 - 1 . 1  -14.4 193.1 
-1.0 - 1 1 . 1  191.8 
I LO8.7 - 7 . 7  104.1D 
1.6 0.0 e 7 9 . s  
- . 4  ~ i . 1  87.6 
I e . 8  e 7 9 . r  
- , e  -7 .5  189 .0  
' - , 3  Ll.3 7 4 . 9  











. 4 8 5  
1 . 8 9 9  
. 1 4 4  
,440  
. 3 1 1  




1 .161  
, 1 2 3  
.see 
. e25  






,319 . : 70 
1 . 0 6 2  
.126 
,161 
1 .043  
,129 
e178 




H I S S I O N  OURATICN I 5 2 0  D A Y S  
MARS ARRIVAL D A T E  2 24420911 
aioPovEn T I M E  s 30 D A Y S  1975 INBOUND SWINGBY 
z t  A P R  19)s - - ~  _ _  
LAUNCH A R R I V E  SPEED1 R A l  OECLl I 1 V 1 PSI 1 ECCEN SHA THE11 THE12 P E R I H  APHEL P S I  2 V 2 I 2 OECL2 RA2 SPECC2 
D E P A R T  SWNGDY SPEED3 R A 3  O E C L 3  I 3 V 3 P S I  3 ECCEN $MA THE13 T H E T I  P E R I H  APhEL P 3 1  4 V 4 I 4 OECL4 R A 4  S P E E C 4  
W N G 8 Y  RETURN SPEEC5 R A 5  OECLS 1 5 V 5 PSI S ECCEN SMA THE15 THE16 PERIH APHEL P S I  6 V 6 I 6 OECL6 RA6 SPEED6 -- -___ PROP AERO-OVL D V A  EVA D V O  EVR TYPE SUN A SUN R K A P P q -  - A  E 1-NC RAP DECLP E T A  P E R I C  - _  HAG ARRV~L o A i E  = 2442890 (21 APR i 9 7 s i  -- - 
4-2660 
4-2920 






4 - a o ~ r  .o 
._ . 
4-2890 













. I l l  
13 .67  
-302  
.387 









. i a r  
6 6 . 3  
9 6 . 0  
307 .6  
11.07 
6 0 . 1  
9 5 . 0  
311.2 
10 .85  





9 4 , l  
315.9 
11.06 
6 4 . 5  
2 5 . 5  
4 -21  
¶ 1 . 9  
2 5 . 4  
10 .6  
4 .01  
4 2 . 6  
2 5 . 2  
l l . 1  
4 . 0 6  
35.5 
25.11 
l l . L  
4.LO 
9 . 7  
5 . 6  1 .119  9 1 . 3  
- . 8  .650 1 1 4 . 2  
3 . 1  1 .229  108 .9  
e . 6 1  6 . 0 2  6.86 
3 . 8  1.121 8 9 . 1  
- . I  ,655 114.1 
3.1 1.221 107.8 
2 .46  5.88 6.84 
,261 1.363 
.491 1.284 
,336 ,802  
, 13.63 1/1/2 
.263 1.364 
.481 1.295 
1 ,316 .790 
i 2 . 9 7  l l l l 2  
353.6 514.5 
212 .3  314 .2  
266 .1  105.9 
4 7 . 3  36.5 
2 . 5  153.6 
213 .3  318 .5  
266 .3  512 .3  
40 .5  4 4 . 3  
3 . 0  1 .123  87 .4  
3 . 1  1.21S 107.C 
L.43  5.85 6.79  
- . 7  .a58 i i 4 . a  
1 .007  1.719A 98 .4  .686  - 5 . 2  
.6J4A 1.9110 75.3 1 . 4 0 6  1 . 6  
.532 1.072A 101.6  .e85 - . O  
2 9 . 1  .356 3.981 11.8 1104.3 
1.0060 1.723A 9 8 . 7  ,667 - 3 . 3  
.667A 1.9230 76.7 1 ,408  1 . 6  
-541 1.040A 1 0 1 . 5  .872  - . 3  
32 .9  .402 3.534 1 2 . 0  t 0 5 . 9  
.9980 l . lZ4A 98.8 .685 -L .e  
.676A 1 .9260 77 .8  1.409 1 . 0  
.547 1.017A 98.4 .882 -.4 
3a.o ,4411 3.~40 1 e . i  101.1 
- 3 4 .  I 
5 . 3  
2 2 . 9  
- 8 . 8  
-e5.4 
5 . 7  
- 8 . 5  
-10 .1  
6 . 1  
t l . 1  
-8 .0 




t i  .e 
1811.S 
e 7 8 . 6  
100 .7  
101.60 
1176.3 
1 0 3 . 1  
103.40 
190 .9  
t I 7 . 9  
I 0 t . b  
104.90 
191.4 
t r 1 . 0  
96 . t  
101.0D 
i 8 r . s  





. e 2 7  
1.019 
.11e . a09 
.104 
,990 
. l l t  
.b08 




IIOCOVER TIME 8 30 DAY0 1975 INBOUND SWINGBY M I S S I O N  D U R A T I O N  : 560 D A Y S  
MAR3 ARRIVAL DATE i 2442800 
2e JAN 1976 
P S I  2 -  V 2 I 2 OECL2 RA2 3PEEC2 
PSI 4 V 4 I 4 OECL4 R A 4  3PEECI 
PSI 6 V 6 I 6 OECL6 R A 6  SPEED8 
E I INC _ R A P  OECLP ETA PERlC 
--___-- - __ 
LAUNCH ARRIVE OPEEOI R A l  OECLl I 1 V 1 P S I  1-ECCEN 5 M A  THETl THE12 PERlH APHEL 
OEPART 3WNCBY 3PEED3 RA3 OECLS I 3 V 3 P S I  3 ECCEN SHA W E T 3  T H E T I  PERIH APHEL 
SUNGBY RETURN 3PEED5 R A J  OECL5 I 5 V 5 PSI 5 ECCEN SMA THE15 THETI PERIH APHEL 
P_ReP_.JE?O-OVL O V A  EVA O V O  -EVR- _TYPE- SUN A SUN RLAPPA _ - _ - A  
WAR3 ARRIVAL DATE = 2442800 ( 2 2  JAN 1976) -- . - . . .. 
4-2570 4-2800 ,290 59.0 7.9 - 3 . 3  1.100 103.9 .325 1.311 298.6 504.9 ,885 1.1381 104.3 . I 0 0  1 .8  1 8 . 3  158.7 ~ 1 4 6  
4-2630 4-3031.9 ,218 132.3 22 .6  1 .7  - 5 5 2  80.2 .526 1.061 170.9 278.8 .512A 1.649 6 4 . 3  1.357 .I 1.0 267.7 a 5 9 8  
4-3051.9 4-3130 ,598 274.7 1 . 5  .8 1.292 117 .1  .492 .912 264.9 487.2 , 4 6 4  1.361A 119 .1  ,968 2 . 8  2 5 . 8  62.6 . S O 8  




,290 67 .0  
.203 131.2 
.547 281.2 
13 .99  10.51 
2.4 - 5 . 1  
23.3 l.? 
3.3 1 . 6  
6 . 1 8  3.48 
1.107 103.2 , 3 3 0  1.343 302.7 499.5 .900 1.7861 105.9 
,534 31.5 .SO1 1.097 171.1 285.5 .547A 1.646 e6.9 
1 .271  115.0 .450 ,871 264.8 490.8 .479 1.262A 115.7 
6.88 4.33 17.28 2/1/2 35.7 22.8 10.8 ,201 1 0 . 6 2 2  
- MARS ARRIVAL DATE = 2442810 I 1 FEB 1976) *-- - 
1.091 104.4 .318 1.274 294 .3  514.9 .870 1.679A 100.7 
1.323 119.6 .545 .982 265.3 463.3 ,447 1 . 5 i 7 I  123 .0  
6.00 5.05 20.62 2 / 1 / 2  5 5 . 5  18.0 3 . 0  .137 38.573 
1.097 103.6 .317 1.299 298.5 509.5 ,887 1.71lA 102.5 
,544 82.9 .528 1.077 173.6 278.1 .509A 1.646 6 4 . 1  
1.296 117.3 .496 .921 265.3 486.4 .464 1.378A 119 .5  
6.20 4.61 1 8 - 9 2  9 / 1 / 2  45.9 19.9 6.4 .166 1 7 . 9 1 6  
. s t 8  81.7 .ssa 1.058 in.) z r o . 9  ..MEA 1.649 6 1 . 0  
3 . 7  2 2 . 1  168.3 . I 6 5  .I 1.1 z70.e . 1 4 7  
2 .1  26.4 71.2 -446  




11 .8  
9 . 8  -2 .4 
2 2 . 1  1 .8  
- . 2  -.I 
6.23 2.18 
8 . 7  -3.0 
2 2 . 9  1.7 













.6 18.5 146.3 .I20 
.6 1 .1  266.0  ,662 
3.5 24.6 5 4 . 5  , 5 8 4  







-278  66.3 
. P O 0  129.4 
, 5 5 0  282 .1  
13.32 10.22 
,290 7 5 . 0  
-139  127.4 




1 .356  
,974 
3 .3  
1 . 6  18 .3  157.5 .131  
.e 1 . 2  269.2 .8113 
2 . 7  25 .8  63.3 ,115 






























4-3036. r 4.9 23.6 
3.3 
5 .96  
- 6 . 5  
24 .3  
5 . 1  
6.19 
-4 .2  1.105 102.9 ,319 1.327 502.8 504 .3  
1 . 6  .557 83.9 ,503 1.094 173.9 284.9 
1 . 6  1.274 115.1 .453 . e 7 7  265.2 490.1 
3.09 6.50 4.27 17.42 2/1/2 39.4 22.3 
-7 .5  1.110 102.2 .323 1.357 307.1 499.1 
1 . 5  .567 84 .8  .482 1.108 174.3 291.2 
2 . 2  1.256 113.2 ,415 -844 20S. l  494.2 








1 4 . 1  
1 .7501  104 .1  ,700 2.9 90.4 167.5 ,147 
1,644 66 .7  1.360 .6 1.4 P72.0 . 5 5 0  
1.274A 116 .1  .946 2 . 1  26.3 71.7 ,451  
.198 11.192 11 .0  107.5 - 1 0 . 7  92.20 1.023 
1.796A 105.7 . I 1 2  6 . 3  28.8 178.3 ,175 
1.642 6 9 . 1  1.384 .7  1 . 7  2 7 4 . 3  - 5 0 1  
1.194A 112 .7  ,922 1.5 2 6 . 4  79.5 .393 
.236 8 . 1 3 7  14 .3  192.0 -13.0 03.50 1 .683  
4 8 . 4  
25.4 
9.2 
5 - 4 3  
9 . 4  1 .135 a9.6 ,340 1.466 3 z i . o  484.8 ,959 1 . 9 7 3 ~  109.5 . 7 5 0  -0.1 -10.6 t n . 2  . e l 6  
4 .03  8 . 0 2  3 . 5 3  13.33 w i / z  27.0 4 i . e  e4 .6  ,365 4 .089 18.9 1oe. i  - 1 5 . 0  07.40 1.345 
1 .3  - 5 8 7  86.4 -441  1,137 175.4 306.4 .635A 1.639 74.3 1.371 .8 2 . 5  276.5 a406 
3.2 1.221 108.8 ,331 .789 264.1 510.1 ,528 1,051A 1 0 3 . 0  ,373 - 4  24 .6  9 5 . 7  ,249 
3.5 1.145 98.5 ,356 1.509 328.9 460.5 .e71 e.046A 110.5 ,763 - 4 . 1  -13.7 177.7 .e22 
1 .3  -591  86.7 ,434 1.143 175.7 309.9 .647A 1.638 75.4 1.372 a 6  2 .8  279.e -38'9 
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99 .9  
5.13 
1oe.o 
i 1 i . e  
4-ce50 4-zero ,118  81.0 
4-2900 4 - 3 0 8 1 . 0  .234 91.4 
4 - 3 O S 7 . 0  4-3210 .360 314.1 





4-2660 4-2670 . l S 2  1 4 . 6  
4-2900 4-3056.9 ,231  91.4 
4-3056.8 4-3220 .360 314.9 
12.04 9.16 
4-2900 4-3011.1 ,236 98.4 
4-3015.1 4-3230 ,319 313.1 
12.00 9.12 





3.9 1.121 91.1  , 2 r e  i.mo m 2 . i  104.1 1.006 t . 1 7 ~ 1  ioi.8 ,100 -3.1 
3.3 1.208 106.1 .e93 . r r o  263.8 137.4 . 5 4 4  . e g a  01.1 .e44 -.4 
2.08 6.09 5.09 iz.09 m / z  32.9 90.1 34 .1  .463 3.410 i2 .o  COP.O 
-.? .611 106.1 .449 1.211 202.1 318.7 .671A 1.7630 1 1 . 5  1.390 1.1 
-24.2 188.0 . I 3 4  
.360 182 
-19.6 192.0 ,136 
21.3 7 L80.6 e6 e
- e . #  102.e.o 1.111 
1.3 ceo.0 .3r9  
21.5 13.3 . l e i  
-8 .6  100.60 1 . 0 0 1  




3.0 1.128 89.8 .218 1.394 .7 143.0 1.0060 1.182A 102.1 ,702 -2.6 
' 3.3 1.204 101.1 .308 .76e 261.1 541.9 .530 1.002 86.5 .e36 - .2  
.e ,633 106.1 .454 1.210 2o i . s  311.2 ,6601 i.1600 7e.4 1.389 1 , s  





2 .1  i.iso e r . 8  ,282 1.593 10.2 142.8 I.OOOO 1 . 1 6 6 ~  102.4 ,702 -1.0 
1.1 .193 106.0 .de6 1 .11s  i9e.e 299.3 .eo** i .1460 1 i . i  $.sei 1.4 
3.8 1.201 112.4 .383 ,119 213.8 563.0 .468 l.OS0 11.0 ,826 .I 
2.91 6.32 1.33 13.69 1/1/2 27.3 136.0 24.1 .e67 4.661 13.6 LO3.3 - WAR8 ARRIVAL OATE = C442880 I l l  APR 1978) ._I-. . 
L3.0 147.L ,090 
3.c CI1.1 .I11 
- 1 . 5  93.80 1.699 
25.0 r 4 . 1  .des 
4-eSBO 4-2880 .e36 71,s 
4-?.910 4-8044.1 .IC71 103.1 





-1L.7 1.094-101.1 .286 1.P96 306.7 130.3 ,926 1.1671 S3.b .e60 1.9 
1.C .e00 110.3 ,512 1.189 CO2.4 294.3 . M l A  1.1910 80.0 1.381 1 .3  
L.4 1.CTO 113.7 .430 .e11 261.2 490.3 ~ 4 9 6  1.245A 114.4 -94C 1.L 
c.01 0.4s 6.m i6.7~ c/i /e 16.4 2e.a 14.7 .ctr r . e a  8.e i w . 3  
18 














.411 8OT.O ia.oo 1 1 . 5 ~  





















0 . T  
4.11 
e5.s 
1.1 1.118 93.1 .287 1.368 345.0 511.0 1.003 1.T33A 99.8 .e90 -1.5 -39.5 1T3.4 ,144 
-.I ,635 110.0 ,461 1.253 20T.9 321.0 .676A 1.8310 11.9 1.399 1.8. 8.1 LT9.S a359 
3.4 1.210 108.8 .292 . T T 5  26S.2 52T.9 .549 1.00eA 94.9 .OS2  -.I L1.O 97.0 . ¶ T O  
4.0 1.121 91.5 .e68 1.375 352.9 509.4 1.001 1.TIPA 100.0 .69e -4.3 -18.5 185.9 . i t 8  
- . T  .e35 110.0 ~ 4 6 1  1.253 201.8 321.0 .870A 1.8300 T T . 9  l.SO9 1.6 8.0 t T 9 . 5  ~ 3 5 0  
3.3 1.207 100.1 ,292  ,171 L64.l 536.8 ,546 ,998A 91.3 a844 --4 LIS1 81.8 . I 8 1  
2.10 8.11 5.84 di.00 l / l / E  39.4 80.8 36.0 .48T 3.L50 11.8 LOO.’? - 7 . T  104.10 1.045 
-.I .a32 110.0 .46S 1.947 LOT.3 317.8 .667A l.Ot70 76.9 1.398 1.0 5.8 LT9.0 . I T 8  
3.3 1.205 lOT.6 .SOr .TO? P61.9 547.2 . I32 1.001 08.9 ,83T - .3  Ll.3 T4.0 . S T 0  
3.04 6-45 5.85 i e . i e  w i l e  50.8 10.1 35.0 .4m 3 . t i o  ie .e  ~06.5 -@.e io4.eo 1.06~ 
3.4 1.124 89.8 .LTO i . 8 ~ ~  1.1 146.4 I.OOOO 1.740~ 100.4 ,093 -2.9 -te.e 190.4 . i es  
c.04 8.05 5 . 8 ~  ir.26 i / i / o  34.3 110.5 34.9 ,425 3.400 11.c c00.0 -T.O ioi.to S.OLO -._ - MAR8 ARRIVAL DATE 3 E449690 (21 ACR 1018) 
-3.0 1.09T 99.9 .2T8 1.SOT 312.0 530.5 .944 1.8TOA 93.6 .SO3 1.4 14.1 170.1 .088 
-1.1 .OS6 114.5 ,111 1.250 200.9 303.2 .815A 1 .89TO T l . 5  1.401 1.0 4.8 LT8.4 .4T8 
2.0 1.253 i l l . 0  .394 .64t 26T.l 494.1 ,310 I.174A 111.E .et0 -6 L4.0 90.9 -865 
-3.0 1.100 08.0 .ET2 1.319 31T.O 196.9 ,060 1.0TOA 94.0 a608 8.4 L6.0 181.4 -094 
-1.0 .044 114.4 .BOO 1.LTL Lll.3 300.1 .OSTA 1.9000 13.6 1.404 1.6 4.0 CT0.T -441 
3.L l.LS9 110.3 .36E ,010 LOO.0 500.0 .52L 1.116A.lOT.O a 0 0 0  .R L4.O *O.L -318 
L.14 5 .50  0.03 14.40 Wl/L 85.0 30.5 25.0 .SO0 4.6tT. 11.1 LOL.1 - 0 . T  00.00 1.1LO 
-5.0 1.104 OT.8 .t6T 1.531 324.1 513.5 . O W  1.OOOA 05.0 ,073 0.a 8L.l 104.8 .IO0 
5.4 ¶.CEO 100.0 .I30 . O W  L66.S 505.0 . I58 1.OTLA 104.0 .e05 - S O  LC.0 100.1 .LOT 
L.OI s.47 TAU is.53 wi/t ~ 3 . 0  t5.0 t0 .5 .LIS s.610 0.0  100.4 -1.0 w.oo i.rii 
-.e . o m  ii4.r .4oi 1 . ~ 0 4  eit.3 3w.r ,054~ i . 0 ~ 0  71.1 i.406 1.0 5.3 t7o.o ,411 
R.~O 5.80 a . ~  is.03 e w e  w.2 3a.s e0.i .SS~ ~ 1 . 0  c M . 3  -0.0 10i.m 1.06~ 
19 
oo ,518 36.7 0.4  -1.8 i . 0 8 ~  106.0 ,327 1.234 ees.s szi.e ,831 1 . 6 3 1 ~  98.3 ,665 - . a  19.7 123.1 .lie 
36.0 -203 131.2 23.3 1.1  .SO4 81.3 .SO1 1.097 171.1 28S.s .547A 1.648 66.9 1,361 .I 1.1 270 .8  -647 
4 0  -347 281.2 3.3 1.6 1 .271  113.0 ,430 .E71 264.8 490.8 .479 1.262A 111.7 , 941  2.1 28.4 71.2 ~ 4 4 6  









.a23 1.211 290.3 516.0 .mi 
,461 1.110 111.4 291.7 .S76A 
~ 4 1 2  .E40 264.7 495 .0  .493 
18.00 2/1/2 59.3 28.0 14.6 
,323 1.283 294.3 510.4 ,869 
14.92 ?./1/2 48 .8  30.0 18.4 
.a4 1.121 171.8 291.3 .60m 
.380 . ~ i r  264.3 499.1 ,506 
4 - 2 ~ 0 0  4-2800 .cgr 51.4 0.5 - 2 . 5  1.094 
i z .91  ~ 1 . 1 5  8 . 3 1  2.80 0.21 
4-2830 4-3043.0 -182 128.0 24 .5  1.8 -181 







7.9 -3.3 1.100 103.9 . x s  i.3ii 298.0 504.9 .OBI 1 . m ~  104.5 
24.9 1.5 . s o 1  8 3 . 5  , 4 5 1  1.130 171.9 302.3 .WOA 1.640 12.9 
8 . 0  3.0 1.228 110.0 .313 .EO0 264.4 505.0 .518 1.082A 105.9 
8.18 3.01 6 .46  3.68 14.01 2/1/2 40.3 35.2 21.9 -323 3.218 
. r o o  1.8 18.3 i 5 8 . r  
1.369 -6 1.6 t76.3 
,884 25.6 91.1 











. i 1 4  
- .  
.114 
. B l O  












1 4 . 0 4  
. i 14 
,316 
, 200  
























2.4  -5.1 
25.2 1.5 
9.2 3.2 
6.18  5.48 
41.4 4 . 0  
2s.s 1.4 






6 . w  2.47 
1.107 103.2 .330 1.345 302.7 499.1 .go0 1.786A 105.0 
.592 83.9 . 441  1,137 172.2 306.5 .636A 1.638 74.3 
6.88 3.51 $3.28 Z l l l P  31.7  42.1 2S.O e368 4.618 
.S97 8 4 . 3  .431 1.144 172.4 311.0 e611A 1.657 1 5 . 8  
6.46 3.44 12.24 1/1/2 20.7 103.0 30.0 .419 3.664 
- HARS A R R l V A L  DATE = 2442810 ( 1 FEB 19761 -
1.082 106.0 ,326 1.231 286.0 525 .9  .830 1,832A 96.6 
,857 83.9 ,503 1.094 173.9 284.9 nS44A 1.844 88.7 
1.220 io8.8 .330 . r e 7  264.2 fli0.9 . s z r  1.047~ 102.7 
1.144 100.2 .m 1.~12 321.1 419.6 .gss 0.069~ 111.4 
1.202 101.7 , 3 0 1  . re2  260.8 543.6 . W E  .e98 88.4 
1.274 111.1 .453 . e 7 1  2 6 5 . ~  490.1 ,480 i . 2 ~ ~  116.1 
s.88 4 .27  11.42 2/1/2 80.8 22.3 10.3 .is8 i 1 . i ~ ~  
4-2620 
4-2830 










,817 - . I  20.6 118.6 
1.360 - 8  1.4 L72.0 
.s40 2.1  26 .3  11.1 




















. 5 0 S  288.1 
l e . 9 3  10.45 




,263  S8.6 
~ 1 3 3  298.3 
lC.48 9 .69  
,189 121.4 
,113 123.7 
9 . 8  -2.0 1.088 
t4.5 1.5 , 567  
5.1 L.L 1.256 
9.8 - e . 4  1.091 
6.45 0 . 4 1  s.80 
~ 4 . 1 1  1.5 .3r5 
6.7 2 . 1  1.241 
6.0s t . 5 0  6.00 
8 . 1  - 3 . 0  1.097 
L1.E 1 . 4  . s e e  
8 . 1  3.0 1.230 
6.05 t . 1 9  1.20 
10s. I 




8 5 . S  
111.5 
103.6 








,120 1.211 29o.e 
a482 1.108 174.3 
a415 ,844 265.1 




















14 .1  
,870 
e 599A . $01  






A 3 5 A  
,128 
P4.6 
1.652A 98.8  





1 . 5  
101.0 
. e  








. 4  
L o t .  1 









t . L  
L5.4 





1 . 1  
t 3 3 . 5  .114 
~14.3 , 5 0 5  
10.11 .3os 
93.SO 1.683 
.318 1.274 t 9 4 . 5  
- 4 6 5  1.120 174.7 
~ 3 8 2  ,820 264.9 
15.00 ?.Ill2 55.5 
a317 1.299 298.5 
a452 1.129 115.1 
-354 .BO3 264.7 








i . 0 3 9  r e . 8  




L71.0 , 4 3 3  
92.0  .C9L 
96.10 1.401 
i ~ r . 5  , . i 3 i  
i e 1 . s  ,141 
c m . 5  . 4 w  
0 5 . 7  ,240 




.e76 66.3 4.0 -4.2 1,105 
a406 302.4 9.2 3.2 1.221 
12 .56  9 .49  5.98 3.09 6.50 





, 1 1 5  
.tic 


















8TOPOVER T I M E  x 30 DAY3 1975 fNBOUN0 SWINGBY MfSSfON DURATION : 600 OAVS 
MAR3 A R R I V A L  DATE : 24428PO 
I1 CEO 1976 .. _ _  .. . -  
I 1 V 1 'PSf 1 ECCEN SMA THE11 THE12 PERfH APHEL PSf 2 V 2 I e OECLC R A 2  3PEEOP 
I 3 V S PSI 3 ECCEN 3MA THE13 THE14 P E R I H  APHEL P31 4 V 4 I 4 OECL4 R A 4  8PEEC4 
f 5 V 5 PSI 5 ECCEN SMA THETS THE16 PERfH APHEL PSI 6 V 6 I 6 OECL6 R A 8  8PLEOI 
O V A  EVA - OVD.--EVR TYPE SUN A 3UN R KAPPA-- - A  E -fHC RAP OECLP ETA PERlC -. 
- 2 . 6  i.094 103.4 .xi 1.290 290.4 114.1 . e m  1 . ~ 1 ~  1oo.r .are 1.4 i0.a 155.5 .it9 
1.3 , 5 7 8  08.0 .452 i . 1 ~  ire.$ 301.9 . S ~ B A  1.~142 72.0 i.sao .e 2.7 ~70.7 .434 
3.0 1.~31 110.1 .355 .a05 ess.1 103.5 . 5 i 9  1.091~ 106.5 .ea9 .a 2 5 . 1  92.7 .e05 
e.56 5 .98  3,ar 14.14 ~/i/z 52.3 33.0 e1.i .ai9 s.iai 1a.i ~00.3 -15.1 ea.zo 1 . 4 ~ 3  
-3.7 i.ioo ioz.6 ,311 i.314 302.0 ~ 0 8 . 9  .go5 1 . ~ 3 ~  102.4 .ago c.4 19.1 iaa.3 .is1 
1.2 .583 89.1 .a42 1.139 im.9 306.4 .SMA i.a4z 14.3 1.371 .e 3 . 0  zr9 .a  .&or 
3.3 i.222 10a.e .so2 ,792 264.9 109.4 .529 1.054~ 103.3 .or5  .3 24.3 9a.a -252 
2 . n  8.20 3.5a 13.38 2/1/2 44.2 40.3 24.4 .3s3 4.138 i a . 3  cos.1 -15.0 9 1 . 5 0  1.358 
- - -- -- -- 
LAUNCH A R R I V E  3PEEOl R A 1  OECLl 
OEPART 3UNGDV 8PEEO3 R A S  OECL3 
W N G B Y  RETURN (PEE05 R A 5  OECLS 














1 . 2  
3.1 
1.39 
-3 .1  
















1.85IA 97.e .602 . I  L0.5 139.5 e 1 0 5  
1.6490 r i . 0  1 . 3 ~  1.0 2.7 em.3 .*a9 
1.145~ 110.0 .goo .e 2 s . r  a7.a .34r 
.273 a.aae 14 .7  107.0 -is.o 91.00 1 .145  
,307 1.283 298.2 518.5 
,454 i.134 182.1 30t.a 
.3sa .aor 265.4 502.9 
.so5 1.504 3oz.r 513.4 
.444 1.143 i8z.a 306.6 
.333 .r93 265.2 500 .8  
13.42 w i / e  49.9 39.6 
14.20 Z / l / P  59.4 33.e 
i9.a tse.9 .loo 
3.0 t r 9 . 5  ,435 
i 9 . r  i64.a . t i e  
24.1 91.4 . e s s  
-14.e w . r o  1.36~ 
L4.9 93.4 .e98 
-14.3 06.30 1.430 
3.4 e80.4 .407  
MARS ARRIVAL DATE = 1442840 ( 2 MAR 1910) - -  
4-2550 4-2840 .506 44.0 10.1 -1.9 1.084 105.4 .320 1.243 280.8 532.8 .84S l.641A 93.4 
4-304L.C 4-3150  , 5 1 2  290.5 5.2 2.3 1.262 113.4 , 422  ,857 268.1 492.3 , 4 9 5  1.210A 113.6 
~ - L I I O  4-so4z.e .io9 111.2 ~ s . 5  1.4 .s59 94.2 ,481 1.11s 184.4 ~90.0 . 5 r u  1.6580 a0 .a  










. a m  
14.9 
.E e2.4 12o.a 
1.0 2 .a  2r7.5 
1.4 2a.o a1.i 
io4.a -11.5 03.10 
.loa 
.doe 
. r a t  
. s i c  
*101 
- 4 1 1  
-351 
. 5 4 4  
.102 
. 4 3 6  
.501 
. 4 2 4  
. a  e i . 0  115.3 
t . 1  3.0 c r 9 . 1  
1w.a - 1 5 . 1  es.io 
- 9  25.5 88.1 




~ - Z I O O  4-2040 
4-za70 4-305.4. r 
4-zaao 4 - z m o  
4 - S O 8 4 . 7  4-3200 
4-2870 4-3052 .5  
4-305L.5 4-3230 
4 . 6  
26.1 
10.3 











. i a r  
i . i r a  
.392 
,102 






























EIOPOVER T t M E  * 30 O A V 8  1915 INBOUND B W I N G B Y  
L A U N C H  ARRIVE 8 P E L O l  R A l  O E C L l  I 1 V 1 P81 l ? C C a N  -8M T H E 1 1  T H E T Z  PERIH. APHEL ' P S I  
DEPART SUNGBY OPEC03 R A 3  OECL3 I 3 V 3 P8I 3 LCCEN SHA THE13 THET4 P E R l H  APHEL PSI 4 V 4 I 
8WNGBY R E T U R N  8CEE05 R A 5  OECL5 I 5 V 5 Pel 5 ECCEN 8HA THET5 T H E T I  PERIH APHEL PSI ---___ PROP AERO OYL OVA -EVA-- 0'40 -EVR __  TYPE BUN A SUN 
4-2580 4-2850 .256-85.i--9.8'--2.0 1.094 102.2 .e97 1.291 302.4 122 
--- . - 
4 26.1 1.0 , 5 8 1  90.6 ,450 1.160 i o ~ , g  307 
4 0.5 3.3 1.225 108.0 ,334 .?PI 265.7 5 0 1  
5 5 . 5 7  t , 2 4  5 .61  4.10 13. 6 3 . 1  30.4 24.6 .MQ 4.6 
8 6 .4  -3.5 1.098 101.2 .2 301.3 517.6 ,926 1.693A 98 
9 26.1 .9 .592 98.0 .4 
9 10.5 3.4 1.210 107.0 . 3  
t i . 6 6  9.48 5.36 2.31 5 . 7 9  4.12 iz.  54.3 4 6 . 1  z r  
.-2600 4-208~1 , 231  7 8 . 2  - .e  - 8 . 0  1.103 100.2 .mi 1.308 312.4 513.2 .e 
1-2080 4-SO55.L ,193 103.9 2 6 . 0  -9  - 5 9 5  98.9 ,437 1,113 191.0 314.4 .61)0A 1.6850 76 
4-3055.L 4-3200 . S I 0  311.6 10.9 3.4 1.212 107.1 ,301 . T I 0  265.1 521.4 .544 1.012A 97.6  .850 -.e 22.1 99.3 .IO9 
11.90 9.36 5.27 2.63 6.04 4.09 12.43 2 /1 /2  49.4 57.9 30.1 ,440 3.853 14.1 t 0 8 . 2  -11.5 100.80 1.255 
4-2610 4-easo .ees 05.5 -10.0 -9.2 1.108 99.1 ,290 1.541 311.6 508.9 .95r 1 . 7 3 8 ~  101.3 ,690 0 .5  36.4 198.0 .isfl 
4-2ec0 4-so56.0 . i s 2  103.4 25.9 .e .59r  89.0 ,434 1.175 192.0 516.0 . W ~ A  i .6860 11.1 1.380 1.4 5.1 mi.6  
4-8056.0 4-3210 ,361 313.2 11.0 3.4 I . P Q ~ I  106.7 .294 . 7 1 3  264.5 329.5 .WBA 94 .3  .e49 -.s 21.8  9 3 . 7  . le8 
13.14 o.70  5 . 7 0  3.36 6 . m  4 .01  12.16 w i / z  53.2 73.1 31.8 . ~ i  1.671 111.1 ~09.0 -10.8 1 0 1 . 4 ~  i . e I i  
----- MARS ARRIVAL DATE = 2442060 122 MAR 1076) - - 
4-2150 4-2060 .SI4 4 5 . 1  10.6 -1.9 1.084 105.8 
4-3043.t  4-3150 ,518  291.0 5.4 2.4 1.266 113.6 
14.00 11.55 6.65 2.45 5.06 4.90 
4-2e90 4-3041.t .e21 109.5 e3.o 1.3 m a  101.8 
.e92 52.2 
e221 106.9 
.4r4  291.1 
13.23 10 .90 .  
,272 50.9 
.eir  104.8 
























i . e 5 1 ~  






8 , 5 5 8  
93.9 
9 .385  






lo r .  s 
1 4 . 5  
91.0 




7 6 . 1  
9 r . e  



































1 . 5  
1 . 4  
. I  
t 0 5 . 1  
r . 3  





t 0 8 . 8  
1qo.s  
toe .  e 





3.5 t T 9 . 0  
25.3 89.0 
-11.3 95.10 






- 4 1 4  
, 5 5 7  
i .4e1 
.095 
, 4 3 8  






































1 . 0  
r , a  
-2.0 1.086 104.5 
1 .2  *500 101.8 
I 2.8 1.249 111.0 
' 2.25 5 . 0 1  4.76 






-2 .3  l,.Q89 103.3 
1.1 .509 102.1 
3.2  1.236 110.2 
-2.6 1.092 102.2 
1.0 .595 102.3 
L . 1 6  5.58 4.61 
I - 3 . 2  1.096 101.1 
I .9 ,600 102.4 
3.4 1.219 107.8 
I L.23 1.65 4 . 5 6  
t . 1 6  5 . 5 0  , * . e 1  











. I15  
12.90 
1.272 w . 2  531.0 
1.166 194.7 3 0 3 . 1  
. E 1 3  266.1 501.3 
W l / 2  84 .0  31.7 
i . e e r  302.2 526.4 
i.in 105.5 308.5 
. m e  265.9 501.2 
2/1/2 71.6 31.9 
1.304 301.2 522.0 
1.184 196.L 312.8 
k?/1/2 11 .2  46.1 
. r e 7  z 6 5 . r  513.1 
22.7  141.4 
24.4 94 .9  
4 . 0  2 ~ 1 . r  
-1i.o o r . 3 0  
r 2 . o  i ~ t ~ . s  
4 . 4  t 8 l . t  
2 3 . 5  9 9 . t  
-11.0 O8.OD 
t 2 . 0  168.4 
4 . 6  281.5 
E2.l 101.3  
-11.3 100.20 
L4.1 180 .1  
5 . 2  281 .5  








. e 5 4  6 5 . 4  






lt.09 9 .86  
. t i l  100.5 
. S O 9  312.2 
12.06 9.86 
.ZLO r r . 6  4-2860 
4-3055.9 
4-3200 
! -4 .3  1.101 100.0 
I .8 .e03 I02.4 
I 1.5 1.213 101.1 
I 2.40 5.82 4 . 5 3  
--- 
11.7 -2 .0  
26.0 1.1 
1 . 0  2 . 9  
8 .29  2.30 
11.8  -2.2 
26.0 1 . 0  
0 . 4  3.2 
1.80 P.15 
- MAR8 ARRIVAL DATE : 2442810 ( 1 APR 1 
1.086 104.7 ,516 1.251 e 9 i . s  539.5 .ea 
,593  106.0 .*e6 i . i r 5  198.5 e~9.e .eo 
1.251 111.8 ,391 .637 266.6 491.6 . 5 0  
5.72 5-53 15.41 P/1/2 104.4 28.6 18. 
1.089 103.4 ,504 1.210 296.1 5 3 5 . 0  .88 
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8.6 1.200 109.6 ,539 ,759 $37.3 554.9 .SO2 1.015 62.6 .E29 
5.69 7.09 3.18 12.86 2/1/2 39.8 124.2 L6.6 0343 4.311 l 7 . 2  


























12.76  10.32 
6.0 



















8 . 5  
2 5 . 6  
1 0 . 5  






1 e 3  



















- 5 . 7  






1.078 107.3 .338 1,211 2 6 l . Z  535.4 
- 5 7 8  88.6 ,412 1.131 178.5 301.9 
1.231 110,l .355 .BO5 265.1 503.5 
6.04 3.67 14.14 2/1/2 109.6 33.8 
1.081 106.1 .327 1.228 285.5 530.0 
.503 69.1 .442 1.139 178.9 306.4 
1.222 108.8 .332 .192 264.9 509.4 









1.620A 92.4 ,041 
1.642 72.6 1.369 
1.091A 106.5 .609 
.319 5.461 16.1 
1.63OA 94.6 ,650 
1.642 74.3 1.371 
1.054A 103.3 .875 
.363 4.736 16.3 
- .4 L1.4 1OO.t .¶e3 
.6 25 .1  9 t . 7  ,295 
- . l  21.4 114.4 .I12 
.9 3.0 279.6 , 4 0 7  
. 3  24.3 96.6 .e50 
LO3.1 -15 .0  9 7 . l O  1.356 
.a t . 7  270.7 ,434 
too.3 -15.1 s1.20 1 . 4 ~ 3  







.278 5 8 . 7  
.162 115.8 
.384 11U.6 
11 .94  9.38 
12.31 9.93 
1.085 105.1 .319 1.247 289.8 524.6 .e50 1.645A 96.9 .660 .?I 20.6 l29.L .LOO 
. 587  89.4 .434 1.143 179.2 310.1 ,648A 1.642 75.4 1.372 1.0 3 . 3  t 8 0 . 2  .SO5 
1.215 107.6 .314 .782 264.6 516.0 . I 3 6  1.027A 100.1 e864 e 1  23.5 98.0 ,015 
5 .80  3.49 12.79 t/l/Z 76.0 4 9 . 1  27.2 .405 4.216 16.2 L05.1 -14.6 96.70 1.318 
1.089 104.3 ,314 1.268 294.1 519.3 .610 1.6651 98.9 .660 a 7  19.1 143.0 . t $ l  
.590 89.6 ,429 1.149 179.5 312.8 .656A 1.642 76.3 1.373 1.0 3 ~ 6  260,S - 3 7 1  
1.210 107.2 ,301 . 7 7 5  264.2 523.3 .541 l.OO8A 96.9  .654 - . 1  23.0 95.9 . l e5  
5.64 3.44 12.36 2 / i /2  63.2 61.1 29.3 .437 3.950 15.9 t O I . 6  -13.9 99.60 1.5?90 
1.094 103.4 .311 1.290 298.4 5 1 4 . 1  .888 1.691A 100.7 .67S 
,591 89.7 -427  1.151 179.6 313.8 -659A 1.642 76.6 1.374 
1.207 101.0 ,296 .769 263.5 531.6 ,542  .997A 93.5 ,643 







4 - e s r o  
4-8054 .1  
4-2580 
4-2850 














I 1.4 18.8 155 .5  ,119 
1.0 3.8  L80.6 .SI4 
I - . l  22.6 69 .1  .147 
1101.3 -13.4 99.90 I.068 
I 2.4 19.7 166.3 .13$ 
I 1.0 3 .6  L 8 0 . 5  .371 
I - . l  22.8 77.6 . I 8 8  
4.6  L4.5 176.7 .151 
- 9  3 . 0  L 7 9 . 6  -407 
. 3  L2.3 63.0 .e07 
I L04.6 - 1 4 . 4  96.00 1 ,164  
! ~07.0 -18 .2  s9.m i . m 4  
.289 6 5 . 9  
. l 6 3  116.2 





l L . 5 5  9 .37  
1.100 102.6 .311 1.314 302.8 508.9 
.590 89.6 ,429 1.149 179.5 312.8 
1.204 107.3 .301 .785 262.0 S41.1 
6.20 3.44 12.16 2/1/2 44.2 98.0 
1.106 101.6 .313 1.340 307.2 503.9 
,183 89.1 .442 1.139 178.9 306.4 
1.201 109.1 .329 .760 258 .5  5 S 3 . 1  
6.58 3.S6 12.68 ell/$! 40.1 121.3 
.SO5 1.723A 102.4 .69C 
. 6 5 6 A  1.642 76.3 1.375 
. 5 3 S  ,995 69 .5  .e39 
3 0 . 3  .437 3.823 1 5 . 1  
.921 1 .7591  103.9 .701 
.635A 1.642 74.3 1 .371  
,510  1.011 13.7 .a31 
27.5 .363 4.204 l 5 . S  
-- MARS ARRIVAL DATE = 2442830 (21 FEB 1976) 
4-0530 4-2830 
4-2860 4-3047.9 
4-8047.9 4 -3170  
-. 34 
. I 7  
.4s 









8 . 7  
B.4 
6 . 8 2  
9 . 9  
2 6 . 0  
10.2 










26 .0  
10.6 
3 . 7 0  




e 5 . 9  
- 1 . 7  1.076 107.6 ,543 1-21). 280.4 539.2 
1 . 2  , 5 7 6  9 1 . 7  .454 1.134 182.1  302.0 
3 . 1  1 .233  110.1 ,356 ,807 265.4 502,S 
2.73 6.14 3 . 7 7  14.20 2/1/2 110.2 33.2 
,796 1.627A 90.4 .636 - . 4  2 1 . 7  97.2 
.520 1.095A 106.7 ,891 .1 t 4 . 9  93 .4  
20 .9  . 3 1 7  1.108 1 5 . 5  LOl.2 -14 .3  0 8 . 3 0  












. 3  10 











. e s s  




4 - 2 5 4 0  4-2830 
4-0880 4-5080 .5  
4 -8050 .8  4-5180 
.323 37.5 
, 1 7 4  114.5 
, 4 0 1  304.1 
l L . 0 6  10.49 
-1.8 1 . 0 8 1  i06.s .329 1 .227  284 .9  5 3 4 . 0  .e23 1 . 6 3 1 ~  02.9 .a44 - . i  22.0 110.3 
1.1 - 5 8 2  9 2 . 1  ,444 1.143 182 .6  306.6 .631A 1.6490 94.3 1.372 1 , l  3 . 4  L 8 0 . 4  
3 . 3  1.223 106.8 , 1 3 3  .791 265.2 506.8 , 5 3 0  1 . 0 5 7 A  103.6 . 677  r t  24.1 97.4 
t.47 5.88 3 .67  13.42 2/1/2 98.1 39 .6  24.3 .36L 4.759 15.7 LO3.6 -14.L 91.10 
4 - Z l 5 0  4 -2830  
4-2660 4-3012.6 
4-8052 .9  4-3190 
4-eae.o 4-20~0 
4-2060 4 - 3 0 5 4 . 1  
4-3054.1 4-3200 
,304 44.6 
, 1 7 1  113.0 
12.39 10.06 
. 3 n 5  1 0 7 . 5  
,286 51.6 
,169 112.0 
, 9 7 0  310.1 
12.03 9 . 7 1  
.168 111.1 
- 3 1 3  311.6 
11.83 9 .44  
.2r4 s8.e 
-2.2 1.088 104.2 ,312 1.263 293.7 323.6 ,669 1.657A 97.2 .66L .I LO.¶ 1 3 9 . 5  
1.0 ,589  92 .1  ,431 1.154 183.3 513.0 . 6 5 7 A  1.6100 76.3 1.374 1.1 4.1 L81.2 
3 . 4  1.211 107 .1  ,301 .I76 264.6 522.6 . 5 4 2  1.OlOA 97.2 .656 - . l  L2.7 97.E 
2.32 S.74 3.S6 12.40 2 /1 /2  71.4 $9.9  29.4 , 4 3 6  3.943 15 .2  L 0 7 . 3  -13.1 99.9D 
.669 1 . 6 7 1 A  99.0 .671 l . L  19.6 lSC.9 
.66lA 1.6500 76.7 1.375 1.L 4.3 261.3 
30.7 - 4 5 6  3.777 14.6 C06.1 -12.5 100,10 
.543  . s $ ~ A  93.0 ,047 - , e  ce.4 90.6 
4-2570 4-2630 
4-0860 4-3054 .6  
4-3054.6 4-3210 
-2 .6  1.092 103.3 
1.0 ,190 92 .6  
3.4 1.207 106.6 
2 .39  5 . 8 1  3.14 
.307 1.263 298.2 5 1 6 . 5  
, .428 1.256 183.5 314 .3  
.e95 .I71 263.9 530.6 
12.15 2/1/2 59.4 75.7 
,305 1.304 302.7 513.4 
,430 l . i S 4  183.4 313.5 
,299 .766 262,s 540.2 





- 3 . 3  1.097 102.4 
1.0 .590 92.5 
3.4 1.204 107.1 
2.55 1.97 3.85 
,907 1.702A 100.6 .681 1 . 1  19.7 164.6 
.656A 1.6500 7 6 . 5  1.375 1.1 4 . 1  28l.L 
30.6 .444 3.964 1 4 , s  t O 7 . 9  -12.L 99.60 
.s30 .99s e.9.e . o m  - .E 22.3 79.9 
-4.7 1.102 101.5 .SO4 1 . 3 2 1  307.3 5 0 8 . 5  . S t 3  1 . 1 3 t A  102.1 ,690 3.6 t2.5 175 .3  
P.83 6.24 3.64 12.56 L / l / P  4 4 . 0  116.8 26.C .379 4.106 14.8 LO8.O -18.0 S6.90 
1.1 ,584 92.2 .440 1.145 182.8 306.1 .641A 1.6100 74.6 1.115 1.1 3.6 200.0 
3.4 1.202 108.6 .323 .I62 259.3 5 5 1 . 7  .a16 1.008 8 4 . 5  683L e l  2 L . E  65.6 
-- MAR3 ARRIVAL DATE e t442640  i 2 MAR 1971) 
4 - C I 4 0  4-2640 . s t 7  31.9 8 . 8  -1.6 1.081 108.6 ,333 1.227 284.2 137.8 ,610 1.6351 91.1 
4-t670 4-3051.0 ,183 110.4 26.1 1.1 .583 9S.2 ,446 1.149 186.8 309.0 .637A 1.6020 74.3 1. 
4-3051.0 4-3180 . A 0 8  304.8 9 . 4  3 . 3  1.224 106.6 .3SS .79# 265.5 SO6.2 .S30 1 . 0 6 O A  !03.8 
1 8 - 3 1  10.76 6.91 L.B3 3 . 9 5  3.67 13.46 L / l / L  105.9 39.0 94.3 -361 4.746 i 
4 - t S 5 0  4-2640 .SO6 44.6 10.1 -1.9 1.084 105.4 ,320 1.243 288.0 532.8 .845 1.6411 93.4 . 
4-2690 4-3053.1 . I 8 0  106.9 26.1 1.0 .Sa6 93.4 .436 1.116 167.1 310.6 .650A 1.6630 7 5 . 5  1. 
4-3053.1 4-8190 .386 308.2 10.3 3.4 1.219 107.8 ,314 ,781 265.) 114.7 . I38 1.OSlA LOO.0 
12.64 10.32 6.30 2.14 5.76 3.01 19.65 L / l / L  93 .3  47.4 t9.3 -404 4.1140 i 
' .E  106.9 
.8 261.0 
- 6  96.1 
1.5 07.90 












e 1 1 7  
,408 
,857 
1 ,354  
e106 
~ 3 6 6  
,210 
1.110 
4-tS.0 *-LO40 .266 51.8 10.7 - L e i  1.087 104.3 .311 1.200 L93.3 927.6 ,866 1.65lA 95.4 .E56 .6 21.9 133.3 
4-2970 4-3084.7 ,196 107.8 t6.O .9 . S O 1  9S.6 .433 1.161 167.4 313.6 .656A 1.6840 76.4 1.376 1.t 4 .8  t81.6 
4 - S O W . ?  4-8tOO .a10 810.0 10.6 3.4 Il.2lL 107.1 .301 .777 L64.6 B2L.O .543 L.DIIA 97 .4  ,811 -.t tt.4 96.8 






197¶ INBOUND SWINGBY I A V S  
e 16 
i e i o  
MI38ION DURATION 1 6 4 0  
M A R S  ARRIVAL DATE X L41 
~ - - -. 
LAUNCH A R R I V E  EPEE01 R A l  --OECLl 
O E P A R T  8WNCQY IPEEOI R A 3  OECL3 
IWNCBV RETURN ICEEOS R A S  OECL5 
- - - .- - __ PROP AERO-OVL_- 
4 - 2 5 7 0  4 - 2 8 4 0  , 2 7 2  5 8 . 7  10 .4  
4 - e O 7 0  4 - 3 0 5 5 . 5  .1?8 107.2 26.0 
4 - 3 0 5 5 . 5  4-3110 ,362 312.4 10.9 
11.89 9.62 5 . 0 6  
-1  1- 
.!?A - 
I 3  













~ - ~ ' ~ e o  d-eedo ,258 61.5 8 . 8  
4-2870 4-3051.1 .176 107.5 26.0 
4-3055.1 4-3220 .368 312.5 10 .7  
11 .76  9.38 5 . 6 2  
1.100 101.5 .298 1.317 307.4 513.1 .Be5 1.7OBA 
. S O 6  95.4 $ 4 4 0  1,154 186.9 309.7 ,646A 1.6630 
1.203 108.3 .318 .763 260.0 550.1 ,521 1.006 
-- MARS ARRIVAL DATE : 2442810 (12 MAR lp76I - 
5.98 3.83 12.48 21112 48 .7  ii8.r ee.9 . 3 ~ i  
4-2590 4-2840 a249 72.2 4.6 
4-P.870 4-3052.5 ,181 109.3 26.1 
4-no5o.s 4-3230 .SOP 309.8 i0 .0  
11.85 9.28 5.46 
I __-- 
4-2550  4-2850 -310 45.1 10.3 
4-2860 4-3053.0 -194 104.9 26.1 
4-SO53.0 4-3190 -386 308.9 10.3 
13.06 10.69 6 - 5 0  
4-2080 4-S015 .L  ,193 103.9 26.0 
4-SO55.L 4-3200 ,370 311.6 10.9 
4 - e w o  4-eeso .289 52.0 11.0 
re.10 i o .m o.ir 
4-2850 




































r i  -8 
9.6 
25.9 















4 - W ~ ¶ 5 . 6  
4-2170 
4 - C O 9 0  
4 -3056 .5  
4-2580 
4-2890 
4- 3056 .1  
4-2690 
4-2860 





















1 0 . 7 5  
58.9 
100.1 
313 .9  
10.36 
61 . 4  
100.1 
314.2 
3 i 2 . e  
i o .or  












-&?.a 1.086 104 .5  
.8 ,805 102.4 
3.5 1.213 101.1 

































so2 * e 
198.9 
283.8 















* 5 4 5  
30.8 
.66IA 








1.7170 70 .7  
1.013A 97.8 
,441 3.760 
, 647  .6 23.4 127 .0  
1.384 1.4 5 . 2  281.5 
.e59 - . a  e i . 9  100.2 
13.6 LOO.3 -10.7 101.40 
-2 .3  1.089 101.3 
. O  ,605 102.4 
3.4 i.zm io6.r 
2.10 1.98 4 . 5 1  
1.65TA 93.9 .e14 1.0 L2.7 141.4 
1 ,7170  7 7 . 3  1.384 1 .4  5 .4  C61.5 
1.OOOA 94.5 .810 - .4  91.8 94.6 
,463 3 .576  13.2 LO9.1 -10.0 102.10 
-2.8 1.092 102.2 
2.18 5.58 4 . 5 2  
.e  .6m ioz.5 
3.4 i.zm io6.a 
.e61 1 . 5  22.0 1 5 5 . 5  
1.384 1 . 4  5 . 4  L81.5 
,845 -.s L l . 6  6 4 . 9  
IC.? ro9.1 - 9 . 5  101.80 
1 . 0  
2 5 . 9  
10.0 
5 . 3 0  
._ - .- MAR3 ARRIVAL DATE * 2442870 ( 1 APR 19781 -- - 
i i , r  
2 5 . T  
10.9 
6 . 2 9  
- 2 . 2  1.089 i 0 3 . 4  ,304 
-.I ,617 106.1 , 4 4 9  
3.4 1.209 106.7 .e93 
2.15 5.18 5.09 12.17 
- 2 . 4  1.092 102.2 .294 
- . I  ,617 m 6 . i  ,449 
3 . 3  1.206 1 0 6 . 7  .293 
2.10 5.53 5.09 12.09 
1.27Q 296.7 535.0 
I 1 .217  2 0 2 . 1  318.0 
I . I 7 4  261 .0  528.4 
2lll2 92.3 71.1 
1.285 301.8 530.5 
1 1.217 2 0 2 . 1  318.7 
I .ire 263.3 131.4 
I 2/1/2 7 9 . 0  90.1 
, 8 0 5  
. 6 7 l A  
a 5 4 8  
33 .7  
.go7 
,671A 
. 5 4 4  
3 4 . 1  
1.656A 92.2 ,650 .9 
1.7630 77.5 1.390 1.5 
. 4 6 $  3 .468  12.7 LDO.9 
1,663A 93.9 . 8 5 7  1.4 
~ . O O ~ A  9 4 . 1  . e s t  - . 4  
i.re30 7 1 . 5  1.390 1 . 5  
.996A 91.1  ,644 - . 4  









4-L'110 4 - 9 6 7 0  -273  59.1 
4-2900 4 - 3 0 1 7 . 0  . e 3 4  9 7 . 4  
4 - 3 O l r . O  4-3210 . S O 0  5 1 4 . 5  
13.13 10.91 
4 - 2 5 0 0  4 -2870  . 2 5 4  6 5 . l  
4 - P B O O  4-3056.8 ,235  9 7 . 4  
4 - 3 0 5 6 . B  4-3220 .360 314.9 
4-2590 4-2670 . 2 3 7  71.6 
4-2900 4-3055.1 .238 98.4 
4 - 3 0 5 5 . 1  4-3230 . 379  313.1 
12.51 10.38 
4-2900 4-1047.0 . e 4 4  103.5 
lL .61  10.37 
ie.74 10.04 
4-2e.00 4-2870 .223 r 7 . e  
4-304r.o 4-3240 . 4 r 5  304.1 
4 - 2 5 T O  4-2660 .e76 59.4 
4-2910 4-3051.5 .e64 95.4 
4-3097.6 4 - 3 L l O  .359 315.1 
13.98 11.76 
4-2580 4-2680 ,255 65.6 
1-8057.5 4 - 3 L L 0  ,359 315.6 
13.48 11.19 
4 - e ~ i o  4-30~7.8 .e04 95.4 
0 .9  
2 5 . 7  
10.1 
5.26 
-2.9 1.095 101.1 .287 1.299 307 .0  526.2 .e26 1,673A 95.4 ,664 2 . 1  L P . 7  105.0 .093 
.6 .613 106.1 .4$4 1.210 201.5 315.2 , M O A  1.7600 78.4 1.389 1.5  5.3 1 6 0 . 9  -379  
3 . 3  1.204 107.7 ,108 .766 261.1 547.9 .530 1.002 86.5 ,836 -.L L l . l  r 3 . S  a 1 6 1  
L.13 5 . 5 8  5.19 12.32 9/l/L 68.5 112.0 32.2 .418 3.6OL 11.0 LO8.t -8.6 100.80 1.061 
-3.7 1.099 99.9 .282 1.314 312.4 52 
1.1 ,593 106.0 ,486 1 . 1 7 1  198.6 29 
5 . 0  1.201 112.4 .a63 . I 1 9  P13 .8  511 
L.24 5.88 1.33  13.09 w i / e  50.8 i a  - WARS ARRIVAL DATE a L442080 
- L . l  1.089 103.6 .308 1.270 296.1 53 
-.I .631 110.0 .461 1.253 207.9 32 
3.4 1.210 106.6 .PO2 . 7 7 1  265.2 1P 
















, 4 1 1  
.9TO 
.mi 












C3.9 147 .L  
0 .0  L79.1 
c1.1 87 .0  










1975 INBOUND S W I N G B I  
-- MARS AR 
4-2800 4-3048.0 -184 129.8 25.6 2.0 .a11 77.6 . 
4-3048.0 4-3220 .402 300.5 10.2 3.6 1.198 108.8 
13.98 10.81 6.91 3.15 6.56 3.90 l h  
MARS ARRIVA 
4-2510 4-2780 ,358 14.3 2.1 -1.3 1.073 108.5 . 
4-2810 4-3048.6 .174 128.4 25.5 1.6 .609 79.9 . 
4-3040.6 4-3190 381 302 2 9.9 3.3 1.211 107.9 
-- 
i i . 0 5  i 1 . i ~  7.53 2.87 6.28 3.66 ii 
19.4 302.7 a128 
.6 P75.3 -374 
4-2540 4-2700 .522 36.3 8 . 4  -1.7 1.087 106.2 .333 1,247 287.2 112.7 .831 1.663A 102.2 -884 - a 1  18.0 130.2 -138 
4-2010 4-3046.0 .175 128.7 25.4 1.8 ,608 79.7 .437 1.144 166.2 309.0 .644A 1.644 75.1 1.373 .2 a7 274.7 ,392 
4-3048.0 4-3220 .592 303.1 10.2 3.1 1.200 108.5 ,317 .7S8 259.1 $46.9 .518 .999 68.8 ,832 .I 23.5 84.8 ,188 
13.36 10.50 6,61 2.87 6.29 3.89 12.38 2/1/2 55.4 109.5 29.8 ,392 3.885 19.6 L00.7 -18.7 96.7D 1.130 
MARS A R R I V A L  OATE : 2442790 (12 JAN 1976) - .  
4-2520 4-2790 .345 21.9 4.6 -1.4 1.076 107.7 .340 1.196 279.0 128.8 .789 1.602A 95.6 . 6 5 t  - .8  19.9 98.1 el27 
4-2820 4-3050.9 .166 126.2 25.5 1.5 .604 82.2 .430 1 .148  169.3 312.1 .654A 1.639 78.1 1.373 . P  1.7 276.9 ~ 3 7 3  
4-30¶0.9 4-3200 .373 305.8 10.5  3.4 1.207 107.3 ,303 .770 263.0 526.1 .I37 l.OO3A 9S.D .850 -2 24.3 90.4 ,181 
13,46 10.76 7.27 2.70 6.12 3.49 12.32 2/1/2 90.5 66.1 30.0 .432 3.865 18.2 203.2 -17.0 08.80 1.237 
4-2130 4-2790 .331 29.2 6.7 -1.6 1.080 108.8 ,333 1.217 283.0 123.0 .812 1.821A 98.1 ,662 -.I 19.7 112.9 -123 
4-305l.C 4-3210 .570 306.7 10.6 3.4 1.204 107.2 .300 .765 262.1 134.8 *535 e994A 92.2 .a42 . I  2 4 . 0  81.9 a 1 0 8  
13.08 10.46 6.96 2.63 6.04 3.48 12.16 2/1/2 76.6 84.0 30.8 ,438 3.765 18.0 203.6 -18.8 98.80 1.211 
4-2540 4-2790 .319 38 .5  8.4 -1.8 1.085 106.0 ,329 1.240 286.9 517.2 .832 1.648A 100*4 -674 - a 1  18.6 127.0 ,125 
4-2820 4-3049.7 .I68 126.7 25.4 1.6 $602 82.0 ,434 1.144 169.2 310.1 .648A 1.640 75.5 1.372 * 5  1 - 6  276.6 -385 
4-3049,7 4-3220 , 3 8 5  305.3 10.3 3.5 1,201 107.9 .311 ,760 260.0 5 4 5 . 1  ,524 -997 87.7 ,834 23.4 68.7 mi79 
1-2820 4-105i.e . im 126.1 25.5 1 . 5  .eo4 82.2 .a29 i.i47 169.3 3 1 2 , s    SA 1.639 76.2 1.373 .I 1 . 1  277.0 -370 
12.96 10.39 6.75 2.67 6.09 3.14 12.30 2/1/2 63.4 106.0 29.9 .407 3.874 18.2 tOL.7 -17.1 07.40 1.169 













































4.6 -1.5 1.075 107.9 ,143 1.195 
25.5 1.4 ,598 84.5 .429 1.146 
10.5 3.4 1.208 107.3 A02 ,771 
7.35 2.74 6.15 3.41 12.34 2/1/2 
6.7’ -1.6 1.079 106.9 ,353 1.213 
25.5 1.4 .598 84.5 ,427 l.lh7 
10.7 3.4 1.205 107.1 .298 ,766 
7.00 t.57 5.99 3.40 12.15 2/1/2 
8.4 -1.8 1.083 106.0 .327 1.234 
25.5 1.4 .597 84.3 .431 1.144 
10.4 3.4 1.202 107.1 .307 ,762 
6.72 L.54 5,98 3.44 12.24 2/1/2 
9.4 -2.0 i.ooa 105.2 .a23 1.257 
24.8 1 . 5  .sa8 8 3 . 4  .454 1.128 
9.7 3.7 1.199 110.6 -353 .756 











7 2 . 0  
290. 5 
1 171.9 

























. I 3 8  
30.6 
,831 
, 8 5 1 A  
.528 
30.0 
, 851  
. 6 l T A  
,489 
L5.9 
1.604A 93.6 .e44 -.I 
1.637 76.1 1.373 .7 
1.004A 98.3 ,851 e l  
.434 3.908 17.3 204.5 
1.617A 98.2 ,654 -.I 
1.637 76.4 1.373 a7 
.995A 92.7 .E13 .O 
.444 3.788 17.0 205.1 
1.637A 98.5  .665 - . l  
1.637 75.8 1.372 . I  
.996 8 8 . 4  .E36 . 2  
,419 3.864 17.0 L04.4 
1.664A 100.6 a676 .3 
1.840 72.8 1.369 - 6  
1.023 80.9 .e26 .8  
,314 4.466 16.9 LOO.2 
20.2 94.0 
2.4 278.3 
23.8 9 2 . 5  
- 1 5 . 9  99.00 
20.4 106.4 
2 .5  278.4 
23.6 84.6  
























---- ..- . -- - M A R 8  ARRIVAL DATE :: 2442010 ( 1 FED 1978) --_I_ 
4-Cl20 4-2810 . a 5 5  22.7 4 . 6  -1.8 1.075 108.2 ,348 1.194 277.6 536.9 ,779 1.bWA 91.7 ,638 -.7 t 0 . 5  90.5 ,133 
4-2840 1-3092.7 .161 120.1 25.6 1 . 2  ,593 68 .9  ,429 1.146 175.9 312.4 . 6 S 5 A  1.638 76.2 1.373 . 9  3.1 279.5 ,371 
4-305L.1 4-3POO , 3 7 1  308.2 10.0  3.4 1,209 107.2 .302 .773 263.9 524.2 . 5 4 0  1.006A 96.6 .E53 - 0  23.4 94.3 ,184 
13.69 10.88 7.47 L.83 6.24 3.39 12.36 2/1/2 107.1 42.6 t9.4 ,436 3 .931  16.5 tO5.6 -14.9 99.3D 1.280 
4-)530 4-2810 e335 2 9 . 8  6.7 -1.7 1.018 107.0 ,335 1.212 281.9 531.4 , 806  1,617h 94.3 .617 - a 4  21.0 104 .0  *le0 
4-2840 4-3053.C ~ 1 6 0  119.6 25.7 1.2 .594 87.0 .427 1.148 176.0 313.3 .658A 1.636 78.5 1 . 3 1 3  3 . L  L I O . 8  e 3 6 8  
4 - 8 0 5 3 . 1  4-3LlO ,366 309.4 10.7 3.4 1.206 107.0 ,297 ,768 263.1 5 3 2 . 5  , 5 4 0  ,996A 93.1 .e45 - S O  23.2 8 r . O  .18? 
13-01 10.43 7.06 2-56 5.99 3.36 12.15 2/1/2 94.5 79.3 30.5 .449 3.799 16.2 tO6.3 -14.4 99.50 1.258 
4-2540 4-2810 -318 36.9 6.4 - 1 . 8  1.082 106.0 , 326  1.231 286.0 525.9 .830 1.632A 96.6 ,6S7 - a 1  C0.0 118.8 .It4 
4-2840 4-3U52.4 a162 120.3 25 .6  1.2 .593 86 .9  ,430 1 .146  1 1 5 . 9  311.8 ,653A 1,658 76.0 1-31) *8 3 . 0  C f 9 . S  - 3 r d  
lL.59 10.11 6.72 2.41 5.88 3.41 12.19 L / l / 2  80.8 100.3 30.1 ,429 3.846 16.0 LOI.6 -14.4 98.60 l*Ctt 
4-ao’~e.a 4-3220 ,314 308.9 10.5  3.4 1.203 107.4 .303 ,764 261.5 542.3 -532 ,990 09 .0  , 8 3 1  .o r2.o 75.1 .171 
4-2550 4-2610 -304 44.2 9.6 - 2 . 0  1.086 105.1 .320 1.251 290.2 520.4 .E51 1.652A 98.8 ,667 .3 19.6 133.3 ,114 
4-2840 4-3040.0 ~ 1 7 0  122.9 25.3 1.4 ,185 86.2 ,448 1.133 175.3 304.3 .6281 1.639 73.6 1.370 - 6  2.4 L r 8 . 1  - 4 1 9  
4-8018.0 4-3230 ,419 304.1 0 . 7  3.6 1.200 100.6 .339 ,759 251.3 514.3 .SO2 1.015 4L.6 .E29 . 5  L2.4  ¶9.7 mC19 
12.51 10.03 6 . 4 5  L.47 5.89 3.58 lL.86 2/1/2 61.4 124.0 26.8 .343 4.311 17.0 LOC.8 -16.0 94.80 1.135 
MAR8 A R R I V A L  DATE E 2442820 (11 FEB 1918) ---------- - - - -- - 
4-2IZO 4-2820 -362 23.1 4.7 -1.6 1.078 108.6 ,354 1.195 276.7 540.7 ,772 1.618 69.6 .632 -a7 LO.7 86.0 ,140 
4-2850 4-3053.4 ,183 116.2 L5.8 1.1 .590 89.6 ,429 1.149 179.5 312.6 ,6561 1.642 76.3 1.373 1.0 3.6 200.5 a371 
4-3013.4 4-3200 a371 309.2 10.7 3.4 1.210 107.0 .SO1 .175 264.2 523.3 ,541 1.008A 96.9 a654 - . I  L3.0 9 5 . P  
14.02 11.06 7.62 L.96 6.31  3.44 lL.38 L/l/2 114 .L  61.1 29.3 .431 3.910 L I a D  LO6.6 -13.9 99.80 1.290 
4-LS30 4-2820 ,339 30.1 6.6 -1.7 1.018 107.3 ,338 1.211 281.2 535.4 .BO2 1.62OA 92.4 ,611 -.4 21.4 1OO.L el23 
4-2650 4-3054.1 ,162 115.6 25.6 1.1 .591 89.7 ,427 1 ,151  179.6 313.8 ,659). 1.642 16.6 1.374 1.0 3.8 28O.O e364 
4-3054.1 4-8210 .364 310.6 10.8 3.4 1.207 106.9 .e96 ,769 263.5 531.6 ,512 .997A 93.5 .646 -.1 2P.6 69.1 .le7 
13.19 10.56 7.14 C.63 6.04 3.42 12.15 Wl/2 102.6 77.4 30.5 .453 8.797 15.4 C07.3 -13.4 99.90 1.286 
4-0540 4-mzo .320 31.2 0 . 3  -1.8 1.081 106.1 .327 i.22~ ~ J . S  s30.0 ,627 i.630~ 94.6 .*so - . I  ti.* 111.4 . l i e  
ie.64 io.eo 0.70 c.44 5.81 3.44 i e . ~  z / i / z  89.7 98.0 30.3 .431 3.813 11.2 Lo1.o - 1 3 . ~  OO.LO i.234 
180 ,407 301.4 0.8 3,s i.toi 100.1 ,329 ,760 ~ 5 0 . 5  sw.; . s i0  i . o i i  83.7 .as1 .3 cr.3 63.0 .LO? 
4-1650 4-3013.4 ,163 116.2 25.8 1.1 ,590 89.8 ,429 1.149 179.5 312.6 .656A 1.642 76.3 1.313 t .0  3.6 180.5 -371 
4-3018.4 4-3220 ,371 310.3 10.5 3.4 1.204 107.3 .301 .765 262.0 141.1 .535 -995 69.1 .639 - . I  L2.8 77.6 -108 
020 ,303 44.3 9.7 -2.0 1.081 105.1 ,319 1.247 289.8 524.6 . O S 0  1,645A 96.9 -660 e 3  L0.6 lL9.C 109 
049.9 -169 118.1 25.7 1 . P  .!I83 89.1 .442 1.139 176.9 306.4 .635A 1.641 14.3 1.811 - 9  3.0 L79.6 1407 * 
lt.56 10.00 8.44 L.38 1.80 3.56 lL.68 L / l / L  76.0 lLl.3 t7.5 .368 4.104 15.9 L04.6 -14.4 96.00 1.164 -- MAR8 ARRlVAL DATE 8 C44L83O (Cl FED 1918) 
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MI88IQN DURATION 8 400 D A Y 3  e1OPOVER TIME * 30 D A Y 3  1978 OUTBOUND SWINGBY 
UAR3 ARRIVAL DATE Z e443400 
1P NOV 1977 
LAUNCH O W N G s r E O ~ R A l - ~ E C L i - ' i ~ l - V  'PSI 1-ECCEN 3HA THETI THE12 PERlH APHEL- PSI  2 -V 2 I 2 OECLe RAP. WEE02 
OWNcQy ARRIVE OPEEDS R A 3  OECL3 I 3 V 3 PSI  3 ECCEN SMA THETI THE14 PERlH APHEL PSI  4 V 4 I 4 OECL4 RA4 WEE04 
DEPART RETURN OPEC05 R A 5  OECLS I 5 V 5 PS I  5 ECCEN SMA THE15 THETI PERlH APHEL P S I  6 V e I 3 OECLI RAI EPEE00 
PROP AERO OVL OVA EVA O Y O  -VR.-LYPE SUN *-SUN RLA!PA------A -RAP -0ECLP ETA ?ERIC 
- M A R S  ARRIVAL DATE I 2 4 4 3 4 6 0  (12 NOV 1977) - ._ 
4-3190 4-3309.6 .193 23.4 -36.0 - 8 . 0  .938 96.2 .1TO .873 213.4 374.0 ,725 1.0210 92.0  1.266 9.6 66.9 C37.1 -231 
4-3490 4-3670 .a40 19.7 13.7 2.3 ,766 110.9 .362 1.509 240.0 396.3 .963 2.0550 99.4 1.144 -3.7 - 3 8 . 0  303.3 .E40 
4-3309.0 4-34eo .mi eo1.s 4.5 .I 1.398 89.2 i . 2 5 8  2.8 145.8 . r m o  1 . 7 8 ~ ~  110.7 ,694 1.3 1e.i i4e.o .POP 
ir.21 12.45 4.60 4.11) 8.17 7.83 1 3 . i ~  37.9 41.3 64.1 1.131 1 . ~ 7 0  79.8 95.5 i i . 9  95 .60  -904 
4-3100 4-3304.: ,171 25.7 -38.6 -7.5 ,934 94.3 !tag 865 204.0 366.1 . m e  1.0020 90.0 i.ze.2 9.e 69.9 245.3 .zed 
i r . 8 1  13.72: 4.30 4.09 7.49 9.42 13.44 i / i / i  46.0 44.3 67.0  i . i s - 5  1.013 02.4 90.5 5 1 . 5  ioi.60 .sn 
4-5190 ~-JSOP.I .i89 22.2 -35.0 - 7 . 6  .939 96.3 .ire .e74 213.7 373.1 .7z5 1.0220 61 .9  1.260 9.3 66.0 937.7 .224 
4-3sos.i 4-5470 .e24 260.8 3.4 . 5  1.391 89.2 .408 1.230 2.7  149.3 ,7280 1 . n ~ ~  107.0 ,674 1.5 1s.e 144.2 .toe 
4-3800 4-3610 .378 22.4 13.6 1.9 ,187 113.9 .405 1.605 ~ 4 5 . 6  397.3 .s5e 2.25~0 100.1 i .mi  - 3 . 3  -55 .0  s01.8 .e65 
i ~ . m  13.42 4.54 4 .17  7.56 8.88 13.60 i / w i  44.9 39.3 64.1 i.202 1.ees 79.9 91.2 53.0 m . e o  1.044 
4-3304.1 4-3410 .E24 266.2 4.3 .I 1.390 91.3 :407 11226 3 5 5 . 5  510.0 ,727 1.724A 107.4 .672 5.3 19.5 1 4 2 . 9  -193 
4-3SOO 4-3660 .398 21.4 11.3 1.0 .804 115.0 .424 1.680 250.0 392.1 .968 2.3920 99.4 1.174 -2.6 -33.1 296.5 e 2 5 5  
-- HIR8  ARRIVAL DATE = E443490 (12 OEC 1977) 
30 
OTOPOVER TIME z 30 DAY3 1978 OUTBOUND 3WINGBI .- ..". .-. . -- -- ____ ._ 
LAUNCH 8WNWY 8PEEOI RA1 DECLl I 1 V 1 P3I'<yCiEN--3MA -THETI THE12 PERIH -APHEL -PSI 2--V 2 I L DECLZ RAL 3CEEOL 
8WNGBY ARRIVE 8PEE03 RA3 OECL3 I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPEED4 
DEPART RETURN 3PEEO5 R A 5  DECL5 I 5 V 5 PSI 5 ECCEN SMA THE15 THETI PERlH APHEL PSI 6 V 6 I 6 OECL6 R A 6  3PEED6 
PROP AERO OVL O V A  EVA O V O  EVR TYPE 3UN A 3UN R KAPPA - A -  -E---I-NC R A P  -PECLP. ETA CERIC 
---__-.-__-I__. . __ 
__ MARS ARRIVAL DATE = 2443460 (12 NOV 197.7) - - 
4-3190  4-1309.6 6191 2 3 . 4  - 3 6 . 0  -3 .0  ,938 9 6 . 2  .170 ,873 213.4 374 .0  . I 2 5  1.0210 92.0 1.266 9.6 6 6 . 9  L37.1 *E31 
4-3309.0 4-3460 ~ 2 3 1  261.3 4 . 5  . I  1.398 8 9 . 2  ,421 1.258 2 . 8  143.8 . I 2 8 0  1.7861 110.7 -694 1 .3  18.1 146.0  *E22 
*-1490 4-3710 -281  3 6 . 7  -3 .0  - 6 . 8  ,713 105.8 .326 1.348 220.6 415.2 .SO9 1.7880 102.7 1.108 5.9 6.1 319.9 * P a r  
15.64 10 .86  4 . 6 0  4 . 7 8  8 . 1 7  6 . 2 6  13.99 1 /1 /2  37.9 30.0 6 4 . 7  1.131 1 . 6 7 0  79.6 9 5 . 5  91.9 95.60 -984  
4-3200 4-3315.6 .222 23.8 -32 .8  - 8 . 7  .943 9 8 . 2  . le6 ,884 222.1 382.1 .720 1.0480 93.4 1.272 9.8 62.8 L32.9 * e 4 4  
4 -3315 .6  4-3460 .e44 2 5 4 . 5  3 . 5  .6 1.398 8 6 . 4  .426 1 .259  1 2 . 0  143 .5  .W30 1.796A 111.1  e 6 9 5  1 . 5  18.3 146.6 .LO6 
4-3400 4-3720 .254  3 7 . 4  2 . 5  - 4 . 4  .IO1 104.2 .322 1.317 215.4  419 .5  .694 1 .7410  103.4  1.101 3.6 - . 3  322.1 -288 
15.11 10.62  5.03 4.89 8.28 5.19 13 .93  1/1/2 31.4 22.3 61.2 1.012 1.966 78.8 91.2 54.L 81.3L 
MAR3 ARRIVAL DATE I 2443470 (22 NOV 1977) ---____---^-- - -- - 
1-3190 4-3309.1 -189 22.2 - 3 5 . 0  -7 .6  .939 9 6 . 3  . I 7 0  .e74 213.7 3 7 3 . 5  .725 1.0220 9 1 . 9  1.266 9.3 66.0 237 .7  .e24 
4-3309.1 4-3470 e224 260.8  3 . 4  .I 1.391 8 9 . 2  ,408 1.230 2 . 7  149 .3  .7280 1.732A 101.8 .674 1 . 5  1 9 . 6  144.L -196 
4-3500 4-3110 ,321 4 1 . 1  -6.6 -10.0 .T22 108.5 ,351 1.380 225.9 415.8 .BOO 1.8760 103.8 1.118 9 .2  13.9 308.7 a381 
18.05 11.88 4.54 4 . 1 7  7.56 7.34 14.82 1 /1 /2  44 .9  35.9 64.7  1.202 1 . 6 6 9  79.9 95.2 5 3 . 0  95-0D 1.044 
4-3200 4-3315.0 -218 22 .5  -31 .7  -8.2 ,944 9 8 . 3  186 .E85 222.5 381.5 .720 1.0490 9 3 . 3  1 .272  9 . 4  6 1 . 5  233.4 ,236 
*-3815*0 4-3470 ~ 2 3 6  254 .1  2 .6  - 4  1.391 8 6 . 6  .412 1.230 1 1 . 0  1 4 9 . 0  .7240 1.737A 108 .1  -874  1.6 19.8 144.9 * L O O  
4-3300 4-3720 .e83 3 9 . 1  2 . 0  - 5 . 4  . t o 8  106.8 ,344 1.349 220.5 419.9  .E86 1.8130 l 0 4 . C  1 .109  4 .7  2 .4  320.6 -506 
1 5 . 1 5  1 1 ~ 2 9  4.96 4.25 7.65 6.33  14.34 1/1 /2  44 .4  23.0 60.9 1.080 1 .973  78.9 91.0 55.3 87.8L 1 .051  
4-3160 4-3303.8 ,168 2 5 . 0  -38.0 
4-8303.8 4-3480 .220 2 6 6 . 2  2 . 5  
4-3510 4-3700  .429 23 .5  4 6 . 1  
18.21 1 4 . 5 5  4.26 
4-3190 4-3308.7 ,188 2 1 . 3  - 3 4 . 3  
4-3308.7 4-3480 -219  260.9 1.9 
4-8510 4-3710 .401 5 0 . 1  - 1 5 . 3  
17.73 1 4 - 0 2  4 . 5 0  
4-3200 4-5314.5 . e l 5  21.5 -50 .8  
4-3314.5 4-3480 ,230 254.1  1 . 4  
4-3510 4-3120 .317 42 .6  . I  
15.91  12.13 4 . 9 1  
WAR3 ARRIVAL DATE : 2443480 ( 2 DEC 1977) 
- 7 . 2  ,934 9 4 . 3  . I 5 9  ,885 204.0 365.7 . I 28  1.0020 90.8 1.262 9.4 
.4 1.386 91 .3  .398 1.208 355.3 515.0 - 7 2 7  1.689A 104.7 ,656 1.8 
19.7  , 7 5 3  112.8  .394 1.499 236.3 411.6  .908 9 .0890 103.9 1.141 -20.8 
3.66 1.06 10.29 10.10 1/1/1 53.8 54.9  6 8 . 1  1.244 1 .783  02.4 9 6 . 7  
- 7 . 3  .939 9 6 . 3  .170 .E74 213.8 3 7 3 . 1  .125 1.0220 9 1 . 9  1.266 9 . 0  
. 3  1.387 8 9 . 3  ,399 1.211 2 .3  154.4 .7280 1.694A 105.1 ,658 1 . 7  
-18.5 .735 111.3 ,382 1.441 230.9 416.4 ,091 1.9900 104.7  1.129 1 7 . 7  
3 . 7 2  7.12 9 . 5 2  17.27 1/1/2 52.6  49.2 6 5 . 5  1.217 1.848 79.8 95 .5  
- 7 . 9  .944 9 8 . 3  .186 .885 222.8 381.0 .721 1.0500 9 3 . 3  1.272 9.1 
- 2  1.387 8 6 . 8  ,402  1 .211  11 .2  1 5 4 . 1  .7240 1.698A 105.4 .658 1.0 
- 7 . 1  . 718  109.6  .370 1.391 225.5  420 .3  , 8 7 7  1.9050 1 0 5 . 2  1.119 6 .4  
3.70 7.18 1.22 14.9e  1 /1 /2  51.9 26.5  61.3 1.139 1.962 78.8 e l . ?  -- MARS ARRIVAL DArE = 2443490 ( 1 2  OEC 1977) 
-- - - - -. 
69.3 2A5.6 .E20 
21.0 140.5 ~ 1 7 4  
-71 .6  331 .1  -401  
52 .7  103.70 ,977 
21.7 141.9 . I 7 6  
26.4 297.6 e445 
B4.1 98.20 1.066 
60.6 233.8 .E80 
6 .2 318.5 ~ 3 3 5  
56.2 88.7L 1.096 
65.4 2 ~ 8 . 2  .e19 
ei .7  i4e.s . i r e  
___ 
4-3160 4-3311.0 .215 338.2 5 9 . 7  11.6 ,929 9 0 . 4  . I 5 2  .E54 182.4 376 .1  ,724 .Sa40 9 2 , l  1 .256  - 9 . 2  -67.3 235.4  -218 
4-3511.0 4-3490 .210 210.4 - . 3  - . O  1.384 88.4 .393 1.199 5 . 6  158.9 ,7270 1.671A 102.6 .645 2.0 24.L 139.5 e l 6 2  
4-3520 4-8660 .444 29.0 1 6 . 5  2 .5  .E21 118.7 ,467 1.804 251.4 4 0 3 . 3  .925 e .6830 103.9  1 .190  -3 .6  -32 .5  804 .7  .336 
1 8 . 0 4  1 5 . 6 2  4 .92 3.42 6.82 10.70 1 4 . 9 2  W l / l  60.3 33.1 68.9 1.265 1 . 7 6 7  80.7 91.5 -54 .L  91.00 .911 
4-3200 4-3314.1 .212 2 0 . 6  - 3 0 . 1  - 7 . 6  .945 9 8 . 4  .186 ,888 223.0 380.6 ,721  1.0510 93 .2  1.273 8 . 8  60.0  t 5 4 . 0  .e25 
4-3314.1 4-3490 ,225 2 5 4 . 7  - . 3  - . O  1.384 6 7 . 0  .395 1 .198  10.5 158.8 . I 2 5 0  1.672A 102.8 .644 e.0 24.0 139.7 .%64 * 
4-35CU 4-37CO ,360  4 6 . 6  -2.3 -10.2 .732 112.5  .400 1.445 230.4 420.7  ,867 2.0230 106.3  1.131 9 . 6  1 2 . 7  314 .8  , 181  
16.69  13.25 4 . 0 1  3.44 6 . 8 5  8.37  15.85 1/1/2 6 0 . 0  31.8 62.3  1 .166  1.932 7 8 . 5  93.1 5 7 . 2  89.8L 1.107 0 
MAR3 ARRIVAL DATE = 2443500 (22 OEC 1977) 
4-3160 4-3311.1 ,213 338.4 59.6 11.5 .929 9 0 . 4  .152 .E54 182.4  376 .2  ,724 -9040 92 .1  1 . 2 5 6  -9.1 -67.0 L35.4 .el6 
4-3311.1 4-3500 .216 2 3 8 . 9  - 3 . 1  -.I 1.382 8 8 . 5  .389 1.191 5 . 4  163 .2  . 7270  1.655A 100.2 .634 2 .4  27 .3  136.4 . I 5 2  
4-3530 4-3680 ,495 31.9  1 6 . 6  2.2  . E 5 7  121.7  .553 2.049 2 5 6 . 3  403 .7  ,916 1.1620 105.5 1.217 -3 .3  -30.4 303.9 . 3 7 4  
20.24 17.03 4 . 8 9  3 .21  8 . 6 1  12.14 15.71 2 /1 /1  6 8 . 6  32.2 66.0  1.286 1.837 80.2  9 2 . 5  -52 .8  92.40 1.018 
4-3190 4-3308.3 . l a 3  20.4 - 3 3 . 5  - 7 . 0  .939 9 6 . 3  . ; T O  .874 2 1 4 . 0  372.6 .726 1.0220 9 1 . 8  1 .267  8 . 8  64 .6  C38.0 -214  
4-3300.3 4-3500 .214 2 6 2 . 2  - 3 . 8  -.6 1.382 8 9 . 6  ,389 1 .191  1 .3  163.4  .7280 1 . 6 5 4 A  100.0 -634 2 . 5  27.9 186.0 . Is2 
4-8530 4-8110 -494  33.2 49 .5  23.3 , 7 7 5  1 1 7 . 1  ,456 1 .606  240.8 416.4 .E74 2.3380 1 0 6 . 9  1.161 -23.9 -69.0 334.8 .566  
19.79 16.59  4 . 4 6  3.20 6 . 6 0  12.13 20.16  l / l / l  6 9 . 2  52.9 70.6  1.310 1.730 79 .6  97.9 5 7 . 1  9 7 . 4 0  ~ 9 6 2  
4-3200 4-3313.8 . E l l  20.0 - 2 9 . 5  -7 .4 .941  98.4 .166 , 886  223.2 380.3 . I 2 1  i . 0510  9 3 . 2  1.273 8 . 6  59 .5  234.2 .222 
4-3813.6 4-3500 .222 255.7  - 2 . 5  - .4  1.382 87.3 ,391 1 .190  9 . 6  163.1 . T Z S O  1.656). 100 .3  .634 2.3 26.8 156.5 , 1 5 3  
4-3530 4-3120 .434 54.4 -9.9 -18 .0  .75l 115.5 .436 1 . 5 1 7  2 3 5 . 2  421.0 .E56 2.1780 1 0 7 . 5  1 .146  1 7 . 5  24 .8  3 0 5 . 5  .484 
18.51 15.29 4 .85  3.22 8 . 6 3  10.44 18.18 1 /1 /2  8 8 , 3  4 3 . 6  64.2 I . 2 2 4  1.681 73.1 95 .1  58.4 91.10 1.079 
4-3210 4-5321.3 .250 2A.7  - 2 7 . 8  - 8 . 8  ,951 100.4 ,208 .E99 230.1 388.9 ,712  1.0880 94.9 1.279 0 .5  5 5 . 9  233.4 .E53 
4-3321.3 4-3500 . e 5 3  L48 .3  -1 .8 - . 3  1.580 83.8  .398 1 .184  21.8 163.5 .7130 1.655A 100.4 .630 2.2  26.2 135.9 , 1 5 6  
4-3530 4-3130 ,355 48 .9  4 . 7  - 7 . 0  ,729 1 1 3 . 5  .417 1.445 229.6 424.8 ,842 2.0490 107.6 1.153 6 . 7  8 . t  3 t S . l  .SO6 
l r . 0 0  13.12 5 . 4 8  3.29 6.69  6.23 15.96 l l l / 2  6 6 . 7  2 3 . 1  5 6 . 8  ~ 9 4 1  2.037 80 .4  85.7 60.7 80.8L .e76 
- MAR3 ARRIVAL DATE D L443110 ( 1 JAN 1978) 
d-s i eo  4-3295.c . l e e  30.e - 4 2 . 0  -8 .0  .930 90.9 . i s 0  ,856 i e5 . e  353 .6  . T Z U  . 9 8 a  8 0 . 2  i .258  i 0 .8  73.0 21e.0 .e45 
4-as40 4-3680 , 5 5 3  34.8 1 7 . 0  1.0 ,902 m . 8  ,633 r . 4 7 3  r6i.o 405.9 .goo 4.0390 108.8 i . ~ i  -3 .0  - m . 7  303.1   LO 
4 - a s i o . 4  4 - 3 o i o  ,238 z 5 i . r  -4 .0  -.I i .330  05.4 .SOL 1.103 18.5 i 6 i . c  .ILOD 1 . 6 4 0 ~  98.0 .@e4 r.5 ce.0 1 3 3 . 0  ,140 
4-3195.11 4-5510 ,246 274 .9  1 4 . 1  2 .6  1.379 95 .0  .390 1 ,178  342.1 529.8 ,718 1.877A 9 6 . 5  . ee l  -.e 1 7 . 7  122.7 .145 
Ll.00 l r . 9 8  4.13 3.02 6.45 13.70 16.70 1 /2 /1  32 .7  31.7 . 5 9 . 5  e998 8.016 85.9 100.1 4 5 . 5  114 .70  1.014 
4-3170 4-3318.4 e t 1 9  130.2 58.8 11.7 a927 91 .6  , 1 5 7  ,853 188.7 334.1 e720 *9870  93.C 1.C16 -9.9 - 6 5 . 5  C13.2 .E86 
4-3540 4-11090 - 5 1 0  36.3 19.L 3.0 ,868 123.4 ,565 L.133 L15.9 408.3 .dB1 3.3840 1 0 7 . A  1 . C t l  -3.9 -EO.? 1109.1 ,416 
L0.35 17 .73  4 - 9 0  3.12 6 . 5 3  lL.75 10.62 Z / l / t  76.8 28.5 82.9 1.082 1.917 31.5 84 .0  -53.6 00.4L -99L  
4-3L10 4-3320.) e147 03.7 - L 8 , 9  -8.5 .951 100.11 ,208 ,000 230.5 388.5 ,715 1.0870 94.6 1.280 9.1 5 5 . 0  LJ3.6 *?.4r 
4 - ~ a r o . ?  4-3510 .e41  ~ 4 9 . 7  - 3 . 5  -.6 1.319 84.3 .394 1.181 eo.2 167.4 . n s o  1 . 8 4 8 ~  90.0 .OLS e.4 28.6 1 ~ 2 . e  . 1 4 9  
* - 3 w  4-ar30 . w e  ie.7 t . 0  -9.9 ,740 116.5  .a13 1.520 234.2 4 ~ 5 . 0  . ) s i  C.LOID 100.0 i . 1 4 7  9.8 11.4 3 e t . i  . 4 3 ~  
18.04 14.09 5.43 1.14 6.55 0 . 4 8  w . g r  i l i l c  78.8 27.5 io., .sea t . 0 0 1  79.4 09,s 01 .7  83.1L .*si 
4-3210 4 - m m . a  .e45 t2 .9  - c ~ . i  - 8 . t  .OIL m . 5  .COO ,go; C30.8 388.1 , T ~ S  i.oaso 94.7  1.c00 8.6  14.e ~ 3 3 . 7  .e4c 
4-33LO.3 4-35tO . m e  z 5 i . 4  -0.0 -1.1 1.379 84.0 .1gc i,i80 t0 .5  1r i .o  . i i t o  i . 6 4 ~ 1  s5.7 .ai C A  31.3 1m.a  . I 4 9  * - m o  4 - ~ 7 3 0  ,408 59.0 -4 .0  -io,? . n g  i l g . 6  ,491 i . 0 ~ ~  r 3 8 . 8  4 ~ 5 . 1  .@LO c . 4 ~ 4 0  110.6 i.iai 10.1 2 i . i  314.0 .see 
i s . m  t 6 a W  5 .40 11.07 0.48 1i.m 1s.01 i i i l e  84.0 3 7 . 1  0t.0 t.oca 1 . ~ 4 1  70.4 s8.0 #e.? ao.oL .*TO 
____ _ _  - MAR3 ARRIVAL OATC = C443120 (11 JAN 1978) 
31 
STOPOVER T I M E  s S O  D A Y 8  1978 OUT8OUNO SWINGBY M I S S I O N  O U R A T I O N  E I O 0  D A Y S  
M A R S  A R R I V A L  OATE L 2 4 4 3 4 6 0  
4-3200 4 -3315 .6  - 2 2 2  2 3 . 8  - 3 2 . 8  - 8 . 7  .943 9 8 . 2  ,188 -884  222.1  382.1 .720 1.0480 9 3 . 4  1.272 9.8 62.8 2 5 2 . 0  a244 
* -331s.6 4-3460 $244 2S4.S 3 .5  .6 1.398 8 6 . 4  ,426  1 . 2 5 9  1 2 . 0  1 4 3 . 5  ,7230 1.796A 111.1  . 69J  1 . 5  18.3 168.6 -226 
*-s490 4-3760 ,178  l 4 . 9  12.9 - 1 . 9  .666 9 6 . 3  .329 1 .221  1 9 3 . 3  435.8 -819 1.6220 106.4  1.081 1 . 7  2 . 0  311.5  .325 
13.67  8 . 7 9  1.03 4 . 8 0  6 . 2 8  3 .76  14 .71  1 /1 /2  57 .4  9 . 3  6 1 . 2  1 .012  1.966 78.6 91.2 14.2 8 7 . S L  ,977 
M A R 8  A R R I V A L  OATE 2443470 (22 NOV 19771 -- -- - ~ _ _ _ _ _ _ _  
4-3160 4-5304.1  .171 2 5 . 7  - 3 8 . 6  - 7 . 8  ,934 9 4 . 3  , l S 9  .e65  204 .0  366.1 ,728  1.0020 90.8 1.262 9.6 69.9  2 4 5 . 3  
4 -3304 .1  4-3470 ,224 266.2  4 . 3  . 7  1.390 9 1 . 3  ,407 1.226 3 J S . 5  510.0 .727 1.724A 1 0 7 . 4  -672  1 . 3  1 9 , s  142.9 a191 
4-3500 4 - 3 7 4 0  .237 4 4 . 6  8 . 7  - 2 . 9  .681 1 0 3 . 1  .336 1.285 209 .4  428.0 . e53  1,7160 201.5 1.093 2 . 5  - . 6  338.6 , 1 1 4  
1 3 . 5 4  9 . 4 4  4 . 3 0  4 . 0 9  7 .49  5 . 1 5  14.10 1/1/2 4 6 . 0  1 4 . 9  6 7 . 0  1.191 1 . 8 1 3  8 2 . 4  96.1 5 1 . 5  101 .60  -971 
4-3190 4-3309.1 ,189 2 2 . 2  -35.0 
4-3309.1 4-3470 ,224 260.8  3 . 4  
4 - 3 S O O  4-3790 .216 4 8 . 8  1 1 . 0  
13 .SI  9 . 1 8  4 . 5 4  
4-3200 4-3315.0  ~ 2 1 8  22.S -31.1 
4-3315.0 4-3470 .236 254.1  2 . 6  
4-3500 4-3760 a196 54 .4  1 3 . 2  
13 .38  9.13 4 . 9 6  
- 7 . 6  
. s  
- 2 . 4  
4 . 1 7  
-8 .2  
.4  
- 2 . 0  
4 . 2 s  - 
.939 9 6 . 3  .170 .E74 213.7  373 .5  ,725 1 .0220 9 1 . 9  1 .268  9.3 66.0 237.7  
1.391 8 9 . 2  .408 1 . 2 3 0  2 . 7  249 .3  .7280 1.732A 101.6  ,674 1 .S  19.6 144.Z 
.e68 101 .1  3 3 6  1.257 203.7  431 .9  .E34 1.6800 106.2 1.089 2.1 m5 343.9  
7 . 5 6  4 . 6 4  14.68 1 /1 /2  4 4 . 9  12.0 6 4 . 7  1 . 2 0 2  1 . 8 6 9  79.9 9S.2 63.0 05.80 
,944 9 8 . 3  6186 ,865 222.9 381.1 ,720 1.0490 93.3 1 .272  9.4 6 1 . 5  235.4 
1.391 86.6 ,412 1.230 1 1 . 8  149 .0  ,7240 1.737A 108.1 ~ 6 7 4  1.6 10.8  144.9 
,656 98.8 .340 1.233 198.0  431.9 ,814 1.6520 1 0 6 . 9  1.084 1.9 2 . 4  3 5 1 . 1  
7.65 4 . 1 7  14.91  i / j / z  4 4 . 4  0 . 5  60.9  1.080 1 . 9 7 3  78 .9  91.0 3 5 . 3  8 1 . 6 ~  





.e30 . eo0 
.335 
1 .051  
4-3160 4-3303.0 ,168  29.0 - 3 8 . 0  - 7 . 2  ,934 9 4 . 3  .159 .865 204 .0  365.1 ,728  1.0020 90 .8  1 .262  9 . 4  6 9 . 3  24S.6 . 2 e O  
4-3103.0 4-3480 , 220  2 6 6 . 2  2 .5  - 4  1.386 9 1 . 5  ,398 1 .208  3 5 5 . 3  515 .0  ,727 1.689A 104.7 ,616 1 . 6  21.8 1 4 0 . 5  - 1 7 4  
4-3110 4-3740 e 2 6 2  46.1 9 . 1  - 3 . 3  ,687 105.8 . 3 S 5  1 . 3 1 0  2 1 4 . 3  428.2 .84S 1.7760 1 0 6 . 2  1.102 2 .9  .2  336.1 m33e 
13.10 10.04 4.26 3.66 7-06  5.78  14 .84  1 / 1 / 2  53.8 15 .2  6 8 . 1  1.244 1 .765  8 2 . 4  9 6 . 7  9 2 . 7  101 .70  . e 7 7  
4-3190 4-3308.1 ,186 2 1 . 3  - 3 4 . 3  - 7 . 3  ,939 9 8 . 3  . i 7 0  ,874 e i 3 . 8  373.1 .725 i'.0220 0 1 . 9  i . 266  0.0 65.4 e3e.e .e19 
4-3308.r 4-5480 .e io  e6o.o 1 . 9  . 3  1 .387  89.3 ,399 i . e i i  2 . 3  154 .4  .rz8o i . e 9 4 ~  m 5 . i  . two  1 . 1  91.7  1 4 i . o  . i r e  
4-8910 4-3750 .e39 4 9 . 0  1 1 . 4  -e.s .a le  im.1  . S ~ Z  i . 2 7 8  m 8 . 0  432 .1  ,827 i . m o  i 0 1 . 8  1 . 0 ~ 1  2 . 4  1 . 0  345 .0  . w e  
13.41  9 . 7 0  4.10 a . r e  7 .12  5 . 1 9  1 4 . 9 1  i / i / e  52.6 i 2 . e  81.5 i . e s r  1 . 8 4 0  79.0 o s . 5  0 4 . 1  90 .m 1.066 
4-8s10 4-3760 . z i e  5 4 . 7  i 3 . a  - 2 . 1  ,659 101.4  , 353  1.249 eaz.8 456.0 .eo8 i . 6 8 9 0  107.5 i . 0 ~ 9  t . 1  2.1 350.0 ,347  
13.55 0 . 5 1  4 . 0 1  3 . 7 8  7.18 4.65 i 5 . 1 6  i / i / z  5 1 . 0  9 . 7  0 1 . 3  i . i s 9  i.06~ 78.0  01.1 ss.2 m . r L  1.008 
4-3eO'J 4-3514.11 -215 21 .5  -30.8 - 7 . 9  ,014 9 8 . 3  .186 ,885 222.8 381.0 .721 1.0500 93.3 1.279 9.1  60.6 Z33.8 .e30 
4-3524 .8  4-3480 ~ 2 3 0  254.1 1 . 4  .Z 1.387 86.8 ,402 1.211 1 1 . 2  154 .1  ,7240 1.698A 1 0 5 . 4  .618 1 . 0  e l . ?  142.6  .179  
-_. - HARE A R R I V A L  D A T E  :: 2443490 (12  OEC 19t7)  
4-3100 4-3311.0  . e l 5  338.2 59.7  1 1 . 6  .929 9 0 . 4  .152 ,864 182.4 376.1 ,724 .9840 9 2 . 1  1 . 2 5 6  -9 .2  - 6 7 . 3  251.4 . e l 8  
4-3311.0 4-3490 .el6 2S8.4 - . 3  - . O  1.384 8 8 . 4  .393 1 . 1 9 9  5 . 6  158 .9  ,7270 1 .6711 102.6 ,645 2 . 0  24.L 159.5 . I 6 2  
4 - S l Z O  4-3720 .a60 4 6 . 8  -2.3 -10.2 ,732  1 1 2 . 5  .400 1 .445  230.4 420 .7  ,867 L.0230 1 0 6 . 3  1.131 9.8 1'2.7 314.6 .361 
16-71  13.29 4 . 9 2  3.42 6 .02  . 8 . 3 7  11.85 2/1 /2  60.3 3 1 . 8  68.9 1.265 1.767 60.1 9 1 . 5  -54.L 91.80  .97l 
4-8190 *-3308.5 . le4 20.7 -33 .7  - 7 . 1  .939 9 6 . 3  .170 ,814 213.9  372 .8  ,726  1.0220 9 1 . 6  1 .267  8 .9  6 4 . 9  238.6 . e l5  
4-3308.1 4-3490 .215 261.3 - .4  - . l  1 .384  89 .5  .393  1 , 1 9 9  1 . 9  159.1 ,7280 1.669A 1 0 2 . 5  , 6 4 5  2 . 0  2 4 . 4  1 3 9 . 0  -161 
4-8520 4 -37SO .264 51 .2  1 1 . 9  -2.8 .679 106.5 ,371 1.303 213.5  432 .3  ,820 1.1870 107.6  1 . 1 0 2  2 . 7  1 . 6  343 .2  . 3 5 0  
15-70  1 0 . 3 0  4 .48  3.40  6 .80  5 .83  11.32  1 / 1 / 2  60 .7  1 2 . 5  6 7 . 3  1 .296  1 . 8 0 4  79 .8  96 .4  5 1 . 3  96.80  1 .043  
4-3200 4-3314.1  ,212 2 0 . 6  - 3 0 . 1  - 7 . 6  .94S 98 .4  .I86 .886 223.0 380.6 ,721 1.0510 9 3 . 2  1.273 8 . 6  60.0  e 3 4 . 0  e21 
4-3314 .1  4-3490 -225  214.7  - . 3  - . O  1.384 87 .0  .395 1 .198  10.5 1 5 8 . 8  ,7250 1.672A 102.8  ,644 2 . 0  24.0  139.7  1164 ' 
4-3520  4-3760 e 2 3 9  S ( 1 . 5  i 4 . 0  - 2 . 2  ,663 1 0 4 . 2  .368 1 . 2 6 9  207.4 436 .1  .e01  1 .7360 1 0 8 . 2  1.091 2.3 3 . 1  3 5 0 . 6  . S O 2  
13.53  10.08 4 . 8 7  3 . 4 4  6.85 5 . 2 1  15 .46  1 /1 /2  60.0  9 . 8  62 .3  1.188 1.932 78.5  9 3 . 1  S7.e 89.6L 1 .107  
_ _  MARS A R R I V A L  DATE = 244SSOO (22  OEC 19771 
4-3150 4-3308.4 .228 337.0  6 0 . 8  1 2 . 3  .931 8 9 . 3  ,150 .856 1 7 6 . 2  366.4 ,727 .984 90.8 1.257 - 9 . 5  - 7 0 . 6  242.0 . e l 9  
4-33Oe.4 4-3500 ~ 2 1 9  268.6 - 7 . 7  - 1 . 2  1 .381  92 .1  ,389  1.188 352 .6  524 .2  ,726  1 . 6 5 O A  9 9 . 6  ,833 3 . 1  5 1 . 0  l S 4 . 9  , 1 5 3  
4-3530 4-3710 a494 33.2 4 9 . 5  23.3 ,775 117 .1  , 456  1 . 6 0 6  240 .8  416 .4  ,814 2.3380 1 0 6 . 9  1.161 -23 .9  -69.0 3 5 4 . 8  -586 
~ 0 . 4 s  i i . 2 1  5.06 3.21 0 .62  i 2 . i ~  ~ 0 . 1 6  w i / i  n . 2  52 .9  (15.1 i . 2 ~ 0  i . 8 ~  8 0 . 7  100.7 - 4 8 . 7  i06 .70  i . o m  
4-5100 4-ssi:.~ . 2 i 5  338.4 59.6 i i . 5  ,929  90 .4  , i 5 z  , 854  182.4 376.2 ,724 ,9840 9 2 . 1  1.216 -9.1 - 6 7 . 0  2 5 5 . 4  . e ie  
~ 0 . 5 4  15 .35  4 . i ~ '  3 . i i  i . 6 1  i o . i 4  i i . i e  e;i/e 60:s 43:s i 6 . 0  1.288 1 . 8 5 7  i o . 2  oe:s -se:e se:40 i : 0 7 0  
4-8311.1 4 -3500  ,216 2 5 8 . 9  - 3 . 1  -.I 1.382 88.5 .S89 1 .191  5 . 4  16S.2 .7270 1.6S5A 1 0 0 . 2  .634 L.4 2 7 . 3  136 .4  . I 5 2  
4-8130 4-3720 . 4 3 4  5 4 . 4  - 9  9 -18  0 751 115 9 436 1 517 235 2 421 0 856 L.1780 107.S  1 146 17 5 24 8 8 0 5  5 4 8 4  
4-3190 4-3308.8 - 1 8 5  2 0 . 4  - 3 3 . 5  - 7 . 0  .939 9 6 . 5  ,170 -874  Ll4 .0  372 .6  .726 1 .0220 9 1 . 0  2.267 8.8  6 4 . 6  2 3 8 . 8  .e14 
4-8308.1 4-3500 e 2 2 4  262 .2  - 3 . 8  - . 6  1.382 89 .6  ,389 1.191 1 . 3  163.4 . I280  1 . 6 5 4 4  100.0  ,634 2 . 5  2 7 . 6  136.0  .lSL 
1 4 . 2 1  11.01 4 . 4 6  3.20 6 - 6 0  6 . 5 5  1 5 . 7 4  1 / 1 / 2  69.2 12.8  7 0 . 6  1.318 1 . 7 3 0  7 9 . 6  91.9 5 7 . 1  97.40 . P O 2  
4 - 8 s s o  4 - 3 r m  . * s i  5 2 . 9  12.3 - 9 . 1  . s e ~  109.3  ,393  1 .336  2ie.o 432.4  . e i i  i.0610 108.5 1.111 3 . i  2.r  142.8 . s 7 4  
4-3200 4-3313.6 . e l l  2 0 . 0  - 2 9 . 5  - 7 . 4  .945 9 6 . 4  ,186 ,886 223 .2  580.3 , 7 2 1  1.0510 0 3 . 2  1.273 6 . 6  5 9 . 5  L 3 4 . 2  .e22  
4 -3813 .8  4-3500 .222 LI5.7 - 2 . 5  - . 4  1.382 6 7 . 3  ,391 1 . 1 9 0  9.6 163 .1  ,7250 l a 6 5 6 A  100.3  a634 L.3 2 8 . 8  138.5 , 1 1 3  
* - )¶SO 4-3760 -264  $6.7  1 4 . 4  - 2 . 4  .671 107 .0  ,367 1 .294  212 .1  436.2 .794 1.7910 109.0  1.102 C . 1  3 . 4  350.4 . 3 7 S  
18 .01  10.69 4 . 8 5  3.2L 6 .63  5 .64  15.81 1 /1 /2  68.3 1 0 . 1  6 4 . 2  l.ZL4 l . ( l O l  70 .1  9 5 . 1  5 6 . 4  01.10 1.079 




,210 1 0 . 7  - 2 9 . 2  
.e92 80.3 1 4 . 0  
14.49 11.40 4.83 
-220  256.0 - 5 . 7  
, 2 4 1  2 3 . 1  -20.9 
-247  049.7 - 3 . 5  
,264 62.7  16.7 
1 4 - 4 0  11 .26  5 . 4 3  
.e10  339.4 8 0 . 5  
-234 L53.O -6.8 
-460 50.0 . -4.0 
19.41  16.85 4 .00  
.e43 22.9 - L 6 . 1  
. t 4 2  t 5 1 . 4  -6.0 
*LO1 04.L 1 7 . 1  
11.01 11.04 8 . 4 0  
-7 .3  
- .e  
-2.6 
3.10 
-6.5 - .6 
-2.0 
3 .14  
11 .6  




- 1 . 1  
- L e i  
3.01 
. e51  100.1 -208 ,900 230.5 388.5 ,713  1.067D 
1 .379  8 4 . 3  .S94 1.181 2O.L 167.4 .7150 1.646A 
6 .55  5 . 8 3  10.31 l / l / L  76.6 0.0  59.9 .969 
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MX33ION DURATION 600 D A Y S  
M A R 3  ARRIVAL DATE L443bbO 
IC NOY 1 9 7 7  
LAUNCH SWNGBY E P E E 0 1  R A l  D E C L l  - 1  1 -3 1 --PSI  1 ECCEN SHA THE11 WET2 PERSH APHEL P 3 1  2 V 2 I 2 DECLL RAP W E E O C  
3WNCB-f ARRIVE OPEEO3 R A I  DECL3 I 3 V 3 P S I  3 ECCEN SHA THE13 THE14 P E R l H  APHEL P S I  4 V 4 X 4 OECL4 R A 4  8CEEO4 
OLCbRT RETURN EPEE05 R A 5  DECL5 X 5 V 5 PSX 5 ECCEN 8 M A  THE15 THE16 P E R l H  APHEL P S I  6 V 6 I 6 DECL6 R A 6  8PEEO6 
--.___ - E!! - 0 V D  --_EVR-- JYPE -SUN A SUN R U k P P A -  -A  
8TOPOVLR TXML 8 SO D A Y 3  1973 OUTBOUND SWINGBY 
-___- _. -__ 
M A R 3  ARRIVAL DATE 0 2443460 (12 NOV 1971)  - - - ~ - - - - .  - - 
4-3200 4-3315.0 ,218 22.3 -31.7 
4-3315.0 4-3410 ,236 254.1 2.6 
12.41 0.16 4.96 
4-3500 *-moo . i s 2  -9o.e 20.5 
4-3180 4-3303.8 .le8 25.0  -38 .0  
4-3303.8 4-3460 .220 266.2 82.5 
I - S J I O  4-srao . i re  60.8 1r.e 
u . o e  8.01 4.26 
0.8 89.9 ~ 4 5 . 3  . e t 4  
1.a r . 2  5.3 .mr 
0.5 68.0 e3r.r  .re4 
1.3 19.5 14t .9  ~ 1 9 3  
98.5 5 1 . 5  101.OD - 9 r l  
1.5 19.0 i 4 4 . L  ,196 
1.0 9.8 12.5 a389 
C3.L 53.0 91.80 1.044 
1.8 19.8 144.9 .LOO 
1.8 12.4 19 .7  ,418 
91.0 55 .3  8 7 . O L  1 . 0 5 1  
9.4 69.3 245.8 .Le0 
1.7 7.4 5.3 .! I14 
98.7 52.7 101.7D .977 
9.4 (11.5 t 3 3 . 4  .em 
1.8 2i.r ~ 4 0 . 5  ,114 







0.00 4 . 1 1  
,811 i o r . 0  
,152  .e54 102.4 37a.z 
I , 3 8 1  1.294 212.1 436.2 
, , 110  , 874  214.0 sre.0 
,389 1.191 8.4 183.2 
15.81 W l f 2  68.6 10.1 
, .389 1.101 1.3 163.4 
I ,391 1.199 194 .1  4 4 7 . 6  
18.41 1/1/L 89.2 4 . 1  
- 2 r . s  
-1 .0  
21.8 
5 .48  
-42.0 
1 4 . 5  
14.9 
4.18 
- . .. 
8 9 . t  1.258 
109.9 1.110 
91.5 . s e i  
g.018 8 5 . 0  
9 . 5  
L . t  
1 .e 
8 5 . 1  
10.8 
- . e  
2 . 0  
100.1 
55.s t 3 3 . 4  
2 a . t  115,s 
1 5 . 0  t i . r  
r 3 . 9  r a t . 0  
1 7 . 1  ite.7 
e o , ?  8 0 . 6 L  





























1 4 . m  
















ie .80  
-29.2 









15 .3  
4.19 
-14.0 
1 S . 3  
4 . 9 t  
19.1 















3 . t  
9 8 . B  
s9.r t 3 4 . 3  








ITOPOVCR TIML I ao DAYI lOY6 OUTBOUND 8WlNCBY MISOION OURATION * 600 D A Y S  
M A R 8  ARRIVAL OATE * t 4 4 3 5 2 0  
1 1  JAN 1918 
LAUNCH IWNCDY 8PEEDl R A l  ~ O E C L l ' ~ ~ ~ I ' l - V ~ l ~ - P 5 1  1-ECCEN - 8 M A  THE11 THE12 PERIH APHEL PSI 2 V L I 2 OECLP RAE 8PEEC2 
8WNGIY ARRIVE 9PEEO3 R A 3  DECLI 1 3 V 3 PSI 3 ECCEN SMA THET3 THE14 PERIH APHEL P31 4 V 4 I 4 DECL4 RA4 9PEEO4 
DLPART RLTURN 8PEEO5 R A 5  OECL5 I 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERIH APHEL PSI  6 V 6 I 6 DECLI RAE 5PEEO6 
-. PROP- A E R O _ O V L ~ _ O V A L V A ~ ~ _ ~ V D ~ L V R _  _TYPE-_SUN A SUN RAAPPA--_-A __ E 1-NC R A P  OECLP ETA CERIC 
-_ - 
4-3170 4-33ie.o .210 339.4 58.5 11.6 ,921 91.6 .is7 ,853 180.7 504.2 .reo . B ~ T O  os.o-i.ess -9 .6  45.2 es3.s - 2 5 4  
4-3310.1 4-5520 ,234 253.0 -0.8 -1.2 1.379 85.0 .390 1.181 1 5 . 7  110.9 .7210 1.6421 9 5 . 1  ,618 2.9 31.6 .145 
4-3210 4-3520.1 .245 22.9 -26.1 - 8 . 2  .952 100.5 .208 .BO1 230.8 588.1 .713 1.0890 9 4 . 1  1.2 .e42 
4-3320.3 4-3520 a 2 4 2  251.4 - 6 . 0  -1.1 1.379 84 .6  .392 1,180 18.5 171.0 . 7 1 7 0  1.642A 95.7 -0 ,146 
4-8550 4-8610 .190 9 5 . 5  22.4 -.I ,599 91.8 .428 1.170 190.1 455.1 .Sa9 1.6710 113.9 1.0 , 4 5 4  
iz.50 9.43 5.40 3.01 6.48 1.04 17.41 i/i/z 04.0 4.9 02.0 1.029 1.943 78 L .e10 
4-3550 4-3710 .ZPl 04.2 17.1 -2.1 . d l 2  110.4 .423 1.314 215.1 440.0 . 750  1.0690 111.2 1.109 2.6  5 ~421 
14.51 11.51 4.96 3.06 13.47 6.55 16.74 2/1/2 84.5 0.2 60.0 1.091 2 .060 80.7 00.2 -52  L 1.097 
MAR8 ARRIVAL DATE : 2443530 (21 JAN 19101 _____----I- -- - 
4-5160 4-3307.6 ,294 330.9 62.3 16.6 .930 90.8 ,151 
4-3307.9 4-8530 .313 267.4 -52.8 -10.4 1.380 90.5 -385 
4-3560 4-5700 ,357 62.4 15.0 -3 .3  .712 116.0 .465 
ie.81 14.56 e.20 4.25 7.64 0.29 17.31 
4-3160 4-3309.7 .e40 335.1 
4-3309.1 4-3530 . 247  284.9 
4-3560 4-8160 . 357  62.4 
17.04 13.80 
4-3170 4-3300.1 .170 33.5 
4-3300.1 4-3530 -244 215.2 
4-3560 4-3710 .322 66.0  
14.65 11.65 
60.0 13.1 .Be9 90.5 
-33.9 -5.7 1.300 89.7 
15.6 -3.3 .Ti2 116.0 
5.30 3.45 6.85 8.29 
-42.6 -8.2 .932 92.5 .15I 
23.9 4.1 1.380 93.1 .388 
17.5 -2.3 .686 113.5 .441 




















' 92.2 11.1 
I 194.2 380.1 
219.5 439.9 











91.9 1.256 -10.0 -71.0 e34.0 ,241 
119.0 1.133 3.6 4 .8  349.6 a 4 4 8  
2.639 78.4 100.7 -33.9 101.00 1.619 
90.0 1.259 10.7 73.8 253.2  ,244 
92.7 .el3 -2.2 11.7 117.3 -142 
ll2.L 1.120 2.8 8.1 357.4 .444 
2.311 83.0 104.3 39.9 114.70 1.320 
93.4 . o i l  7.5 40.9 132.0 .io4 
4-5170 4-3304.4 .310 49.1 -50.8 -17.9 ,631 92.3 .is2 ,850 193.0 365.5 .720 .9090 90.7 1.259 20 .5  8 7 . 6  207.0 , 4 3 7  
4-3304.4 4-3550 .437 276.3 69.0 17.2 1.300 92.0 .386 1.184 352.9 535.1 ,727 1.64lA 93.1 ,014 -15.4 -23.7 112.1 .e20 
4-5500 4-3110 .322 66.0 17.5 -2.3 . w e  iis.5 4 7  1.314 219.5 439.9 .r49 I.BBOD iiz.2 i.ieo 2.0 6.1 357.4 ,444 
19.02 14.09, 6.13 4.93 8.32 7.30 ir,es i /e/e 92.4 0.4 20.s .si5 5.081 01.1 i0e.o io.? ~14.30 1.471 
4-5110 4-3318.0 e210 339.5 50.5 11.6 ,921 91.8 ,151 .e53 100.1 384.2 .719 .Be10 93.2 1.256 -9 .7  - 6 5 . 1  e33.4 ,214 
4-3510.9 4-3530 ,234 254.6 -10.8 -1.8 1.379 85.9 ,389 1.182 14.1 lI4.4 .122D 1.042A 93.6 ,613 3 .5  35.0 127.4 el45 
4-3560 4-8710 -322 66.0 11.5 -2.3 ,086 113.5 ,447 1.314 219.5 439.9 . I 4 9  1.8600 112.2 1.120 2.6 6.1 357.4 .444 
15.30 12.31 4 . 9 5  3.07 0.41 7.38 17.25 2/1/2 91.0 0.4 56.3 1.102 2.121 79.6 89.1 -49.7 82.7L 1.L34 
_I__- " MAR5 ARRIVAL DATE = 2443540 (31  JAN 19101 -- 
4-3170 4-3300.0 ,169 33.1 -42.3 -8.1 ,032 82.5 .153 ,059 194.2 $80.0 .728A ,9900 90.0 1.259 10.0 73.5 253.4 . W e  
4-3300.0 4-3540 .242 277.1 10.3 3.3 1.380 94.0 $390 1.183 345.5 539.1 ,721 1.644A 90.6 ,610 -1.5 15.6 115.5 .143 
4-3570 4-8770 .356 60.1 17.9 -2.6 ,704 110.6 .476 1.408 223.8 439.0 . I30 2.0770 113.4 1.132 3.1 6.4 357.3 .470 
18-56 12.55 4 . 2 7  3.02 6.43 8.20 17.85 1/2/2 102.6 8.7 5 5 . 6  1.029 2.136 82.5 106.8 4 2 . e  1 1 5 . 5 0  1.169 
4-3170 4-3310.4 .220 339.2 50.0 11.7 .621 91.6 .157 ,053 188.8 384.1 ,720 .9870 93.2 1.256 -9.9 -65.6 L33.1 .e36 
4-3318.4 4-8540 ,236 250 .7  -11.1 -2.9 1.380 86.3 .389 1.184 13.2 177.6 ,1230 1.64lA 91.5 ,610 4.0 39.3 120.0 ,150 
16.42 13.26 4.96 3.15 6.16 8 .20  17.85 2/1/2 98.2 8.7 50.9 1.080 2.325 78.3 92.6 - 4 3 . 6  84.YL 1 .432  
*-s570 4-3110 .35e 08.1 ir.9 -e.s .mi 116.6 .41e i . 4 0 8  223.0 439.0 .130 z . 0 ~ 7 0  113.4 1.13~ 8.1 6 . 4  357.3 ,470 
4-3180 *-~~zi.i .mi 341.3 5 7 . 6  12.2 ,926 82.0 .in4 .a53 i~5.i 3 ~ 0 . 9  ,713 . B B ~ O  94.2  i.2~6 -10.9 -64 .5  e33.4 .ea2 
4-33el.l 4-3540 ,202 251.1 -9 .e  -1.8 1.379 03.2 ,397 1.117 24.0 111.9 ,7100 1.644A 91.4 ,606 3.4 34.4 123.8 ,149 
4-3570 4-8160 ,320 72.1 19.4 -1.8 .e77 113.9 .4611 1.338 217.7 443.5 ,722 1.9540 113.5 1.110 2.6 8 .4  5.0 , 465  
15.02 12.48 5 . 1 1  3.14 0 . 5 5  7.31 17.74 2/1/2 96.9 6 . 5  58.6 .875 2.108 01.1  83.0 -51.4 13 .1L  .080 
MAR5 ARRIVAL DATE = 2443550 (10 CEO 1976) 
4-3170 4-3300.1 -170 33.4 - 4 2 . 5  -8.2 ,932 92.5 .153 .e59 194.2 580.1 .720 ,9900 90.0 1.259 10.7 73 .7  253.3 .e43 
4-3300.1 4-3550 ,243 279.2 1 7 . 1  3 . 0  1.381 94.4 ,392 1.105 344.2 542.1 .720 1.650 80.0 .606 -1.1 17.4 114.1 .146 
16.69 13.60 4 .28  3.00 6.49  0.32 18.¶6 1/2/2 108.7 9.0 50.5 1.014 2 . 0 4 7  02.1 109.0 43.0 116.60 1.061 
4-3sao 4-3770 ,394 70.4 10.1 -2.9 .7zr ii9.8 .$OB 1.179 220.0 439.7 .TZI Z . Z ~ ~ O  114.0 1.147 3.5 0.0 3sr.e .a00 
4-3110 4-33ir.o ,233 337.5 59.4 12.6 .gee oi.7 , i w ~  ,854 189.1 383.2 ,720 . B E T O  93.1 1.250 -10.7 -6e.e e3i.e .e12 
4-3500 4 - 8 7 ~ 0  ,394 1 0 . 4  10.i -2 .9  .TZ I  ii9.8 ,509 1.479 228.0 4 3 9 . 7  .ILI z.z320 114.0 1.141 3 . 5  0.8 357 .e  .so0 
i1 .m 14 .52  5 . m  1.44 6.04 9.32 18.50 e/i/z 102.9 9 . 0  41.1 ,950 2 . 0 5 ~  1 0 . 8  97 .0  -36.0 aa.oL 1 . 7 ~ 0  
4-3311.0 4 -5550  .2S2 259.5 -50 .1  -S.3 1.38i 87.1 .390 1.187 10.5 180.6 .I250 1.050 09.6  .e09 6 .9  47.2 127.0 ,163 
4-3160 4-3305.1 ,190 30.3 -42.2 - 9 . 0  ,914 94.2 .159 ,864 203.5 368.0 ,727 1.0010 91.1 1.262 11.1 73.3 242.0 ,253 
4-3305.1 4-3550 -253 e74.8 33.5 5.0 1.381 92.2 ,389 1.188 352.3'541.3 .I20 1.050 09.2 ,009 -4.0 5 . 3  114.1' . i s 0  
4-3580 4-3700 ,354 74.1 19.7  - 2 . 0  ,096 117.1 .488 1.389 221.9 443.3 ,712 2.0670 114.6 1.130 2.8 8 .5  5 . 0  ,491 
15.95 12.79 4 . 5 0  3.10 6.57 8.23 18.34 1/2/2 100.0 6 . 1  43.1 ,939 2.720 19.1 109.5 35.0 114.10 1.614 
4-3160 4-3306.9 .265 41.9 -48.2 -14.L ,933  94.0 ,159 ,863 202.2 371.6 . l e 6  1.0000 91.6 1.261 16.2 01.2 225 .9  .355 
4-3300.9 4-3550 ,355 272.1 59.6 12.8 1.381 90.9  ,388 1.109 350.9 541.0 .?e8 1.650 8 9 . 4  -610 -11.1 -15.6 111.9 .lee 
4-3560 4-3760 ,354 74.1 19.1 - 2 . 0  .E96 117.1 ,480 1.389 221.9 443.3 .712 2.0070 114.6 1.130 2 . 0  0.5 5.0 .49l 
18.05 iri.91 5.74 4 .00  1 - 4 1  8.23 18.34 i m e  101.7 0 . 7  ~ 5 . o  , 4 7 7  4 . o i a  s 2 . r  107.4 10.11 iii.so i.ree 
4-1160 4-3325.L ,230 541.4 5 1 . 6  12.1 .926 92.9 ,186 .E53 195.1 391.0 ,713 -9930 9 4 . 2  1 . 2 5 6  -10.8 -64.3 233.5 
4-8360  4 - 8 1 6 0  , 3 5 4  14.1 1 9 . 1  -2.0 . O B 6  111.1 , 4 8 1  1.389 221.9 443.3 .TlZ 2 .0670  114.6 1.130 P.8 (1.5 9 . 0  
4-a~z1.c 4-3950 .mi 253.0 -13.0 -2.3 1.300 8 s . b  ,397 i.iei 22 .6  i80.8 . r i ~ o  1.650 e 9 . 5  ,801 4 .0  36 .9  iee.6 
16.60 13.38 5 - 1 9  3.22 6 .63  0.23 18.34 2/1 /2  104.5 8 . 7  53.0 ,883 2.242 79 .8  87.4 -49 .2  7 4 . 9 L  
MARS ARRIVAL DATE : e 4 4 5 5 6 0  ( 2 0  fE8 lO16J _--___ . _. - .- 
4-3110 4-330O.C -172 33.0 - 6 2 . 9  -0.4 , 932  92.5 ,133 ,859 194.2 3 6 0 . 3  ,128 .9900 90 .0  1.e59 10.9 74.1 C53.0 
4-33OO.L 4 - 3 5 6 0  . e 4 7  201 .4  15.1 2.8 1.382 94.6 .39S 1.180 3 4 2 . 9  S45.0 .719 1.659 0 6 . 7  ,607 - . 9  18.4 113.3 
4-8500 4-3110 ,430 T P . ~  10.3 - 3 . 3  , 1 5 4  123.0 .517 1.310 232.1 439.4 , 7 1 1  z.4420 iie.1 i . 1 ~  4 . 0  1 . 3  357.1 
4-1)301.1 4-3560 .ut z r r . 1  24.7 4 . c  1.302 02.8 .392 i.ioi 349.9 544.3 ,725 1 . 6 ~ ~  8 r . z  ,608 -e.4 1z.i iis.9 
4-3100 4-ms.1 .e31 u i . 3  5 7 . 6  12.2 .BPI 92.0 . is4 .as3 195.1 390.9 ,713 ,9930 94.2 1.~50 -10.0 - 0 4 . 5  233.4 
ir.09 14.81 4.31 3.10 6.59 10.49 10.41 11212 114.0 9.4 6o .e  .98r 1.983 01.1 iii.6 43.3 1ir.00 
4-3180 4-3305.1 .le2 2 8 . 5  -40.9 -8.4 ,934 94.3 ,159 ,865 203.6 361.3 , 7 2 1  1.0020 91.0 1.262 10.5 7 2 . 0  L43.3 
4 - 8 5 9 0  4 -ET6O -392  1 6 . 3  20.0 -?..PI ,719 120.3 . I 2 0  1 . 4 5 8  2 2 6 . 1  443.1 ,700 2.2160 115.9 1.145 3 . 0  8.7 J.0  
f e . 8 7  ~3.71 4.45 3.15 6 - 5 0  9 .27  ig.08 i/z/e ii2.i 0.0 51.0 1.033 z . 3 ~ 3  18.2 1ie.r 30.e : i i . r o  
4-5325.1 4-3580 .262 255.1 -18.1 -3.1 1.381 84.1 .398 1.106 20.9 183.6 .1140 1.657 8 7 . 6  . 6 0 5  5.0 40.2 122.0 
4 - 5 5 9 0  4-3760 -392 76.3 20.0  -2.2 ,719 120.3 .I20 1.450 226.1 443.1 ,700 2.2160 115.9 1.145 3.0 0.1 9 . 0  
11.79 14.44 5.17 3.36 8.78 9 . 2 1  19.06 2 /1 /2  109.1 6.9 48.0 .871 2.457 76.3 01.4 -45.6 76.6L 
MARS ARRIVAL DATE 2443570 1 2 MAR 19781 -- .- 
4-3160 4-3305.1 ~ 1 8 2  28 .4  -40.8 - 8 . 3  .934 94.3 .150 .e65 203.7 367.2 .721 1.0020 91.0 1.26Z 10.5 7 1 . 9  L 4 3 . 1  
4-3305.1 4-3570 ,241  280.4 21.1 3.6 1.383 93.3  ,395 1.198 340.3 5 4 Y . l  ,724 1.667 65.4 ,600 -1.9 1 4 . Y  115.9 
4-3600 4-BT00 ,435 76.0 20.1 -2.4 . I 4 7  123.6 . 5 5 7  1.553 23O.e 442.9 .608 e.4180 117.3 1.164 3 . 3  9 . 0  5.1 
i8.i~ 14.08 4.44 1.24 8.05 10.44 i s .90  i / m  117.1 1.1 1 5 . 0  1.038 z . i e r  7 1 . 7  i t s . ?  3 9 . 7  iir.co 
. e e l  
I 1  5 3  

















4-aiao 4-3324.0 .e41 540.1 50.3 iz.8 ,926 93.0 ,104 ,853 19s.s 390.4 .r i .+ ,9930 94.1 i.2~6 -11.5 -06.2 es2.0 . e 7 3  
4-sn24.5 4-3570 .273 251 .6  -29.5 -5.6 1.302 84.8 ,390 1.192 18.3 186.3 ,7180 1.668 8 5 . 9  .e06 1 .0  46.2 125.0 , 113  
4-3600 4-3160 -435 78.8 e0.l -2.4 , 141  123.6 ,557 1 . 5 5 5  230.2 442.9 .e00 2.4180 117.3 1.104 3.3 9 .0  5-1 a 5 5 5  
19.41 11.78 8.83 3.64 1 .04  10.41 19.90 2/1/2 112.0 1.1 39.9 .e05 L.93L 16.3 96.6  -38.3 79.6L 1.555 
I______ .-._ MARS ARRIVAL DATE = 2413500 (12 MAR 1910 - 
34 
8TOCOVCR ?lML 80 DAYS 1976 OUT6OUND SWINGBY M I S S I O N  D U R A T I O N  z 640 O A Y S  
WAR3 A R R I V A L  D A T E  s 2143460 
l e  NOV 1077 
. _.  
2 v 2 I 2 OECLZ R A E  ~ P E E C E  
--IN! --UP DECLC E T A  m i c  
4 V 1 I 1 D E C L 4  R 1 4  3 P E E O 4  
6 V 6 I 6 OECL6 A A 6  OCELOO 
- _____..I 
66 .9  237.1 ,231  
18.1 146 .0  ~ 2 2 2  
18.9 4 0 . 6  . S 8 4  
5 1 . 9  95.60 .984 
82.6 232.9 . e 4 4  
18.5 146.6  ,226 
20.6 46 .6  - 6 6 3  
5 4 . 2  8 7 . 5 L  . e 7 7  
__ - 
LAUMCM OWNCIY SPLEDI R A l  O E C L I  I 1 V I P a l  1 L C C E N  5YA THE11 T H E I Z P E R I H  -APHEL-'PSl 
8W6BY A R R t V E  #PEE03 R A S  D E C L S  I 3 V 3 P O I  3 L C C E N  BHA THE13 THE14 PERIH APHEL P31 
O C C A R l  RCTURM OCECOI R A B  O L C L I  I I V I P 3 I  8 L C C E N  8MA THE11 THETO P E R I H  APHEL P 3 I  
?'ROC AERO D V L  OVA EVA OVD EVR !_!P_E__SUN A-3UN RI(AP_PA--IA-- E 
. I O 3  2 3 . 1  -36.0 
-231 261.3 4 . 5  
11.10 1 0 . 3 I  4.60  
.EL2 211.0 -32 .6  
,244 L14 .1  3 .1  
,337 149.2 14 .1  
l l . 6 r  12.98 J.03 
MAR3 ARRIVAL DATE = 2443460 (12  NOV 19771 
. L ~ O  145.0 1 5 . 3  
,171 25 .7  -38.6 
a224 266.2 4 . 3  
.169 131.1 16.0 
12.40 6.31 4.30 
,189 22.2 -35.0 
-224 260.6 5.4 
-233 142.8 15.7 
13.7T 9.61 4.114 
.E10 22.S -31.7 
,936 254.1  2.6 
.E90 150.1 13.7 
~ 5 . 9 5  i i . m  4.98 
-a.o .e30 
. I  1.396 
.e ,597 





-170 .373 213.4 374.0 
.421 1.256 2.8 143.6 
. I 3 7  1.120 159.3 471.1 



















2 . 0  









.186 .e84 222.1 382.1 
-426 1.259 12.0 143 .5  
-618 1.112 157.4 479.4 






I .  7961 
I .  799 
1.012 
93 .4  
111.1 




2 . 4  
91 .e - MAR 
- 7 , s  ,934 
- 7  1.390 
- . e  .197 
4.09 '1.49 
-7.6 .939 
- 5  1 .391 
.2 .590 
4 - 1 7  7.S6 
3 A R R I  
94.3 
91 .3  
73.4 
4.01 
96 .3  
8 9 . 2  
72.6 
5.06 
[VAL DATE = 2443470 (22 N 
,159 .E65 204.0 366 .1  
.407 1.226 3 5 5 . 5  510.0 
.463 1.130 185.9 4 6 3 . 0  
18-50 11112 46.0 7.6 
.170 -874 213.7 373.5 
,408 1.230 2 . 7  149.3 
- 5 1 5  1.119 162.0 469.1 


























1 -869  
9.6 
1 . 3  
I .E 
96.5 
69.9 2 4 5 . 3  .e24 
1 9 , s  142.9 - 1 9 3  
17.3 34.2 - 4 9 7  

















66.0 2 3 7 . 7  -224 
19 .6  144.2 .196 
19.4 41.2 -159  
13.0 95.60 1.044 
61 .5  233.4 ,236 
21.1 4 7 . 9  ,643 
5 5 . 3  6 7 . 6 1  1 .051 






6 .74  
. le6 .e85 222.5 561.5 
.412 1.230 11.8 149.0 
. I86  1.109 159 .3  476.5 

















MAR3 A R R I V A L  DATE = 2443480 ( 2 DEC 19771 - 
4-3100 4-3303.8 .166 25 .0  -36.0 -7 .2 .934 94.3 .159 .861 204.0 365.7 .728 1.0020 9 0 . 6  1.262 9.4 
4-3303*8 4-3460 .e20 266.2 2.5 .4 1.386 91.3 .398 1.208 551 .3  5 1 5 . 0  .727 1.669A 104.7 .65b 1.6 
4-8610 4-SOLO .179 127.7 16.6 -.E .592 81.4 .453 1.131 169.4 461.9 .616 1.643 116.1 1 .066  1.6 
11 .67  6.00  4.26 3.66 7.06 3.74 16.23 11112 53.6 7.2 66.1 1.244 1.785 62.4 96.7 
89.3 245.0 ,220 
21.6 140.5 ~ 1 7 4  
17.8 34 .7  .486  
52.9 101.70 .e77 
4-)100 4-3506.1 -166 21.3 -34.3 -7.3 .939 96.3 ,170 .E74 213.8 393.1 .725 1.0220 91.9 1.266 9.0 65.4 233.2 . e l9  
4-3308.1 4-3460 ~ 2 1 9  260.9 1.9 . 3  1.387 89.3 .399 1.211 2.3 154 .4  ,7260 1.694A 1 0 5 . 1  -658 1 .7  21.7 141.9 1176 
4-3010 4-3630 .LIP 141.1 16.2 .2 .Sa3 76.0 .498 1.118 165.0 467.5 .561 1.675 119.2 1.063 2.0 19.7 42 .0  .539  
i a . r i  9.0s 4.10  s.re 7.12 4.15 i9.50 1 / w 2  12.6 9 . 7  01.11 1.257 1.848 79.0 9 5 . 5  5 4 . 2  9 e . c ~  1.066 
4-3COD 4-3314.8 ~ 2 1 5  21 .5  -30.6 -7.9 .944 98.3 . l a 6  ,885 222.8 361.0 . I 2 1  1.0500 93.3 1.272 9.1 60.6 233.0 .e30 
4-1114.0 4-3460 s P 3 0  254 .1  1 .4  .I 1.387 83.8 ,402 1.211 11.2 154 .1  . l e 4 0  1.698A 105.4 ,658 1.6 21 .7  142.6  ~ 1 7 9  
4-0010 4-8040 .e69 150.9 13.9 .7  . l 7 8  69.3 ,559 1.107 161.6 4 7 4 . 2  .488 1.726 123.5 1.061 2.2 21.5 49.0  ,611  
14.61 10.83 4 . 9 1  3.76 7.16 1.91 21.29 1/1/2 51.9 12.7 81.3 1.139 1.962 78.6 01.7 56.2 88.7L 1.096 
-. . HAR3 A R R I V A L  DATE = e443490 (12 D E C  1977) 
4-3100 4-3311.0 - 2 1 5  330.2 59.7 11.6 ,929 90.4 . i s 2  ,054 182.4 376 .1  ,724 .9840 9 2 . 1  1.258 -9.2 -67.3 235 .4  .el6 
4-3311.0 4-3490 .2l8 258.4 - . 3  - . O  1.584 88.4 .393 1.199 5.6 158 .9  .7270 1.671A 102.8 .E45 2 . 0  24 .Z  139.5 .*62 
4-8120 4-3600 a 1 6 4  91.1 21.1 -.E .610 92.6 ,397 1.168 184.0 451.9 .704 1.6320 111.9 1.074 1 .7  12.8 20.0 -416 
11.60 8.36 4.92 3.42 6.62 3.46 16.67 2 / i / 2  60.3 4 .2  66.9 1.265 1.767 8 0 . 7  91.5 -54 .2  91.60 .e71 
4-3190 4-3306.6 -164 20.7 - 3 3 . 9  - 7 . 1  .939 96 .3  . I 7 0  ,874 213.9 372.6 .726 1.0220 91.8 1.267 8.9 64.9 238.6 .e15 
4-3300.8 4-3490 .E15 261.3 - . 4  - . l  1.384 69.5 .393 1.199 1.9 159.1 .7280 1.669A 102.5 ,645 2.0 24.4 139.0 . I 6 1  
4-36LO 4-3630 .196 133.6 1 7 . 0  .2  ,578 79.4 .485 1.118 168.3 486.2 ,575 1.661 118.3 1.063 1.9 20.0 4 2 . 5  . le4 
1 2 - 0 5  6 .65  4.46 3.40 8.00 4.17 19.12 1/1/2 60.7 9 . 1  67.3 1.296 1.304 79.6 96.4 S5.3  96.60 1.043 
4-8200 4-3314.1 .el2 20.6 -30.1 -7.6 .945 98.4 .186 .BE6 223.0 380.6 ,721 1.0510 93.2 1.273 8.6 60.0  234.0 .e25 
4-3314.1 4-3490 ,225 254.7 - . 3  - .O  1 .384 87.0 .395 1 .198  10.5 158.8 .72SO 1.672A 102.8 .644 2 . 0  24.0  139.7 -164 X 
4-3 ILO 4-3640 .e41 15O.S 13.9 .6 . I 6 9  73 1 538 I106 164 2 472 2 . 5 1 1  I 701 322 0 1 0 6 0  2 2 2% 8 49.9 ,565 
13.56 10.13 4 . 6 7  3.44 6.65 5 . h  2 i . 6 4  l ; l / Z  60:O 11:9 62 .3  11188 1 . 9 i 2  i 6 . 5  0 3 : l  57:2 6O.OL 1.107 0 
H A R 3  A R R I V A L  DATE : 2443500 (22  OEC 19771 
4 -3150  4-3302.4 .226 337.0 60.6 12.3 .931 89.3 ,150 .E56 176.2 366.4 .727 .984 9 0 . 8  1.257 -9.5 -70.6 242.0 . e l9  
4-3302.4 4-3500 . e l 9  268.6 -7 .9  -1.2 1.361 92.1 ,369 1.188 352.6 124.2 .726 l.65OA 9 9 . 8  .633 3 . 1  31.0.134.9 . I 5 3  
4-3530 4-3790 -193  76.6 19.9 -1 .1  ,623 96.6 .391 1.199 194 .1  447.6 .730 1.6690 111.0 1.081 1.6 10.4 12.6 .406  
12.40 9.19 5.06  3.21 6.62 4 . 1 1  16.41 2/1/2 71.2 4 .7  65 .1  1.250 1.659 6 0 . 7  100.7 - 4 8 . 7  106.70 1.073 
1-3160 4-3311.1 .e13 338.4 59.6 11 .5  .929 90.4 .152 -654 182.4 376.2 .724 .9840 9 2 . 1  1.2116 -9.1 - 6 7 . 0  235.4 . t i 6  
4-3311.1 4-3500 -216 256.9 - 3 . 1  -.I 1.382 63.5 ,339 1.191 5 . 4  183.2 .7270 1.655A 100.2 .E34 2.4 27 .3  136.4 .I52 
4-3530 4 - h l O  .176 87.6 Ll.3 -.E .610 9 5 . 5  .402 1.175 188.2 451 .6  .703 1.6480 112.1 1.076 1.6 13.0 20.1 ,423 
11.82 6 .61  4 .69  3.21 6.61 3 .72  16.77 2/ l /L 66.6 4 . 3  66.0 1.288 1 .637  60.2 0 2 . 5  -52 .6  92.40 1 . 0 7 6  
6-3190 4-3308.3 .163 20.4 -33.5 -7 .0  ,939 96.3 .170 ,874 Z i 4 . 0  372.6 ,726 1.0220 91.6 1.267 6.6 64.6 238.0 .e l4  
4-3530 4-3630 ,165  135.1 1 6 . 0  .2  . 5 7 4  82 .6  .476 1.119 171.7 4 6 5 . 1  . S O 7  1,65e 117.7 1.064 1.9 2O.E 43.0  . $ l e  
11.56 6.36 4 .46  3.LO 6.60 3.9e 16.6J 1/1/2 69 .2  6 . 7  70.6 1.316 1.730 79.6 91.9 57 .1  91.40 .O6L 
-3300.a 4-3500 . e t 4  z6z.e -3.6 -,E 1.182 09.6  .so9 i . i g i  1 . 3  163.4 .7e80 1 . 6 5 4 ~  i00.0 . 6 ~  2.5 27.9 i 3 6 . 0  .iie 
* - S L l O  4-3321.3 - 2 5 0  24.7 - 2 7 . 3  -6.6 ,951 100.4 .LOO ,699 230.1 336.9 .712 1.0360 94.9 1.279 9.5 55.9 233.4 a t 3 3  
4-8130 4-3650 ,276 1 5 6 . 5  11 .5  1.1 . 5 5 4  69.6 .SO2 1.093 163.6 477.2 .457 1.729 125.2 1 ,057  2.4 23.6 50.0 *E37 
1 4 - 9 5  11.64 5.46 3.29 6.69 6.16 Ll.95 1/1/2 66.7 14 .3  56 .6  .941 2 .037  30.4 6 5 . 7  60.7 60.6L , 9 7 6  
4 - 8 a t i . 9  4-31~00 .253 240.3 -1.6 - . 3  1.300 63.1) ,390 1.104 21.6 163.1 .7130 1 . 6 ~ 5 ~  100.4 .63o 2 . z  26.2 i s 5 . 9  . i s 6  




















l / l / L  
166.7 364.1 -720  .DO70 93.2 1.256 -0.9 - 6 5 . 5  t 3 3 . L  e296 
16.5 167.2 .7200 1.646A 06.0  .E24 2 5 e9 0 133.0 ,140 
166.6 415.4 -671  1.6520 113.6 1.074 1:s ' 15:f  27.0 .44@ 
96.6 1.0 62.9 1.082 1.917 61.5 04.0 -53.6 60.4L .902 
223.3 360.1 ,721 1.0520 93.1 1.273 6.5 56.2 234.3 .*LO 
170.4 469.4 e544 1.667 120.0 1.060 2.1 L2.C 51.3 a14a 
76.7 10.1 67.4 1.246 1.603 71.6 S7.a 50.6 BL.50 1.001 





IAl8 A R R I V A L  DATE 8 L44552O (11 JAN 10781 
!D 90.9 -150 .OS8 185.2 353.6 .727A ,0840 80.2 1.258 10.a 13.7 LIL.0 
0 9S.t ,591 1.171 341.L 535.5 ,717 1.636A 84.3 4 1 5  -.4 la .4  11a.4 
5 101.4 A10 1.196 106.0 451.2 .E96 1.7000 112.a 1.064 1.8 I3.L 20.8 










8lOCOVER TIME 1 30 D A Y 8  
--___ - 
LAUNCH 8UNG8Y 8PEEOl RAl DECLl 
8UNGBY ARRIVE 8PEED3 R A 3  OECL3 
DEPART RETURN IPEED5 R A 5  OECLS 
1978 OUT8OUND SWINGBY MISSION DURATION 640 D A Y S  
MAR3 ARRIVAL DATE : 2443520 
1 1  JAN 1978 
_. 
APHEL-PSI h -  v 2 I e DECLZ R A P  w E E c e  
APHEL P31 4 V 4 I 4 DECL4 R A 4  SPEED4 
APHEL P S I  6 V 6 I 6 OECL0 RA6 SPEED0 
INC RAP DECLP E T A  PERIC PROP AERO DVL 
4-3170 4-3318.3 ~ 2 1 8  339.4 5 8 . 5  1 1 . 6  ,927 9 1 . 6  elS7 a853 188.1 3 8 4 . 2  ,720  
4-3310.1 4-3520 , 234  2 5 3 . 0  - 6 . 8  -1.2 1.379 8 5 . 0  ,390 1 .181  1 5 . 7  170.9 . I210  
4-3510 4-3810 .190 95.S  2 2 . 4  - . 5  ,599  9 7 . 8  >428 1 . 1 7 0  190.7 455.1 .669 
12 .06  9 . 0 0  4 . 9 6  3.06 6.47  4 .04  17 .47  2 /1 /2  8 4 . 5  4 . 9  80.0  
4-3210 4-3320.3 
4-8320.8 4-3520 







.e45  22.9  
. e42  2 S l . 4  
.230 1 5 6 . 2  
13.44 10.37 
.e94  330 .9  
,313 267.4 
-231 6 3 . 6  
15 .S3  11.28 
.240 3 3 5 . 1  
-247  264 .9  
-231 83.6  
13 .17  10.32 
- 2 6 . 1  
-6 .0  
1 2 . 6  
S . 4 0  -
6 2 . 3  
- 5 2 . 8  
2 1 . 7  
6 . 2 6  
6 0 . 8  
-33 .9  
2 1 . 7  
5 . 3 0  
- 8 . 2  
- 1 . 1  
1 .o 
3.07  -
1 6 . 6  
-10 .4  
- . 8  
4.%5 
1 3 . 1  
- 5 . 7  
- . 8  
3.4s 
- A  E 
-9870 9 3 . 2  
1.642A 9 5 . 7  
1.6710 113.9  
1.097 2.000 
-- ._ __ _.. 
1 . 2 5 6  - 9 . 8  - 6 5 . 2  2 3 3 . 3  , 2 3 4  
.618 2 . 9  31 .6  129.9 - 1 4 5  
1.077 1.8 1 5 . 8  20 .0  . 4 1 4  
80 .7  8 6 . 2  -52 .1  81.3L 1 . 0 9 1  
.952 100.5 ,208  ,901 230.8 388.1 . T i 3  1.0890 9 1 . 7  1 . 2 8 0  8.8 5 4 . 2  2 3 3 . 7  
1.379 8 4 . 8  .392 1 .180  1 8 . 5  171.0 . 7 1  1.642A 9 5 . 7  .617 2 . 8  31.3 
3 4 4  77 .6  .544 1 .091  1 6 9 . 2  473 .8  .49  1 . 0 8 5  1 2 2 . 3  S.056  2.2 Z 3 . 9  
6 . 4 8  4.98 20 .76  1 /1 /2  8 4 . 6  12.8 62. 1.029 1.943 70.4 9 3 . g  62 .7  
- M A R 8  ARRlVAL DATE I 2445530 I21 JAN 1976) -- 
.950 9 0 . 6  . i s 1  .e15 183.S 372.4 .726 .9840 9 1 . 6  1.257 -14 .1  - 7 8 . 9  228 .6  
1 .380  9 0 . 5  3 8 5  1.185 358.2 534.7 .728 1.641A 9 3 . 3  .611 1 2 . 2  5 9 . 1  138.5 
.621 1 0 4 . 5  ,431 1.215 201.0 4Sl.O .691 1.7380 1 1 3 . 1  1.089 2 . 0  1 3 . 2  2 0 . 3  
7 .64  5 . 0 2  17 .42  2 /1 /2  9 2 . 1  4 . 4  2 9 . 3  .615 3 . 9 5 3  81 .4  102.3 - 2 1 . 5  107 .40  
.929 9 0 . 5  , l S l  .e55 182.9 374.6 .725 ,9840 9 1 . 9  1 .256  -10 .8  - 7 1 . 8  234.0 
1 .380  8 9 . 7  .381 1.185 1 .0  174 .6  .7280 1.641A 9 3 . 4  a 6 1 5  7 . 5  4 8 . 9  132 .0  
.621 104.5 ,431 1 .215  201.0 4 5 1 . 0  .691 1 .7380 1 1 3 . 5  1 .089  2 . 0  13.2  2 0 . 3  
6 . 8 5  S.02  1 7 . 4 2  2 / 1 / 2  9 2 . 2  4 . 4  4 1 . 2  .989 e.839 78.4 1 0 0 . 7  -33 .9  101.80 
, 2 4 2  




. r s e  
1.816 . e4 7 . I 6 4  
.45e  
1.819 
4-3170 4-3300.1 .170 33 .5  -42.6 -8.2 .932 9 2 . 5  .153 .E59 194.2  360.1 . I28  ,9900 90.0 1.2S9 10 .7  73 .8  213.2 .e44 
4-3300.1 4-3530 ,244 2 7 5 . 2  2 3 . 9  4 .1  1.300 93 .7  ,380 1.181 346.9 53S.8 .723  1.6408, S 2 . 7  e613 - 2 . 2  11.7 117.3 e l 4 2  
4-3560 4-3810 .208 9 3 . 4  2 2 . 6  -.I .603  101.0 .430 1 . 1 8 2  194.9 454 .8  .686 1 .6980 1 1 4 . 3  1.081 1.9 1 5 . 0  28.1 - 4 6 2  
11 .73  8 . 7 3  4 . 2 9  3.00 6 . 4 1  4 . 4 4  17.66 1 /2 /2  9S.7 4 . 9  S l . 3  1 .007  2 .311  83.0 104.3  39.9 114.70  1 . 3 2 0  
4-3170 4-3304.4 -318 4 9 . 1  - 5 0 . 8  -17 .9  .931 9 2 . 3  ,152 .858 193.0 365 .1  .728 .9890 9 0 . 7  1 .2S9 20.3 8 7 . 6  207 .0  e437 
4-3304.4 4-3530 .437 2 7 8 . 3  6 9 . 0  17 .2  1 .380  92.0 .386 1.184 312.9 135.1 .727 1.641A 9 3 . 1  .614 -15 .4  -23 .7  112 .1  a228 
4-35.0 4-3e10 .ZO8 93.4  2 2 . e  - . I  .603 101.0  ,436 1.182 194.9  414.8 .666 1 .6980 1 1 4 . 3  1.081 1 . 9  1 5 . 8  2 8 . 1  .462 
16.10  11 .17  6 . 7 3  4 .93  8 .32  4 . 4 4  17.86 1 /2 /2  9 2 . 4  4 . 9  20 .3  ,315 5.681 8 7 . 7  1 0 2 . 9  1 0 . 7  114.30 1 . 4 7 5  
4-3170 4-3318.(l .218 339 .1  5 8 . 5  11 .6  .927 9 1 . 6  .15? . O S 3  188.7 3 8 4 . 2  ,719  ,9870 9 3 . 2  1 .256  - 9 . 7  -65 .1  233.4 -234 
4-3310.. 4-5130 -214  2 5 4 . 6  -10.8 - 1 . 8  1 .379  8 5 . 9  .389 1.182 1 4 . 7  174.4 .7220 1.642A 9 3 . 6  .613 3.1 3 5 . 0  127.4 ,145  
4-35.0 4-3810 .208 93.4  2 2 . 6  - . S  .603  101 .0  .436 1 .162  194 .9  414 .8  ,668  1 .8980 1 1 4 . 3  1.081 1.9 1 5 . 8  2 8 . 1  ,402  
12 .46  9 .39  4 . 9 5  3 . 0 7  6 . 4 7  4 . 4 4  17 .68  2/1/2 91 .8  4 .9  56.3 1 . 1 0 2  2.121 79 .6  89.1 - 4 9 . 7  82.7L 1 .234  
4-3170 4-3300.0 .169 33.1 - 4 2 . 3  
4-3300.0  4-3540 .242  277 .1  19.3 
4 - 3 ~ 7 0  4 - 3 e i o  .e28  9 2 . 3  2 2 . 7  
12.22 9.20 4 . 2 7  
4-3170 4-3318.4 - 2 2 0  339.2  5 8 . 6  
4-33le .4  4-3540 .236  256 .7  - 1 7 . 1  
4-3570 4-3810 -228  92.3 2 2 . 7  
13 .07  9.92 4 . 9 8  
-_ - MARS ARRIVAL DATE = 2443540 13% JAN i 9 m )  
-8 .1  .932 92 .5  .153 .a59 194 .2  360.0 .728A .9900 9 0 . 0  1.219 1 0 . 6  7 3 . 5  253 .4  .E4%! 
3 . 3  1 . 3 8 0  9 4 . 0  3 9 0  1 . 1 8 3  34S.5  S39.1  ,721 1.644A 90.6 .610 - 1 . 5  1 5 . 6  115 .5  - 1 4 3  
-.I ,609  104.2 .447 1 .197  199 .1  454 .6  ,662  1.7330 1 1 4 . 8  1 .086  1 . 9  1 5 . 8  2 8 . 2  -473  
3.02 6 . 4 3  4 . 8 3  17 .91  1/2/2 102.6 4.8 11.8 1,029 2.136 8 2 . 1  106 .6  42 .2  115.50 t . 1 6 9  
1 1 . 7  .927 9 1 . 6  . is7 .e53 188.8  384.1 .720 .9870 9 3 . 2  1.2S6 - 9 . 9  - 6 1 . 6  233 .1  .236  
-2 .9 1 .380  8 6 . 3  .389 1.184 13 .2  177 .6  . l e 3 0  1.641A 91 .S  .610 4 . 6  3 9 . 3  126 .0  -150  
-.I .609 104.2 .447 1 .197  199.1 4 5 4 . e  .662 1.7330 1 1 4 . 8  1.086 1 . 9  1 5 . 8  28.2 ,473  
3 .15  6 . 1 6  4 . 9 3  17.91 2/1/2 9 8 . 2  4 . 8  10.9 1.080 Z.325 78 .3  9 2 . 6  - 4 5 . 8  8 4 . 7 1  1.432 
4-3180 4-3325.l .PSI 341 .3  5 7 . 6  1 2 . 2  ,926 9 2 . 9  .164 ,8S3 1 9 S . l  390 .9  ,713  ,9930 9 4 . 2  1 .256  -10 .9  - 6 4 . 5  233.4 -262 
4 - 3 3 L l . l  4-3540 ,262  251.1 -9 .2  - 1 . 8  1 . 3 7 9  83 .2  .397 1.177 24.0 177.9 ,7100 1.644A 9 1 . 4  ,608 3.4 34.4 123.8  -149  
4-3570 4-3820 .e05 103.5 23.0 - .2 ,590 100.3 ,414 1.165 192.9  4 5 8 . 4  ,638 1.6940 1 1 5 . 7  1 .078  1 . 9  1 8 . 3  3 6 . e  ,464 
12 .70  9 . 5 6  5 .17  3.14 e . S 5  4 . 3 9  18.18 2/1 /2  9 8 . 9  1.9 5 6 . 6  .E75 2 . 1 0 8  8 1 . 1  83 .9  - 5 1 . 4  13.71. -969  
MARS A R R I V A L  DATE : 2443530 I10 FEB 1978) 
4-3170 4-3300.1 .170 33 .4  - 4 2 . 5  -8 .2  ,932  92 .5  , 155  ,859 194 .2  360.1 ,728  .9900 9 0 . 0  1 . 2 5 9  10 .7  
4-3300.1 4-3550 ,243 2 7 9 . 2  1 7 . 1  3.0 1.381 94.4  .392 1.185 344 .2  542.1 ,720  1 .650  8 8 . 6  .BO8 - 1 . 1  
4-85eO 4-8010 . L I Z  9 1 . 9  2 2 . 6  - . I  .618 1 0 7 . 5  .461 1.217 203.2 414 .4  .656 1.7770 115.5  1 .092  2 . 0  
lL.89  9 .60  4 . 2 8  3.08 6 . 4 9  5 . 5 2  18 .24  1 /2 /2  108.7 4 . 1  5 8 . 5  1.014 2 . 0 4 7  8 2 . 1  109.0 
4-3110 4-3313.2 .400 330.6  63.8 23.1  ,929  9 2 . 0  .15S ,856 191 .3  378 .5  -723 ,9880 9 2 . 5  1 .257  - 2 1 . 0  
4-8313.1 4 - 3 5 5 0  . 4 5 4  262.0  - 7 1 . 2  -18.1 1.381 8 9 . 0  ,388 1.189 5 . 7  180.0  .7280 1 .610  8 9 . 6  ,610  1 9 . 8  
4-3380  4-3810 ,252 91.9 22.8 -.S ,618 S07.5 ,401 1.217 203.2 454.4  .6S6 1.7770 115.5  1 . 0 9 2  2 . 0  
19.99  1 3 . 9 6  6 . 4 4  6.03 9.40 3.32 18.24 P / l / Z  9 7 . 9  4 . 1  1 8 . 4  e292 6 .269  8 3 . 2  103.6 
73.7  2 5 3 . 3  .e43 
1 5 . 9  28.3 . 4 8 7  
4 3 . 0  116.60 1 .061  
6 7 . 7  147.1 .e71 
1 5 . 9  28.3 . 1 8 7  
- 8 . 3  101 .50  1.S38 
a7 .4  i i 4 . i  . i 4 6  
- 8 3 . i  i 8 s . e  , 4 5 4  
4-1170 4 - n i r . e  ,233 337.5 59 .4  i 2 . e  ,928  91 .7  , i s 6  .a54 189.1  383.2  LO . w r o  9 3 . 1  1.216 -10 .7  -08.2 231.6  .etle 
4 - a s i 7 . 0  4-3550 .ese  259.5  -50 .5  -5.3 i . w i  8 7 . i  . N O  1.187 1 0 . 5  180.8  .reso i . 6 5 ~  8 9 . 0  .eo9 6.9 4 7 . 2  t e 7 . 0  . l e 3  
4-85aO 4-5810 ,252  9 1 . 9  2 2 . 6  - . 5  ,618 107.5  .A61 1.217 203.2 454.4 .6S6 1.7770 115.5  1 .092  2 . 0  1 5 . 9  2 8 . 3  ,467  
14 .16  10 .72  5 .20  3.44 6.84 5.12 18.24  2 / l / 2  102.9 4 . 7  41 .1  .950 2.8S2 76.8  9 1 . 6  -36.9 88.9L 1 . 7 5 9  
4 - s i 8 0  4 - s ~ t s . t  .e30 341.4 5 7 . 6  12 .1  . g e e  9 2 . 9  ,164 . e 5 3  i 9 s . i  ~ 9 1 . 0  . 7 l i  .9930 9 4 . 2  1.256 - 1 0 . 8  - 6 4 . 3  e33.s . e 6 1  
4-aseo.8 4 - w s o  . e61  21s.o - 1 3 . 0  - 2 . 5  1.380 83.6  .ssr 1 . ~ 8 1  2 2 . e  ~ 8 0 . 8  . ~ Z D  1 . 6 ~ 0  O S . J  .6os  4 . 0  31.9 122.6  . i s 3  
4-J800 4-J92O . t 2 5  101.7  2 3 , l  - . t  ,596 103.1  ,463 1.179 197 .0  458 .1  ,633  1.7250 116.1  1.08P 1 . 9  1 6 . 3  3 6 . 3  . 4 9 4  
18 .22  1 0 . 0 0  5 . 1 5  3.L2 8 . 6 3  4 .61  1 6 . 4 1  2/1 /2  104.5 5 . 8  5 3 . 0  ,683 2 . 2 4 2  79 .8  87 .4  - 4 9 . 2  74 .01  1 .091  
MAR8 ARRIVAL DATE : 2443560 I20 FEE 1978) -- - -- - - 
36 
M I I I I O N  DURATION * 0 4 0  D A Y 8  
NARI ARRIVAL DATE * L4439OO 
IC WAR 1070 
LAUNCH OWNCOY W E E D 1  R A l  DECLl I 1 V 1 C81 1 ECCEN 8HA T H E T l - ~ H E T ~ ~ E R I H  ACHEL PO1 t V L I I DECLt - R A L  ICLEOC 
IWNGBY ARRIVE W E E D 3  R A 3  DECL3 I 3 V 5 ?I1 3 LCCEN 8MA THE73 WET4 PERlH ACHEL ?SI 4 V 4 I 4 OLCL4 RA4 WEE04 
DECART RETURN 8CEED5 RAS DECLS 1 8 V 5 PI1 B ECCtN INA THLTS THETI  CERXH ACHEL . P I 1  0 V 0 I 0 DLCLO RAO ICEEDI  
aiocovm TINE I BO OAVI  1978 OUTBOUND 1WINCBY 





4-3190 4-3308.3 .183 20.4 -33.5 -7.0 .939 96.3 ,170 ,074 214.0 372.6 ,726 1.0220 91.8 1.267 8 . 8  84.8 t 3 8 . 8  *e14 
4-3308.8 4-3500 -214 262.e -3 .8 - , 8  1.382 89.6 ,389 1.191 1.3 163.4 .7280 1.054A 100.0 a634 0.5 L 7 . 9  136.0 * l S L  
4-3530 4-3070 .469 187.6 8.3 3.0 ,542 48.5 ,708 1.077 161.9 495.8 .250 1.905 140.0 1.052 4.0 e5.3 7o.C ,879 
19.00 15.88 4.46 3.20 6.60 11.42 L8.43 ill/$! 89.2 23.2 70.6 1.318 1.730 79.8 97.9 57.1 97-10 *Sal! 
4-3160 4-3295.t ,162 38.2 
4-3295.C 4-3510 ,248 274 .9  
4-3540 4-3840 -205 140.1 
ii.58 8.5e 
4-3160 4-3311.1 ,213 338.5 
4-3311.1 4-3510 .el8 259.9 
4-3540 4-3840 .205 146.1 
i t . 3 5  9.2e 
_ _  MARS ARRIVAL DATE = e443110 1 i JAN 19761 
' -42 .0  -8.0 ,930 90.9 ,150 ,856 185.2 353.6 .727A .9840 89.9 1.258 10.8 73.5 L62.0 *e45  
1 14.5 t.6 1.379 95.0 .390 1.170 342.1 529.6 . l i b  1.637A 96.5 ,621 -.6 17 .7  102.7 -143 
1 5 . 5  -8  ,159 80.4 .508 1.106 170.4 469.4 ,544 1.687 120.0 1.000 2.1 2e.P 51.3 * I 4 9  
I 4 . 1 8  3.02 8.43 4.37 19.75 1/2/2 82.7 10.7 59 .5  .998 t . 0 1 8  65.9 100.1 45.5 114.70 1.014 
I 59.8 11.4 .929 90.4 .112 ,854 182.4 376.2 ,724 .e840 92 .1  1.2S8 -9 .1  -00.9 2 3 S . I  eel6 
I - 7 . 1  -1.1 1.381 88.6 .387 1.187 4 .9  167.2 .7280 1.648A 97.8 .e20 3.0 31.1 133.3 ~ 1 4 7  
15.5 .6 .559 80.4 .SO8 1.106 170.4 469.4 ,S44 1.607 120.0 1.060 2.1 22.2 51.3 ~ 5 4 9  
I 4.88  3.10 6.50 4.37 19.75 2/1/2 77.0 10.7 62.0 1.294 1.940 79.5 94.3 - 5 0 . 5  03.80 1.211 
4-3170 4-3318.4 .e19 339.2 5 8 . 6  11.7 .927 91.6 .157 .a53 i w . 7  384.1 .720 .BE70 93.2 i . 2 ~  -9 .9  - 6 5 . 5  233.e .ea0 
4-3316.4 4-3510 .e36 2 5 1 . 7  -4 .0  -.I 1.380 85.4 .392 1.183 16.5 167.2 .72OD 1.646A 9 8 . 0  .624 2.s 29.0 133.0 .146 
4-3540 4 -3050  .250 1 5 7 . 8  11.9 1.0 .549 73.7 .561 1.092 166.2 475.4 .480 1.704 123.7 1.056 2.3 23.8 58.9 -810 
13 .59  10.47 4 . 9 8  3.12 6 .53  5.49 21.28 2 / l / Z  78.6 13.5 62.9 1.082 1.917 8 1 . 5  84.0 -53.0 6 0 A L  -992 
MARS A R R I V A L  D A T E  : 2443520 (11 JAN 1978) 
4-3100 4-3295.L ,162 38.3 -42.2 -8.0 .930 90.9 . I S 0  . O S 6  185.2 353.6 .727A .9840 8 9 . 2  1.Z58 10.9 73.7 262.0 e247 
4-3295.1 4-3520 .247 276.2 13.1 2.3 1.379 95 .2  .391 1.177 341.2 533.3 .717 1.636A 9 4 . 3  . 6 l 5  - . 4  19.4 119.4 -142  
4-3S50 4-3840 .194 142.6 16.7 . 5  .5S6 83.9 .499 1.107 173.9 468.4 .I55 1.659 119 .3  1.061 2.0 22.4 51.8 -538 
4-3160 4-3311.0 . e l 5  338.1  59.7 11.8 .929 90.4 ,152 .854 182.4 376.1 .724 .9840 92.1 1.258 -9 .2  -87.4 235.3 .el6 
4-3311.0 4-3520 ,218 261.6 - 1 4 . 0  -2 .2  1.380 88.9 .380 1.185 3 . 8  111.0 ,7280 1.642A 95.6 .820 4 . 0  36.4 130.9 ~ 1 4 7  
4-3550 4-3840 .194 142.0 18.7 . 5  . 5 5 6  83.9 .499 1,107 173 .9  468.4 , S 5 5  1.659 119.3 1.061 2.0 22.4 51.8 a 5 3 6  
19.14 9.05 4 .92  3.09 6.50  4.13 19.48 2/1/2 85 .0  10.2 56.1 1.262 2.128 78.5 98.8 -40 .4  95.70 1.423 
4-3110 4-3318.5 . e l 8  339.4 1 8 . 5  11.6 ,927 91.8 ,157  ,613 188.7 384.2 .720 ,9810 93.2 1.256 -9.8 -85 .L  233.3 ,934 
4-3318.6 4-3520 ,234 253.0 -9 .8 - 1 . 2  1.379 85.6 .390 1.181 15.7 110.9 ,7210 1.042A 9S.7 ,818 2.9 31.0 129.9 ,145 
4-3550 4-3850 ,230  118.2 12.8 1.0 . 5 4 4  77.0 ,544 1.091 169.2 473.8 .498 1.685 122.5 1.056 2 . t  23.9 59.7 a 5 9 0  
13.00 9.94 4.98 3.06 0 .47  4 .98  20.76 2 /1 /2  84 .5  12.8 60.0 1.097 L.OOO 8 0 . 7  86.2 - 5 2 . 1  81.3L 1 .097  
ii.31 8.32 4 . 1 9  2.99 8.40 4.13 m.48  m v z  90 .1  10.2 61.1 .eo8 1.907 85 .6  aoi.8 40.1  111.40 .e55 
____- MARS A R R l V A L  DATE : 2441530 I21  JAN 1978) - 
4-3160 4-3507 .9  .e94 330.9 62.3 10.8 ,930 90 .0  .ill , 8 5 5  183.5 372.4 , 728  .9840 91.0 1 , 2 5 7  -14 .1  -78 .9  208.0  ~ 3 1 3  
4-3307.9 4-3530 .313 207.4 -52 .8  -10.4 1.380 90.5 ,385 1.185 358.2 5 3 4 . 7  ,728 1.641A 03.3 $815 12.2 59.5 130.5 ~ 1 9 9  
14 .52  10.27 8.26 4 .25  7.64 4 . 0 1  19.30 9/11?. 92.1 9.8 L9.3 ,815 3.953 81.4 102.1 -21 .5  107.40 1 . 0 1 6  
4-3100 4-3309.7 ,240  335.1 60.8  \ l S . l  .929 90.5 .151 ,855 182.9 374 .8  ,725 .9840 91.9 1.2S8 -10.0 -71 .0  C34.0 s t 4 7  
4-3560 4-8840 .189 138.4 18.1 .I .5$5 87.5 ,493 1.110 1 7 7 . 4  467.5 , 5 8 3  1.050 118.9 1.082 2.0 22.5 5 C . E  ,531 
12.70 9.31 5 . 3 0  3 .45  6.85 4.01 19.30 2/1/2 9 2 . P  9.8 41.L ,989 2.839 78.4 100.7 -33.9 101.80 1.8i9 
4-3500 *-a840 .ma 138.4 i 8 . i  .I . 5 5 5  8 7 . 5  ,493 1.110 1 7 7 . 4  467.5 .563 i . 6 ~  1 i 8 . 9  1 . 0 6 ~  2.0 22.5 52.2 .IS% 
4-3aoe.r 4-3130 ,247 264 .9  - 3 3 . 9  -5 .7  1 . ~ 0  89.r .385 i . 1 ~  1.0 174 .0  .7280 1 . 6 4 1 ~  93.4 ,015 7.5 48.9 132.0 . i o 4  
4 - 3 1 7 0  4-3300.1 , 1 7 0  33.1 - 4 2 . 0  - 0 . 2  .e32 9 2 . 9  .153 .E59 194.2 380.1 . l e8  .9900 90.0 1.L59 10.7 73.0 2 5 3 . 2  ,244 
4-3160 4-39¶0  . e l 4  153.1 13 .7  -9  , 5 4 1  81.5 .531 1.092 172.4 472.8 ,513 1.071 I21 .8  1.058 L . 1  P4.1 00.3  s S 7 4  
11.90 0.90 4 .29  3.00 8.41 4.00 20.37 1 /2 /2  95.7 12.L 51.3 1.007 2.311 83.0 104.3 39.9 114 .70  1 .300  
4-ss00.i 4-3530 .e44 er5. t  ~3.9 4 . 1  i.?180 9 3 . 7  . S E E  1.18% 346.9 535.0 .IPS 1 . 8 4 0 ~  92.7 -t.t 11.1 i i i . 3  . i 4 2  
4-3170 4-3318.0 -218  339.5 58.5 11.8 ,927 91.6 .157 ,853 188.7 384.P .719 .OB70 93.2 1.250 - 9 . 7  -05 .1  L 3 3 . 4  st34 
4-3310.4 4-3530 ,234 254 .0  -10.8 -1.8 1.379 85.9 ,389 1.182 14 .7  174.4  ,7220 1.84OA 93.6 ,013 3.5 35.0 lL7 .4  . a 4 5  
4-35eO 4 -8850  .L14 1 5 3 . 5  13 .7  .9 . 1 4 1  81.5 ,531 1.092 1 7 2 . 4  472 .6  .513 1 .071  1t1.6 1.058 L . 1  L 4 . 1  80 .3  ~ $ 1 4  
lt.32 9.58 4 .95  3.07 0.47 4.80 tO.37 Z / l / 2  91.6 12.8 56.3 1.102 t . 1 2 1  79.8 09 .1  - 4 9 . 7  4 L . 7 L  1 . t 3 4  
-- MAM ARRIVAL DATE = ~ 4 3 5 4 0  131 JAN isre) - - -  r -  
4 - s i 7 0  4-3300.0 . i w  33.1 - 4 2 . 3  -8.1 .one 02.5 .153 ,859 194 .2  360.0 , 7 2 8 ~  ,9900 90.0 i.tss i o . ~  7 3 . 5  ~ 5 3 . 4  .c4t 
4-8300.0 4-3540 ,142 L77.1 19.3 3.3 1.380 94.0 .390 1.183 345 .5  539.1 ,721 1 . 8 4 4 A  90 .8  ,810 - 1 . 5  15 .8  1 1 5 * ¶  
4-3510 4-3850 ,204 110.0 15.0 .9 .540 05.4 .521 1.094 1 7 5 . 7  471.5 . l e 4  1.684 120.9 1.057 2 .1  L 4 . 1  80.8 ,503 
11.65 8 .83  4.L7 3.02 6.43 4.38 20.09 1/2/2 102.6 11.7 55 .8  1.029 L.136 8L.5 100.0 4 L . t  115.50 1.100 
-9.9 -85.6 L33.1 *e38 
4 .6  39.3 126.0 -150 
L . 1  24 .1  80.8 -503 
9L.0 - 4 8 . 8  04.IL 1 . 4 3 C  
4-3110 4-3310.4 .22O 339.t 88.0 11.7 .927 91.0 .157 . .E53 188.8 384.1 . l e 0  .9870 93.C 1.258 
4-3BlB.4 4-3540 .e38 258 .7  -17.1 -2.9 1.380 86.3 ,389 1.184 13.9 177.6 .7230 1.645A 91.5 .el0 
4-0570 4-8050 . t o 4  150.0 15.0 .9 ,540  85.4 . l e1  1.094 1 7 5 . 7  471.5 .524 1.884 120.9 1.057 
a t . 5 0  9.33 4.98 3.15  6.50 4.30 to.09 w i / t  9 i . t  11.1 50.9 1.010 t .325 7 8 . 3  
30 94.C 1.L50 
71.0 47  8 lt4.1 1.051 
57.9 26 92.9 99.1 39 4A 1 4 .EO  
-9.L 24.0 17 
10.3 
3 . 1 7  98.0 1 
-10.9 -84 .5  L33.4 a C 6 t  
t . 3  t5.3 89.0 -614  
83.9 -111.4 73.7L ,989 
3.4 34.4 1~1.8 ,149 


















a .  789 
,108 
38 
H I S I I O N  DURATION 680 CAYS 
MARS ARRIVAL O A l E  = 2443550 
10 F E 8  1970 
LAUNCH SUNGBY SPEED1 R A l - O E C L i i  l--i 1 --iSf l-ECCEN -9HA THE11  THET2 P E i i l H  APHEL P S I  2 V 2 f 2 OECLP R A 2  SPEED2 
SUNGBY ARRIVE SPEEOI  R A 3  OECLS I 3 V 3 P S I  3 ECCEN SHA THE13 THE14 P E R I H  APHEL P S I  4 V 4 I 4 DECLa R A 4  8PEEC4 
O E C A I I T  RETURN 8PEEO5 R A S  OECLS 1 5 V 5 P S I  5 ECCEN SHA W E T S  THE16 P E R I H  APHEL P S I  6 V 6 f 6 O E C L I  R A 8  8PEEO6 - - .- PROP_--AERO--DVL D V A  EVA - O y O ~ - ~ V R  -_IYPE SUN A SUN R&APPA----A __ E ..-INC _ _ R A P  OECLP ETA CERIC 
4-3180  4-3305.7 .190 30.3 -42.2 -9.0 .934 94.2 .159 .864 203.5 368.0 .727 1.0010 91.1 1.262 11.1 73.3 242 .0  .e53 
4-3305.7 4 - 3 5 5 0  , 2 5 3  274.8  3 3 . 5  5 . 8  1.381 92.2 ,389 1.188 352.3 5 4 1 . 3  .726 1.650 89.2 .609 - 4 . 0  5.3 1 1 4 . 1  * l W  
4-3560 4-3860 a 2 2 5  160.8 11 .5  1.3 .125 82.8 ,553 1.018 1 7 4 . 1  4 7 5 . 7  .482 1.673 123.2 1.052 2.2 2 5 . 3  69.6 *I98 
12.58 9 . 4 2  4 . 5 6  3.16 6.57 4.86 20.97 1/2/?. 106.0 13.7 4 3 . 1  .939 2.720 79.1 109.5 33.6 114.10 1.614 
8TOPOVER T IME 1 IO D A Y 8  1978 OUTBOUNO SWINGBY 
---_ - -. - 
4-3180 4-3308.9 .265 41.9 -48.2 -14.2 ,933 94.0 ,159 .863 202.2 311.6 .726 1.0000 91.6 1.261 16.2 61.2  e25.9 -355 
4-3308.9 4 - 3 5 5 0  .3S5 272.1 59.6 12.8 1.381 90.9 .388 1.189 356.9 541.0 ,728 1,610 89.4 .610 -11.1 -15 .6  111.9 *I92 
* -3560  4-3860 , 2 2 1  160.8 11.5 1.3 ,525 82.8 .553 1.078 1 7 4 . 1  4 7 5 . 7  - 4 8 2  1 . 6 7 3  123.2 1.092 2 . 2  25.3 69.8 - 5 9 8  
14.68 10.60 5.74 4.08 7.47 4.86 20.97 1/2/2 101.7 13.7 25.0 ,477 4 . 8 1 8  82.4 107.4 1 6 . 8  111.50 1 . 7 2 6  
4-8180 4-3825.L -230 341.4 5 7 . 6  12.1 .926 92.9 ,164 .e53 195.1 S91.0 ,713 .9930 94.2  1,256 -10.8 -64.3 238.5 *201 
4-3325.C 4-3530 .261 253.0 -13.0 -2.5 1.380 83.6 .39T 1.181 22.6 180.8 ,7120 1.650 8 9 . 5  ,609 4 . 0  38.9 122.8 vi53 
4-8580 4-3660 ,225 160.8 1 1 . 5  1.3 .525 82.8 .S53 1.078 1 7 4 . 1  4 7 5 . 7  ,482 1.673 123.2 1.052 2.e 2 5 . 3  69.6 *5on  
13.23 10.01 5 . 1 1  3 . ~ 2  6.83 4 .86  eo.97 w i / e  104.5 13.7 13.0 2 . i ~  79.8 87.4 - 4 9 . 1  7 4 . 9 ~  1.097 _- -- -- MAR6 ARRIVAL DATE L: 2443S60 I20 FE9 1976) --- - 
4-3170 4-3300.L e172 33.8 -42.9 -8.4 .932 92.5 .153 .8S9 194.2 360.3  ,728 ,8900 90.0 1.259 10.9 74.1 213.0 ~ 2 4 7  
4-3300*t  4-3560 .247 281.4 15.7 2.8 1.382 9 4 . 8  ,395 1.189 342.9 545.0 ,719 1.659 66.7  -607 - .9  16.4 118.8 ~ 1 5 1  
11.78 8.60 4.31  3.18 6.59 4.28 19.63 1/2/L 114.0 11.0 80.8 ,987 1.983 61.7 111.6 43.3 117.00 -971  
4-8500 4-3850 .e01 141.4 l I . 9  .8 .543 93.1 .Si2 1.102 182.9  470 .0  , 537  1,6670 120 .3  1.060 1.9 24 .1  61.7 - 5 5 2  
4-sieo 4-3301.1 .ice 28.5  -40 .9  - 8 . 4  .9s4 94.3  . i s 9  ,885 203.8 w 7 . s  .727 1.0020 s1.0 i.ese 1 0 . 5  7t.0 243.3 .e41 *-saos.t * - S S ~ O  .mi 277.7 2 4 . 7  4 . 2  i . 3 8 2  92.8 ,392 $.is1 349.9 544.3 ,725 1 . 6 ~ 8  e7.e .ea8 -e.* 12.1 113.9 . 1 5 0  
u . 2 3  9.00 4 . 4 5  5.15 6.50 4 . 6 3  ~ 0 . 6 ~  i / w e  1te.i i3 .e  51.0 i.033 e . w s  70.2 1ic.r 80.c 115 .70  1.366 
4-3590 4-3860 a 2 1 5  157.3 12.9 1.2 . 5 2 5  8 7 . 0  ,543 1.080 177.4  4 7 4 . 6  ,493  1.866 122.5 1.053 2 .1  25.3 7O.C 
4-3180 4-3325.1 .231 341.3  37 .6  12.2 .926 92.9 ,164 .e53 195.1 390.9 ,713 .993D 9 4 . P  1.256 -10.9 -64.5 LS3.4 . L I Z  
4-3325.1 4-3560 .E62 e55.1 -18.7 -3.5 1.381 84.1  ,398 I.lB6 20.9 183.8 .7140 1.657 8 7 . 6  ,603 5 . 0  4 0 . 1  lCe.6 * I 5 9  
4-3590 4-3860 .e15 1 5 7 . 3  12.9 1.2 .925 6 7 . 0  .543 1.080 177.4 474 .6  .493  1.686 122.5 1.053 L.1 C5.8 7 O . L  * 5 6 7  is.ie 9.00 5.t~ 3.50 6.76 4 . 6 3  eo.68 v1/2  109.1 13.2 48.0 ,815 e .457  71.3 e i . 4  -45.6 76.6L 1.~75 
MARS M R I V A L  O A I E  L: 24435TO ( e MAR 1978)' ._ 
39 
STOPOVER 7IME = 30 DAYS 1978 OUTBOUNO SWINGBY MISSION DURATION = 7 2 0  D A Y S  
M A R S  ARRIVAL DATE E 1445500 
22 DEC 1977 
LAUNCH 8WNGBI 8PEEOl R A l  DECLl I 1 V 1 PSI 1 ECCEH---SMI T H E T l  THETZ PERIH APHEL*-PSI 2 < 2 I 2 OECLZ R A 2  SPEED2 
8WNCBY ARRIVE (PEED3 R A 3  OECLS I 3 V 3 PSI 3 ECCEN SUA THE13 THE14 PERIH APHEL PSI  4 V 4 I 4 OECL4 R A 4  SPEED4 
DEPhRT RETURN 8PEED5 R A 5  OECLS I 5 V 5 PSI  5 ECCEN SMA THETS THE16 PERIH APHEL PSI 6 V 6 I 8 OECLO RAE SPEED6 
- -  - _. 
PROP AERO OVL OVA EVA OVO EVR---IYPE-_SUN A_$UN R KAPPA - - A -  - E 
MARS ARRIVAL DATE = 2443500 (22  OEC 1977) - -- - 
4-3150 4-3302.4 .e26 337.0 6 0 . 8  12.3 ,931 89.3 .150 ,658 176.2 366.4 .727 ,984 90.8 1.257 -9.5 -70 .8  242.0 - 2 1 0  
4-3302.4 4-3500 .El9 268.6 - 7 . 7  -1.2 1.381 92.1 .389 1.168 352.6 524.2 .7Z6 1.65OA 89.8 ,633 3.1 31.0 134.9 e 1 5 3  
4-3580 4-38TO ~409 167.8 8.3 3.0 .542 48.5 ,768 1.077 161.9 495.8 . 2 S O  1.905 140.0 1.052 4.0 25 .3  7 0 . 1  . 8 7 *  
19.72 16.50 5.08 3.21 6.62 11.42 28.43 2/1/2 71.2 23.2  85.1 1.230 1.659 80 .7  100.7 -48.7 106.70 1.073 
4-5180 4-3295.1 a162 38.1 -42.0 -8.0 .930 90.9 ,150 .858 185.2 353.6 J 2 7 A  .9640 89.2 1.256 10.8 73 .5  261.0 a245 
4-3895.e 4-3510 ,240 274.9 14.5 2.6 1.379 95.0 .390 1.178 342.1 529.6 .Ti8 1.637A 96.5 -621 - e 6  1 7 . 7  1 1 2 . 7  -143 
4-8140 4-3880 .147 171.4 8.6  4.4 .53U 40.4 .a38 1.068 164.2 503.8 .173 1.963 146.0 1.048 5 . 1  25.9 7 7 . 0  , 985  
LO.85 17.82 4.18 5 .02  6.43 13.64 31.34 1/2/2 82.7 27.1 59.5 ,998 2.016 85.9 100.1 45.5 114.70 1.014 
MARS ARRIVAL DATE E 2443510 ( 1 JAN 1078) -__-___------- 
-. __ MARS ARRIVAL DATE 2443520 (11 JAN 1978) 
4-3180 4-3295.2 -162 36.3 -42.2 -8.0 .930 90.9 .130 ,856 185.2 353.8 .727A ,9840 69.2 1.258 10.9 7 3 . 7  262.0 , 1 4 7  
4-3295.L 4-3520 .I47 276.2 13.1 2.3 1.379 95.2 .391 1.177 541.2 533.3 ,717  1.638A 94.3 .Oil -.4 19.4 119.4 ~ 1 4 2  
4-SS50 4-3880 .485 174.9 5.4 3.7 . I 2 0  47.4 .790 1.062 163.7 498.8 .e22 1.901 142.1 1.046 4.3 26.2 79.7 .SO8 
19.04 16.05 4.19 2.99 6.40 11.66 L9.20 1/0/2 90.1  24.6 61.1 ,968 1.961 65.0  101.8 46.1 115.40 - 9 5 5  
4-3180 4-3311.0. ,215 
4-SS11.0 4-3520 .el8 
4-3550 4-3880 .485 
19.6? 
4-3100 4-3301.9 ,294 
4-8301.9 4-8530 ,313 
4-3500 4-3880 .431 
LO.85 
4-3100 4-3309.1 .e40 
19.09 
4-3801.1 4-3~30 ,147 




































- 5 . 1  1.3 
3.1 .I 
3.45 8. 
9 00.4 .I50 ,654 182.4 3 
0 88.0 .SEE 1.165 3.6 1 
0 47.4 ,790 1.062 163.1 4 
0 11.16 t9.20 t/I/L 85.0 
IAR1  ARRIVAL DATE = t44353O 
80 90.6 ,151 .OS5 165.5 3 
IO 90.5 .SOB 1.165 S56.L I 
I! 83.6 ,147 1.056 164.0 4 
b4 10.34 LT.43 C f l / C  9L.l 
'9 90.5 ,151 .e55 18t .9  I 
10 89.1 .385 1.185 1.0 1 
C 5S.6 -147 1.050 164.0 4 






















-9.t -81.4 tS5.S ,2*8 
4.0 30.4 130.9 ,141 
4.3 L6.L 19.1 .SO6 
98.0 -46.4 9 5 . T O  1.4LS 
-14.1 -76.9 ttO.0 .)IS 
1t.t 59.1  136.5 .19S 
3.8 L0.4 81.8 ,843 
801.8 -L1 .8  107.40 i.010 
-10.8 -11.0 CS4.0 .C4T 
1.5 48.8 111.0 el64 
8.8 t0.4 01.8 .043 
100.1 -33.9 101.00 1,819 
~- 
4 0  
1978 
INBOUND SW I NGBY 
5.3 
41 
- -  MAR8 ARRIVAL OAT€ = 2 
4-3320 4-3520 1.126 109.8 .433 1,425 .112 
4-3150 4-3122.9 .ZOO 95.1 27.4 1 .2  .593 98.6 ,441 1.162 191.2 311.1 . M O A  1.61 .381 
4-37PL.9 4-3800 -381  269.1 13.3 3.1 1.400 103.2 69 1.254 311.8 452.2 .666 1.84 e491 
18.69 12.88 8.40 6.03 9 .41  4.26 34 ~ i / i  22.1 1 . 1  11.0 .dot  10.457 118.1 i89.e 61.9 10.5L 3.804 
4-3330 4-3520 .414 90.8 4 . 2  -1.3 1.141 109.5 .452 1.500 292.1 486.3 .E22 2.118A 116.4 ~ 1 4 9  6.4 8 . 3  195.9 -308 
4-3550 4-3129.5 -195  91.2 26.8 -9  ,605 99.0 .421 1.182 192.8 323.3 ,684A 1.6790 79 .3  1.382 1.2 5.1 t 7 4 . 2  *a23 
4-31C9.6 4-3810 ,323 L16.2 13.2 3.1 1.311 100.8 ,402 1.140 321.6 455.4 .681 1.599A 112.6 1.061 .4 12 .7  29.0 -426  
i9.88 i e . 8 ~  8.14 6.90 10.31 4.14 16.8s 2 1 ~ 1  21.9 3.1 8.4 ,518 is.ere 16.9 c i o . ~  -74.0 90.10 7 . 3 ~ ~  
4-3320 4-3130 . S T 8  82.8 
4-3560 4-3723.3 -220  9 1 . 1  
4-3IL3.6 4-3800 .381 269.4 
1 6 - 0 2  12.70 
4-3330 4-3530 0385 90.4 
4-3580 4-3129.9 ,215 88.3 
4-SIL9.9 4-3810 ,323 2 7 6 . 5  
18.84 12.13 
M A R 8  ARRIVAL DATE = 2443530 (21  JAN 1916) -____ 
12.6 -3.8 1.116 109.0 ,411 1.384 288.1 496.3 .E16 1.952A 112.0 .?Or  0.8 3.1 191.6 
21.0  1.1 ,601  102.2 .441 1.119 196.0 312.1 .6SEA 1.1010 1 5 . 7  1.382 1 .2  4 .0  L74.1 
13 .1  3.1 1.402 103.1 .412 1.262 318.1 451.9 ,866 1 .851A 115.6 1.103 -.I 8.2 22.0 
7 . 9 1  5.33 6.11 4.13 18.39 2/1/1 24.6 1.5 10.3 ,401 11.168 116.1 S81.8 83.3 7 O . I L  
1 . 5  - 5 . 1  1.130 108.6 .425 1.444 292.6 490.1 ,830 2.058A 114.0 .?e8 4 .6  5 . 3  191.1 
26 .4  e9 .613 102.5 ,428 1.200 197.8 324.4 .666A 1.1140 19.5 1.386 1.3 5.5 213.6 
13 .1  3.1 1.372 100.1 .405 1.145 321.9 455.1 ,682 1.608A 112.1 1.088 .4 12.9 29.1 









4-3340 4-3530 .427 98 .1  -8.0 -11.1 1.145 108.3 .444 1 . 5 1 1  296.5 485.e .644 2.189A 116.0 -150  11.0 15.L L03.5 . ~ 3 2 6  
4-3560 4-3138.0 ,212 85.8 25 .1  .4 .622 102.6 .414 1.216 199.2 338.7 ,713A 1.1200 83.8  1.389 1.8 8 .4  289.4 -264 
4-3138.0 4-3820 -264 283.5 12.0 2.4 1.350 98.3 ,351 1.015 321.5 4 5 1 . 9  .698 1.453A 110.1 1.044 1.4 18.P 36.4 a 3 7 5  
21.06 13.59 9.05 1 . 4 1  10.84 4.55 15.12 2 / l / l  28.7 5 .8  14.3 .86l 6.04a 11.1 189.0 -14.L 132.40 0.085 
4-3340 4-3530 .421  98.1 -8.0 -11.1 1.145 108.3 .444 1 . 5 1 1  296.5 485.2 .644 2.189A 116.0 ,150 11.0 1 I . L  L03.5 .3L8 
4-3560 4-3151.S .el0 8 7 . 1  9.8 -4 .9  .E23 1 0 1 . 1  .405 1.219 198.3 369.2 ,126 1.1120 92.8 1.389 6.6 36.1 L 4 1 . 1  .e11 
4 - a I 5 ? . 0  4-38LO . t l l  292.2 9 . 5  1.8 1.411 95.0 .455 1.320 343.9 442.9 ,719 1.921A 113.2 l . l L 4  2.6 C L . 8  4 3 . 0  ,459 
1 1 - 0 2  13.58 9 . 0 1  1.41 10.84 4 .51  11.59 W l / l  28.1 6.5 48.4 .e20 2 .441  4 1 . 8  168.3 31.3 147.10 1 . 1 8 C  
-______. MARS ARRIVAL DATE 2443540 (31 JAN 1916) 
4-3320 4-3540 ,562 8 2 . 1  13 .4  -3 .4  1.109 108.3 ,392 1.352 288.1 500.8 .E22 1.883A 109.6 ,691 L.4 C . 3  192 .1  e219 
4-3510 4-3123.6 ,245 89.1 26.6 1.1 .613 106.1 .456 1.205 201.3 313.6 . 6 5 I A  1.7540 7 5 . P  1.389 1.3 4 . 4  213.5 .388 
4-3723.0 4-3800 .388 269 .1  13.0 3 .1  1.404 103.1 . * I S  1.210 3 1 8 . 3  451.6 .667 1.81LA 1 1 3 . 1  1.105 - .4  8 .4 22.1 ,496 
17.68 12.96 1.62 4.7L 8.11 5 . 3 5  18.45 2/1/1 21.6 1.3 9.4 ,400 12.113 113.1 185.3 66.9 11.8L 4.464 
4-3330 4-3540 ,563 9 0 . 2  9.6 -4 .7 1.120 101.8 .403 1 .401  292.8 495.2 , 831  1.965A 111.1 ,110 3.9 3 .4  198.3 .e48 
4-3510 4-3130.6 .241 88.1 21.9 .8 ,625 106.2 .438 1.226 2 0 3 . 2  326.0 .689A 1.1640 19.8 1.393 1.4 5 . 9  L 1 2 . 5  ,323 
4-3130.1 4-3810 .323 276.8 13.0 3 .1 1.313 100.1 ,401  1.150 322 .1  454.6 ,682 1.811A 112.8 1.070 .4 13.0 29.L .430 
10.28 12.89 1.63 5 .38  8 . 1 8  5.26 16.93 2 /1 /1  2 4 . 1  2 .9  8 . 3  -516 1 3 . 8 1 6  59.5 199.9 - 5 1 . 1  101.00 1 .418  
4-3340 4-3540 ,318 91.5 - . d  -1 .9  1.133 101.4 ,418 1.459 296.6 489 .1  . e 5 1  2.061A 113.6 . I 2 9  1.3 8 . 1  204.1 .e61 
4-3570 4-3138.8 ,236 8 4 . 0  2 4 . 1  . 3  .634 106.1 .425 1.243 204 .1  340.8 .715A 1.TI .10 8 4 . 3  1.398 1 . 1  8.9 261.4 .e64 
4-3130.0 4-3620 .E64 283.9 11.8 2.3 1.352 98 .2  ,354 1.081 328.0 451.4 $898  1.463A 110.2 1.048 1.4 18.4 36 .6  ,371  
19.40 13 .13  1.98  6.28 9.65 5 . 1 1  15.17 2 / 1 / l  25.5 5.6 16.5 .862 6.955 14 .7  181.5 -1O.L 135.80 1.133 
4-3340 4-3540 , 1 7 8  9 7 . 5  - .O  - 1 . 9  1.133 101.1 ,416 1.459 296.6 489.1 .E51 L.061A 113.6 .?e9 7.3 8 . 1  204.1 .LO1 
4-3510 4-51119.3 .$??It 8 6 . 5  1 2 . 5  -4 .3  .632 104.8 .416 1.239 203.2 3 1 1 . 9  .724 1.7540 93.5 1.393 8.0 3 2 . 1  245.3 . P I 2  
4-3799.6 4-3820 , 212  292.4 9.4 1.6 1,418 94 .1  -465 1.346 343.2 442.0 .?el 1.971A 113.4 1.130 2 .7  22.9 43.5 .461 
19.23 12.96 I . 96  6 .28  9.65 5.00 11.14 2 /1 /1  25.3 6.6 49.0 ,811 2 . 4 1 2  35.9 168.9 118.4 152.60 1.145 
- MARS ARRIVAL DATE = 2443550 (10 FLB 1978) .- 
4-3320 4-3550 .148 82.6 14 .0  - 3 . 1  1.103 $07 .1  ,371  1.328 288.6 505.2 ,827 1.828A 1 0 1 . 3  ,618 2.8 1.9 193.4 . I O ?  
4-5160 4-3724.0 .e16 8 1 . 1  2 6 . 2  1.0 .631 110.1 .469 1.241 201.1 315.6 .66OA 1,8230 1 6 . 2  1 . 3 9 1  1.3 4 . 1  CIP.4 , 3 8 0  
4-37L4.0 4-3800 , 3 8 6  210.1 12.9 3.6 1.405 103.1 .478 1.217 318.8 451.3 ,681 1.881A 115.6 1 . 1 0 1  - .4  6 . 5  22.L ,498 
l l . 8 I  1 3 . 4 1  I . 3 3  4.20 7 . 5 9  6.14 18.50 2 / l / l  31.0 1.1 8.5 ,398 13,496 1 0 5 . 1  181.3 14.3 14.1L 4.919 
4-3330 4-3550 e345 90.0 11.0 - 4 . 0  1 .113  101.1 .384 1.388 292.6 4 9 9 . 1  e843 1.894A 109.5 ,694 3 .3  L.E 199.4 .e21 
4-1580 4-3730.1 .e72 8 4 . 5  L 5 . 5  a 1  ,643 110.0 .452 1,264 209.2 328.2 .693A 1.8360 8 0 . 2  1.402 1 . 5  6 . 3  t 1 0 . 7  . 3 2 3  
4 - 3 I 3 0 . 1  4-5810 .323 L 7 1 . l  12.8 3 . 0  1.374 100.1 .409 1.151 322.4 454.5 .683 1.628A 112.8 1 .01L  .I 1 3 . E  L9.3 ,432 
1 6 . 0 1  13.31 1.26 4.76 0.15 6.0s 1 6 . 9 1  O / l / l  26.6 2.8 9 .1  , 5 7 5  12 .511  46 .9  1 9 3 . )  - 4 5 . 1  t O 9 . 1 0  6,661 
4-5340 4-3550 a349 97 .1  4 . 3  -6.1 1.124 106.6 ,394 1.416 2 9 6 . 1  494.3 ,858 1.913A 111.2 a112 5.5 5 . L  LO5.1  * e 4 9  
4-3180 4-5739.6 -266 62.9 24.4 . 3  ,650 109.1 ,439 1.281 210.6 343.1 . 7 1 0 A  1.8430 85.1 1.404 1.8 9.3 264.3 * L a 1  
4-8739.0 4-3620 -284 284 .5  11.6 2.3 1.354 98 .1  , 3 5 1  1 .089 ,328 .1  456.7 ,100 1.4701 110.3 1.049 1.5 1 8 . 1  38.9 
1 0 . I 4  13.29 7.35 5.46 6.84 5.94 15.85 2 / l / l  25.2 1.1 20.0 .e63 5.783 12 .5  185.6 -6.4 139.50 4.110 
4-3340 4-3550 ,349 97.1 4.3 - 6 . 1  1.124 106.6 ,394 1.416 296 .1  494.3 .E58 1.973A 111.2 ~ 7 1 2  5 . 5  5 .2  205 .1  , 9 4 9  
4-3580 4-3159.S - 2 5 5  6S.8 1 5 . 1  -3.4 .644 108.2 ,450 1.268 208.4 3 7 3 . 1  ,122 1.8130 9 4 . 1  1.400 5.1 L6.8 243.5 . L I S  
4-5759.8 4-3820 .e13 292.4 9.4 1.8 1.418 94.5 .469 1 . 3 5 1  341.8 441.6 ,721 1.995A 113.4 1.133 2 . 7 .  L2 .9  4 3 . 1  
18.42 1 2 . 9 1  1.35 1.46 8.84 5.62 17.81 2 / 1 / l  25.2 6.9 49.3 ,806 2.400 98.8 1 1 1 . 7  20.2 159.00 1,128 
4-3350 4-3550 -403  104 .1  - 1 5 . 1  -13.0 1.136 106.1 .401 1.411 300.9 489.0 .E13 2.069A 113.0 . I 3 0  12.6 11.6 211.6 e508 
4-3580 4-3199.6 -203 115.6 29.3 2.6 .516 99 .2  .461 1.151 190.8 419.1 .614 1.6880 101.9 1 . 3 7 5  - 1 . 1  -5.0 258 .0  - 4 5 2  
4-3799.0 4-3830 -452 210.0 5 . 7  1.8 1,446 14.6 ,564 1.499 43.6 86.5 -6S40 2.344A 118.6 1.165 4.S L8.9 30.9 * 5 l f  
19.78 12.63 0 .51  6.93 10.30 4.32 LO.39 2/2 / l  34.2 8.1 16.0 .295 1.165 4 1 . 9  114.3 -41.6 1 0 7 . 5 0  1-61? _ _  MARS ARRIVAL DATE = 2443580 I20  FLB 1916) 
32 1 . 1 8 5 A  105.0 .661 L.0  1.1 193. 
6 5 A  1.9260 16.6 1.409 1.4 5 . 1  210. 
68 1.905A 115.9 1.110 - . 3  8 . 1  Le. 
. I  - 3 9 1  14.692 92.2 251 .6  81.5 81. 
4 .368 1.343 292.7 504.2 ,649 1,831A 101.1 .682 L.9 1.4 LOO.3 -199 
4 ,411 1.319 215.8 331.1 .698A 1.9410 80.8 1.413 1 . 5  6.8 L68.L -324 
4 16 100.6 .412 1.162 322.6 454.0 .683 1.6101 112.9 1.014 .I 13.4 2 9 . 5 ’  ,434 
63 1.02 17.03 2/1/1 29.5 2.6 11.0 . I 1 4  10.41L 34.5 169.t - 3 t . 1  117.30 6.403 
-4 .9  1.116 105.9 .314 1. 
4 .61  8.19 6.86 15.96 2/1/1 26.8 1.3 L1.3 
. I  -613 113.5 .458 1.334 216.6 346.0 .122A 
2.2 1.358 91.9 ,364 i.103 329.9 45a.4 .rei 
3-68 9.00 4.14 L0.114 W L / l  29.3 
496.6 








OTOPOVER TIME SO DAY8 1978 INBOUND WINGBY MIO8ION DURATION x 400 O A V S  
WARS ARRIVAL D A T E  x C 4 4 3 5 ? 0  
LAUNCH ARRIVE SPEED1 R A 1  OECLl I 1 V 1 PSI  1 ECCEN SMA'-~HETi~THET2-PERIH-~APH€L --PSI C--V 2-1 L -0ECLC R A L  OPEEDL 
DEPART 8UNGBY @PEED3 R A 3  OECLS I 3 V 3 PSI  3 ECCEN SMA THE13 THE14 PERIH APHEL POI 4 V 4 I 4 OECL4 R A 4  O?CEO* 
OUNCBY 
RAP I a .OECLP ECLI R A I  ETA -?ERIC #?€COO PROP AERO OVL OVA EVA DVD EVR TYPE S U N - S U N  R KAPPA - A  E INC __ 
e W A R  isla - -- -.--I._ 
RETURN (PEED5 RA5 DECLS I 5 V S PSI  5 ECCEN SUA THE15 T H E T I  PERlN APHEL PSI  6 V 6 




.327  82.4 
.390 LlD.9 
. 3 5 e  85.0 




a . 9 1  
12.9 
24.9 
12 .5  
13.72 
a.9 
a . a i  
8.9 









1.323 292.6 10a.7 
1.401 222.3 334.8 
1.173 323.3 413.3 
2IlIl 33.0 e.5 
-4.4 1.119 io4.a .sa1 
2.9 ,194 ios .z  .4a1 
4.90 8.29 $.ea 20.7. 
1.0 1 .450  73 .5  . S T $  
i 1.393 301.4 198.3 
1 1.178 198.9 420.1 
I 1.521 4S.9 87.2 
I e / w i  ee.5 8.0 
-- MAR3 ARRIVAL DATE * L445580 (1P MAR 19W) 
43 
8TO"OVCR TIME s 30 O A Y 5  1918 INBOUND 3WINGBY M158ION DURATION 5 520 0413  
MARS ARRIVAL O A T €  E 2443490 
12 OEC 1977 -. --- - -- .- 
LAUNCH ARRIVE SPEED1 R A I  DECLl I 1 V 1 P S I  I ECCEN SUA THE11 T H E T Z - i E R I H - A P H E L P S I - e - v  2 I 2 
DEPART SWNGBI 5PEE03 RA3 OECL3 I 3 V 3 PSI 3 ECCEN SUA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 DECL4 R A 4  OWED4 
8WNGBY RETURN 8PEEOS R A 5  OECL5 1 5 V 5 PS1 5 ECCEN SUA WET5 THE16 PERIH APHEL P31 6 V 6 I 6 OECL6 RAE 8pEEOI 
PR2P AERO OVL OVA EVA OVO EVR TYPE-IU_N-A-SUN_ R KAPPA - A  - E INC RAP -0ECLP. ET* -?ERIC 
MARS ARRIVAL DATE = 2443490 112 OEC 1911) ----...---------- - .__..__-.___I 
4-3280 4-3490 e 4 3 7  50.9 13.8 - 2 . 0  1.098 112.6 .434 1.294 275.0 502.5 .'I32 1.856A 112.0 -691 -3 8.1 163.3 
4-3520 4-3121.4 a169 101 .5  28.1 1 . 5  .591 89.0 .432 1.138 118.1 309.8 .641A 1.629 15.4 1.311 - 6  2.2 213.1 
4-3721.4 4-5800 .364 261.6 13.9 3.9 1.394.103.2 .459 1.226 316.8 413.5 ,664 1.788A 115.2 1.092 - . I  1.4 21.4 *48Z 
17.94 12.82 9 . 2 1  5.12 8 .51  3.56 18.14 2 / i / i  32.8 2.4 12.8 .407 8.995 114.0 193.7 6 5 . 1  12.1~ s.eis 
4-3290 4-3490 -441 58.9 14.6 -2.4 1.112 112.6 .449 
4-3520 4-3rzo.i . i 60  $03.4 28.1 1.3 .eo2 89.8 .4ii 
4-3m.i *-sei0 .322 215.0 13.1 3.3 1.366 m0.9 .395 
4-3520 4-3135.9 ,354 99.8 21.1 .e .e10 90.4 .395 
18.62 12.74 9.37 5.88 9.26 3.38 16.69 
4-3300 4-3490 .449 61.0 14.4 -3.1 1.128 112.6 .469 
4-3135.9 4-3620 .264 261.9 12.6 2.5 1.345 98.5 .a43 
19.54 12.19 9 . 5 5  6.75 10.12 3.24 15.54 
1.354 218.6 496.4 
1 . 1 5 5  119.1 321.5 
1.123 320.6 456.1 
2/1 /1  26.5 3.6 
1.429 282.1 490.4 
1.168 160.6 334.1 
1.058 326.0 459.1 
2/1/1 21.6 6.2 
.?46 1.961A 114.6 .11 
. 68OA 1.629 19.0 1.31 
.680 1.5671 112.3 1.06 
10.5 .580 10.943 83.5 236.6 -19 .5  86.5L 5 . 1 1 1  
.159 2.099A 111.2 .742 .1.1 6.2 115.1 ~ 2 9 9  
.695 1.421A 109.1 1.037 1.2 1 1 . 5  3 5 . 1  ,366 
12.3 .860 9.316 34.6 192.1 -33.0 120.30 1 . 1 5 3  
,701~ 1.6290 82.9 1.311 1.1 5 . 8  e n . 5  .e64 
4-3300 4-3490 .449 61.0 14.4 -3.1 1.128 112.6 .469 1.429 282.1 490.4 .159 2.099A 111 .2  e142 1 . 7  6.2 175.1 -299 
4-3520 4-3149.8 ,182 91.3 2.9 -5.4 .616 90.5 .382 1.118 180.8 356.9 .128A 1.8290 89.2 1.379 7.3 41.1 256.3 ,265 
4-3149.6 4-3620 .265 290.1 10.0 1.9 1.384 96.6 .406 1.198 336.9 448.7 .111 1.684A 111.9 1.069 2.2 21.1 40.4 *422 
19.70 12.95 9.55 6.15 10.12 3.40 16.16 W l / l  21.6 5.2 41.8 .855 2.602 54.1 159.2 42.6 137.30 1.140 _ _ _ _ _  MAR5 ARRIVAL DATE : 2443500 122 OEC 1971) 
4-3260 4-3500 -423 5 1 . 1  13.1 -2 .0  1.091 112.0 .419 1.269 214.1 506.8 ,131 1.8OIA 109.5 .674 .2 6 . 0  163.5 -211 
4-3530 4-3122.0 ,175 103.2 28.0 1.3 .589 92.0 .434 1.143 182.6 510.0 .641A 1.6380 75.4 1.312 a 8  2.8 L13 .6  ~ 3 6 5  
4-3122.0 4-3800 ,365 268.2 13.6 3.8 1.396 103.2 .463 1.236 311.2 453.0 .664 1.808A 115.3 1.096 - . I  1 .6  21.6 -466 
4-3290 4-3500 ,424 59.0 14.1 -2.3 1.105 111.8 .429 1.319 278.2 500.1  .152 1.8851 112.1 .695 . I  8.3 110.7 -236 
4-3530 4-5126.7 .168 99.0 27.8 1.1 .600 92.6 .413 1.160 183.8 321.9 .68lA 1.6390 19.1 1.316 1.0 4.0 214.3 ~ 3 2 2  
11.17 12.64 8.95 4.53 1.92 3.69 18.21 21111 31.3 2.1 12.2 .*os 9.424 116.4 191.0 63 .3  11.11 3.414 
4-3120.7 4-3010 . S ~ E  215.5 13.5 3.2  i.368 100.8 ,398 1.129 321.0 456.2 .e80 1 . 1 1 8 ~  112.4 1.01s .e 12.4 26.1 ,422 
ir.68 $2.50 8.91  5 .10  8.50 3.53 ia.15 w i / i  30.2 3.4 9.0  BO ii.941 83.0 rss.6 -16.8 6 6 . 6 ~  6.346 
4-8300 4-3500 .428 67.0 14.1 -2.9 1.111 111.1 .444 1 .319  281.8 494.6 .161 1.992A 114.7 .119 1.4 5.4 176.6 *E66 
4-3530 4-3136.5 .is2 95.5 26.6 . I  ,609 93.1 ,391 1.114 184.8 335.2 .106A 1,6410 83.0 1.319 1.3 6 .1  211.7 -264 
4-3736.5 4-3820 .264 282.4 12.4 2.4 1.346 98.4 .345 1.063 326.4 459.2 .696 1.429A 109.6 1.039 1.2 11.1 35.9 *369 
16.41 12.47 9.06 5.93 9.31 3.42 15.59 2/1/1 24.5 6.1 12.0 .e60 9.515 29.9 102.1 - P O . l  123.30 7.319 
4-3300 4-3500 .428 61.0 14.1 -2.9 1.111 111.1 .444 1.319 281.8 494.8 .167 1.992A 114.1 ,119 1.4 5.4 176.6 -268 
4-8530 4-3152.0 *170 94.2 5 . 1  - 5 . 5  . E l 5  93.1 -385 1.184 184.9 359.9 .128A 1.6410 90.0 1.360 1.3 41.4 2 5 5 . 9  a261 
4-3152.0 4-3620 ,261 290.9 9.8 1.9 1.391 96.2 .419 1.229 338.7 441.0 .113 1.744A 112.3 1.098 2.3  Zl.8 41.1 ,433 
1 6 . 5 1  12.63 9.06 5.93 9.31 3.58 16.99 2/1/1 24.5 5.4 44.1 .e45 2.664 52.4 160.2 40.8 136.90 1.406 
MARS ARRZVAL DATE = 2443510 I 1 JAN 1078) 
4-3260 4-3510 .412 51 .3  1 3 . 1  -2 .0  1.086 111.5 ,407 1.250 214.4 Sll.2 .741 1 . 1 5 9 A  101.0 ,659 .2 6.2 163.1 ~ 1 9 0  
4-3S40 4-3722.5 . l e 5  99.0 21.1  1.3 .590 95.1 ,437 1.150 186.1  310.4 .648A 1.6520 1 5 . 5  1.315 69 3.2 214.2 -386 
4-3122.5 4-3600 .386 268.7 13.5 3.8 1.398 103.2 ,466 1.245 317.5 452.6 ,665 1.826A 115.4 1.098 -.6 1.9  21.8 -486 
16.65 12.62 8.10 4.03 7.43 3.92 18.28 2/1/1 42.5 1.9 11.6 .404 9.893 111.8 190.6 62.2 1O.OL 5.591 
1.096 111.2 .*I3 1,292 278.0 505.1 ,158 1.826A 109.1  ,619 - 1  6.1 111.2 
,601 9 5 . 1  -416 1.169 188.1 322.4 .682A 1.6550 19.2 1 .316  1.1 4.6 214.4 
1.369 100.8 .400 1.135 321.3 455.8 ,681 1.5901 112.5 1.065 - 3  12.6 28.9 










i r . 0 1  
,410 








































.424 1.342 281.6 499.1 
,401 1.184 189.2 336.1 
,341 1.061 326.8 458.8 
15.64 2/1/1 2 1 . 8  6.0 
,424 1.342 281.6 499.1 
,390 1,193 109.2 363.1 
-432 1.259 340.5 445.5 
11.20 2/1/1 2 1 . 8  5.6 
IVAL DATE 2443520 I l l  
,398 1.~3s 274.1 515.4 
,441 1.162 191.2 311.1 
.469 1.254 511.6 452.2 
18.34 2 / 1 / 1  48.3 1.1 
,400 1 .211  211 .1  509.4 
.421 1.182 192.8 323.3 
.402 1.140 321.6 455.4 
16.85 2/1/1 36.9 3.1 
.rr3 i.9ii~ 112.2 
.109A 1.6580 63.2 
,691 1.438A 109.9 
12.2 .e61 9.431 
-113 1.9llA 112.2 
. res  1.6510 90.9 
,116 1.803A 112.6 
45.9 .e31 2.563 
J A N  isre) -
. roo  1 . 3  
1.381 1.4 
1.040 1.3 





























* 1 BO 
* 268 







9 . 1  









8 . 1  161.9 
3.6 C14.4 
6 .1  21.9 
81.9 1O.IL 
5 . 1  214.P 
6.2 1ri.c 
1 2 . 1  2m.o 
-14.0 90.10 






















4-3122 . e  
-744 1.726A 104.5 -641 .2 
.65OA 1.6140 7 5 . 6  1.316 1.1 
.666 1.843A 1 1 5 . 5  1.101 -.I 
11.0 ,402 10.451 116.1 189.2 
4-3280 
4-3550 








59 .2  
91.2 











,605 99.0  
1.311 100.5 
1.41 4.14 
.?E2 1 . 1 8 O A  1 0 1 . 2  
.684A 1.6190 19.3 
.681 1.5991 112.6 





4-3300 4-3520 ,394 61 .1  15.0 - 2 . 5  1.101 110.3 , 407  1.314 201.4 503.5 .119 1.846A 159.8 .663 1.2 4.5 118.6 ~ 2 1 6  
4-3550 4-3731.5 ,191 8 5 . 3  2 5 . 5  .I ,614 99.2 ,406 1 .191 194.0 331.2 A l l A  1,6630 03.1 1.385 1.5 6.0 2 1 0 . 7  ,264 
4-373I.B 4-3820 .264 2 8 3 . 1  12 .1  2.4 1.349 95.3 ,349 1.011 3 2 1 . 2  416.4 , 691  1.445A 110.0 1.042 1.3 18.0  3 6 . 2  - 3 1 2  
4-3100 4-3520 8394 67.1 15.0 -2.5 1.101 110.3 ,401 1.314 281.4 503.5 , 7 1 0  1.848A 109.8 ,683 l.L 4.5 178.8 a t 1 6  
4 - 3 5 5 0  4-3156-1 ,194 89.4 1 . 2  -5.3 .618 98 .5  ,396 1.204 193.1 366.2 . 7 2 1  1.6500 91.8 1.365 7 . 0  39 .0  2 5 0 . 3  ~ 2 6 9  
11.00  12.31 8.32 4.03 6.o~ 4.08 15.m z/i/i 3i.s 5 .8  12.0 ,862 8.090 21.3 i90.3 - 1 8 . 5  i z ~ . m  e . r w  
4-375e.i 4-3820 . zeo  292 .0  0 . 5  1.5 1.405 95.4 .444 1.290 542.3 144.1 , 110  i.863A i 1 e . o  1.116 2.5 zr.3 4 t . 4  -4 '11  
i i . o r  iz.44 6.32 4.63 8.02 4 . i ~  17.40 2 1 1 i i  31.5 6 . 1  41.4 .azo z.4~10 46.r 163.9 35-2 144.00 1.23) 
--_ M A R 3  A R R I V A L  DATE = 2443530 I21 J A N  1 9 1 8 )  -. 
4-3260 4-3SSO .391 5 1 . 5  13.1 -1.9 1.076 110.5 .391 1.224 213.8 519.1 ,146 1.102A 100.1 ,631 -2 9 . 5  160.0 *15' 
4-3580 4-3723.3 ,220 91.1 2 1 . 0  1.1 ,601 102.2 ,441 1.179 195.0 312.1 .652A 1.1010 15.7 1.362 1.2 4 . 0  214.1 * s a r  
4-3723.3 4-3800 * 3 8 1  269.4 13.1 3.1 1.402 103.1 ,412 1.262 315.1 451.9 * E 6 6  1.851A 115 .6  1.103 -.I 6 . 2  t2.O ~ 4 9 3  
16.41 13.10 6.31 3.31 6 .12  4.73 16.39 2/1/1 54.9 1 . 5  10.3 . I O 1  11.156 116.7 181 .6  63.3 10.1L 4.384 
4-3200 1-3530 ,386 59.3 14.8 -11.1 1.086 110.2 .390 1.255 271.5 513.6 ,?E& 1.145A 104.8 ,653 a 8  6 .8  110.8 ,173 
4-5560 4-3129.9 . e15  85.3 26.4 .9 .613 102.5 .428 1.200 191.8 324.4 .666A 1.1140 19 .5  1.386 1.3 5 . 5  Lr3.6 
4-8129.8 4-3810 ,323 216 .5  13.1 3.1 1.372 100.1 .40$ 1.145 321.9 415.1 .682 1.606A 112.1 1.066 .4 12.9 29.1 **26 
16-40 12.60 6.16 3.66 7.06 4.63 16.69 2/1/1 44.1 3.0 3.1  ,517 14.131 69.6 206,4 -81 .6  04-50 1 . 5 7 3  
4-5300 4-3530 ~ 3 8 2  61 .2  l S . 2  -2.4 1.095 100.1 ,393 1.292 251.2 501.9 .784 1,199A 101.4 .6Q9 1.1 4.4 1 7 8 . 9  
4-3560 4-3130.0 -212 85.5 25.1 .4 .622 102.8 *414 1.216 199.2 335.7 .113A 1.1200 6 3 . 6  1.359 1.6 8.4 269.4 
4-8136.0 4-3820 ,264 283.5 12.0 2.4 1.310 98.3 .$st 1 .015  321.5 431.9 ,698 1.453~ 110.1 1.044 1.4 1 6 . t  36.4 ~ 3 7 5  
4-ssoo 4-3111.9 .e10 81.1  9.6 -4.9 ,623 101.1 .405 1.219 iga.5 369.2 ,126 1.1120 9e.s i.309 0.6 3e . i  241.7 
l 6 . I l  12.59 6.04 4.12 1.12 4.55 15.12 W i l l  35.7 5.6 14.3 .e61 8.041 11.7 189.0 -14.2 132.40 6.065 
4-3300 4-3530 .SO2 61.2  1 5 . 2  -2.4 1.095 109.1 .393 1.292 201.2 501 .9  .164 1.199A 101.4 -669 1.1 4.4 118.9 1194 
4-8797-9 4-3620 e 2 1 1  292.2 9 .5  1.8 1.411 95.0 .455 1.320 343.9 442.0 ,119 1.921A 113.2 1.124 2.6 22.6 43.0 -459 
4-5370 4-8530 a386 122.0 55.6 S . 1  1.200 106.9 . I 2 5  1.667 300.6 469.4 ,661 L.646A 121.0 .E29 -5.3 -19.4 200.5 *sDC 
4-3560 4-3143.8 .PI0 8 5 . 1  23.1 - . I  .E25 102.5 .408 1.222 199.5 348.2 .723A 1.1210 66.6 1.390 2.0 11.1 263.9 *239 
4-8145.0 4-3890 ~ 2 3 9  268.4 66.5 10.1 1256 93.0 . I 5 6  853 331 7 530 0 ,120 ,986A 91.6 ,929 - 1 . L  -31.1) 54.3 * l I S  
16.61 ie.55 8.04 4.12 1 .52  4.51 17.59 z/wi 35.1 6.5 48.4 .azo r.441 41.6 w o . 3  31.3 l4r.r~ 1.182 
t i . 6 7  iz.6~ 8.12 9.25 i i .si  4.49 ii.90 r i i i e  i i : ~  80:s 31.2 1.094 r.090 18.9 t48.9 -4e.r 05.0~ 1.146 
44 
ITOPOVLR TIME 1 80 DAY3 1918 INBOUNO SWfNGBV Wl38ION D 
U A R 8  ARRIV - -_- ._ _ _  -_ 
LAUNCH ARRIVE ) P E E 0 1  
DEPART 8UNCDY EPEE03 
IUNCBY RETURN I P E E O 5  
PROP 
4-3500 4 - 3 9 4 0  , 5 7 2  
4-3730.0 4-3020 .264 
-- 
4 - a s r o  4 - 3 7 3 8 . 0  .e30 
. .  
I 1  
1 3  
I S  
O V A  - 
-2.3 




. .  
v i  
v 3  
























4 1 . 4  
23.8 
or.1 



















1 .251  91.7 
13.00 4.98 





.?  ,643 110.0 
-2 .0 i .ore  109.6 
3 .0  1.574 1oo.r 





















14 .9  
2 s . s  
12.8 
r . a i  
.si6 1.234 271.0 5 2 2 . ~  
.452 1.264 209.2 328.2 
.409 1.155 322.4 454.5 
16.01 e l l /$  56.9 2.8 
15.5 
24 .4  
11.6 
7.60 
1 5 . 5  
1 5 . 1  
9.4 
1.06 
4-3300 6-3550 -36 
4-3580 4-3759.9 .e5 
4-3759.9 4-3820 .27 






1 . 5 8  




3 1 . 0  
20 .2  
0 ,69  
25.1 
11.6 
r e . 8  





1 2 . 3  













108.8 . w e  i.~si e8o.o 5zo.r 
0.44 ir.tw e / i / i  32.1 8.r 
112.0 .449 1.312 214.4 3 1 3 . 2  
94.9 .460 1.333 344.5 442.4 
15 .8  
99.5 
5 . t  
7 . t9  
14 .8  
L 5 . T  
1.1 
1.10 
-2.4 1.090 ior.9 ,363 i . zre  284.6 5 1 s . ~  
3.88 6.7r 4 . r 4  ~ 0 . 1 4  wz/i 42.3 8.c 
2.8 .585 102.6 -415 1.163 194.8 419.4 
1.9 1.448 14 .2  ,169 1.108 44.5 80.8 
4-38LO 4-3500 , 337  8 L . S  
4-3590 4-3009.7 .LO8 121.9 
4-1809.7 4-3040 ,510 L62.5 
15.3L 11.56 
14.0 




isre INBOUND SWINGBY MI81lON OURATION a 520 O A V S  
MAR3 ARRIVAL D A T E  2 1 1 4 3 5 1 0  
2 UAR I O l 8  
I I O C O V L R  llME S 80 D A Y 8  
LAUNCH ARRIVE ~ P E E D T R A I E C L I -  
OEPART EWNGBY EPEE03 RA3 OECL3 
WNCBY REIURN 8PEEO5 R A 5  OECLS 
PROP-AERO-OVL __ 
4-3290 4-3510 ,311 59.8 11.2 
4 - m o o  4-3r31.0 .3s3 83.3 24 .9  
4 - 8 r s i . o  4-3810 .324 ~78.2 12 .5  
10.73 16.01 1.80 
-- - . - __ 
1 I V 1 PSI 1 ECCEN--SHA THE11 THE12 
I 5 V 3 PSI 3 ECCEW $HA THE13 THETI 
I 1 V 5 P S I  5 ECCEW $MA THE15 THETI 






















. r i a  
.6or 













i . 7 s r A  
.e44 
- .  
i . 6 m  
. 5 r 1  
PSI 2 V 2 I 1 OECL2 
PSI 4 V 4 I 4 OECL4 
PSI 8 V 6 I 6 OECLI 
E - INC RAP OECLP ETA CERIC 
-1.9 1 .015  109.4 .370 1.221 276.3 530.4 
3.0 1 . 3 ~ 9  ioo.8 . d i e  1.173 323.3 453.3 
- 8  -698 118.0 .498 1.401 2 2 2 . 5  334.6 






. I  1. 
1.1 1. 
IO6 P 
t22 . I  11.0 1so.o .12d 
29 1.8 7 . 0  264.7 -324 
ire .e 13.7 29.7 ,436 
.3  105.4 -22.0 i e4 .90  4.003 
4-3300 4-35ro 
4 - 8 7 4 5 . ~  4-3820 
4-3600 4-3745.t  
.313 67.4 15.8 
,261 286.0 10.6 
.342 e 2 . r  23.5 
w . . ~  15.33 1.44 
.353 s r . 4  i s . 8  
,333 03 .1  22.2 
17.93 15 .10  r .44  
-267 291.1 9.0 
-9 .0  1.061 108.4 ,361 1.243 
2.84 8.21 7.89 16.34 2/1/1 
-.e .roo 117.0 .483 1.406 






































e .3  
i r s . 6  
i r 6 . r  
i . r i r A  100.6 .64s 1.3 4 . 0  181.0 
1 . 1 5 0 0  108.7 1 .382  -2 .3  - 6 . 3  zs9.0 
i . r i i ~  ioc.8 1.0 1.9 193.1 
i.ro9o i i i . 8  1.313 -1.8 -4 .4  ee.8.t 
i . 4 6 5 ~  1 i r . e  1.015 4 .e  t 5 . 4  4 6 . t  
P.398A l l 9 . Z  1.189 4 . 6  2 6 . 7  5 0 . 1  
. z is  7,197 48 .1  i r 4 . 0  - 4 8 . 1  104.30 
. e l 6  lL .645  le8.9 190.5 50.0 04.2L 







. 1 4 3  






t . 5 3 8  
I .  320 
-2 .0  1.081 108.4 
- . 9  .694 116.3 
1.9 1.393 96 .1  
P.84 6-21 7.66 
-2.3 1.087 107.6 
2.9 .594 106.2 
1.9 1.450 73.5 
3.07 6.47 1.26 
.361 1.243 
. I 7 8  1.391 
.422 i.en1 
11.03  z/i/i 
.316 1 -26?  
.48S 1.178 
.576 1.521 
2Q.15 2/2/ l  
.354 1.293 









,339 14.9 11.8 
,413 2so.r  1.6 
15.47 12.40 1 . 1 5  
.32r  82.4 14.9 
.224 122 . r  e6.e 
,521 e 6 e . i  2 . 7  
-241  111.4 29.6 
15.14 11.75 6 . 9 1  
- 2 . 6  1.093 108.8 
E.L .569 102.S 
3.39 6.79 4.84 
1.2 1.328 6 r . e  


























-1.9 1.014 109.5 
2.9 1.384 100.4 
L.66 8.07 9.62 
3.1 .EO6 109.8 
e.0 :.453 7e.7 
C.8S 8.24 1.89 
.I . r 3 9  m . 9  
-t . i  1.084 i or .3  
MARS ARRl - 
-1.a i . or3  I O O . ~  
.4 ,790 125.7 
t . 7  1.394 100 .L  


















1 .217  zrs.9 534.4 
r.ise 324.3 452.e 1.526 229.8 340.0 
2/1/1 60.9 2.e 
1.258 C84.3 5L3.7 
1.199 202.9 421.0 
1.540 4 7 . 1  8 7 . 7  
L/2/1 54.5 7.9 









IAR 1978) - 
.res 1.061~ 







9 3 . 3  






7 . t 1 4  
91 .o 





lC0 .4  
7.53L 
.el8 






01  .e 
,818 
1 . I 7 1  
1 .097 








a8 14 .1  
1.L 4 . 9  
4.8 -8.9 
4 . 1  t 8 . 8  
173.7 -51 .8  
1a i .o  -13.4 







i sr .1  
219. r 

















1 . 7 t 4  
e114 
. 3 :0  
-814 
1.4a3 
1.015 t71.4 558.e 
1.731 237.4 347.1 
1.233 326.t 410.0 
t/l/l 89.4 C . t  
l .LL8  t07.0 4LL. l  
W L I l  8:*4 7.8 
1 . ~ 5 1  c 8 4 . i  5tr.a 
i . ~ i 4  49.0 a8.4 
.$ 14.1 
1.8 7.* 
S.0 14 .9  
178.1 -7 .L 
1 . L  6 . t  
-e * *  -7.4 
4 . 7  18.1 
173.4 -08.8 
- t . o  1.08t 107.L 
3.4 ,621 113.4 
L . 0  1.456 T1.8 
L . 8 5  8.06 a,64 
46 
ITOPOVCR T I W C  1 30 D A Y 9  1978 INBOUNO 3WINGBV M I ~ I ~ I O N  O U R A T I O N  s seo 011s 
MAR3 A R R I V A L  OAlE 0 2443490 
I t  DE 
V f. I 2 OECLP RAL 
V 4 1 4 DECLA R A 4  3I'CEOI 
-XNC -.RAP -0ECLP E T A  PLRIC 
v e I e OECLe me w E E o e  








. _  
-----_I -- -_. __ -- __ - 
EO1 R A l  OLCLl I 1 V 1 PSI 1 LCCEN 3UA THETl WET2 PERIH -APHEL- 
ED3 R A 3  OECLS I 3 V 3 P31 3 LCCEN SMA WET3 THETI PERIH APHEL 
E05 RA5 OECL5 1 5 V 5 PSI S ECCEN .¶MA THETI  T H E T I  PERIW APHEL 
LAUNCH ARRIVE 8P 
DEPART 8UNGBV I P  
SUWCIV RElURH SC 









- 1 . 5  i .oeo 114.3 
1.5 ,591 89.0 
1 3.9 1.394 103.2 
1 3.54 8.94 3.3e 
I -1 .5  1.063 113.5 
1.3 .eo2 89.1) 
p 3.3 *.we 100.9 
I 3.65 7.05 3.38 























1 . m  
2ei.i sei.* 
178.7 309.8 
I 316.6 453.5 
7 7 . 7  2.4 
264.6 S21.2 
, 179.7 32l.S 
I 3zo.e 456 .7  
63.3 3.e 
I i60.e 334.7 
I 3o.e 6.2 























. is4 9o.e 
.em m i . 9  
.43e 35.3 
.pes ~ 9 0 . 1  
ie.e.7 i 2 . e ~  
16.51 12.53 





1.66% 102.7 -619 -.I 15.3 132.9 
1.629 79.0 1.375 .6 3.3 273.6 
1 . ~ 6 7 ~  112.3 i.oeo .e 1a.e 28.8 
1.6290 ez.9 i.377 1.1 5.0 2 7 1 . 5  
.580 10.943 63.3 23 . IL 
.4  1.111A 106.0 a648 
1.421A 109.7 1.017 1.2 17.5 3 5 . 7  
1.711A 106.0 -618 -.I 12.5 145.4 
.e60 9.3 ie  34.e igz.7 -33.0 iz0.30 
i.6290 89.2 1.319 7.3 41.1 ese.3 








1 . 5 4 0  
10.2 -1.8 i . 0 ~ ~  iis.0
27.1 .B . e m  90.4 
12.6 2.5 1.343 96.5 
9.29 3.98 7.38 3.24 
10.2 -1.e 1.076 213.0 
10.0 1.9 1.304 96.0 
2.9 -5.4 .616 90.5 
9.29 3.96 7.38 3.40 
.420 1,201 260.1 514.9 
.362 1.178 180.8 366.9 
.406 1.198 336.9 448.7 
1e.m e / i / i  50.8 5.2 - -. MAR3 ARRIVAL DATE : 2443500 I22  OEC 1977) 
. I 5 6  20 .5  





. w e  99.0 
m.33 te.oo 
5 . 1  
28.0 
9.71  

















-1.6 1.059 114.4 .427 1.138 260.3 531.5 
1.3 ,589 92.0 .434 1.143 182.6 310.0 
3.8 1.396 105.2 -463 1.236 317.2 433.0 
3.47 e.88 3 . w  18.21 w i / i  86.8 2.1 
-1.6 1.065 ii3.4 . 4 i 7  i . i e 3  z64.i 521.4 
1.1 .eo0 92.0 .4i3 1.160 103.8 321.9 
s.2 1.368 i00.6 .39e i . i m  321.0 45e.z 
3.43 6.63 3.33 i6.n eriii 71.7 3.4 
2.4 1 . 3 ~  98.4 .345 i.063 326.4 ~VJ.Z 
s.ee 7.02 3.42 15.19 w i / i  17.9 1.1 
-1.7 1.073 112.7 .413 1.193 267.7 519.2 







-1.7 1.073 li2.7 
-5.d - 6 1 5  93.1 
1.9 1.391 se.2 
3.e2 7 .02  3.18 
-6.0 i.isi 1 i i . i  .I .eii 93.2 
10.3 i .217  93.0 
7.84 11.21 3.39 
,413 1.193 267.7 319.2 
.385 1.184 184.9 359.9 
.419 1.229 338.7 447.0 
,490 1 .553  289.2 483.1 
,393 1.176 183.0 340.0 
.161 .OS4 333.4 522.8 
12.06 2/1/2 19.1 71.1 
ie .99 z t i / i  57.9 3.4 
. 4  
. l  










-- WAR8 ARRIVAL DATE : 2443510 I 1 JAN 19781 
. a i  m . 3  
.see ~ 7 5 . 6  
. ~ t 7  35.e 
.re4 m 2 . e  
.;eo 91.9 .me  ~ 9 1 . 5  
i1.2~ i 2 . m  
.179 94.9 
(8.45 13.14 
e l 7 5  91.6 
lS.09 lL.13 
. r e7  35.8 
7.7 -1.6 1.013 113.1 
9.3e 3.31 e . r i  3.741 
27.3 1.0 .601 95.7 
13.4 3.2 1.369 100.8 














. 3  
* .4 
1 . 4  
1.3 
191.3 - . 4  
7.3 
t . 4  
2w.e 
1ei .e  
17.2 124.9 e157 
4.e 174.4 ,322 
i2 .e  ee.9 .4z4 
-77.4 e 7 . e ~  e.673 
14 .2  140.0 .%eo 
7.4 271.4 .zed 
-23.2 iee.30 7.259 
14.2 140.0 . i e o  
3e.3 1 4 1 . ~ 0  1.309 
17.9 36.0 e311 
40.7 LS3.2 ,266 
22.0 41.8 . 4 l t  
10.1 -1.7 1.070 ii2.a 
8.2 -5.4 . o i l  95.0 
0.04 3.w e.7e 3.81 
9 . 1  1.9 1.393 9 5 . 0  
4 -#810  4-'3SlO .45 
4-$540  4-3743.9 . I ?  







23.7 - . l  
w . 6  0.8 















.775 0 . 5  13 .7  195.0 . 3 5 3  
1.30~ 2.0 $1.9 ~ 6 1 . 8  ,234 . ~ m  - e . ~  -31.0 53.9 . ~ 4 9  
79.4 ~ 5 5 . 2  -4e.e e3.0~ l.t50 
4-3240 4-3520 e468 21.3 
4-3550  4 - 3 7 2 2 . 9  ,200 9 3 . 1  
4-31LC.9 4-1800 .3b7 269.1 
11.87 14.24 
4 - S L 5 0  4-3520 
4-3150 4-3729.5 
4-3721.1 4-3610 









. 4 4 3  
.195 
,323 






















e7.9 25.1  
m 8 . o  03 .6  
12.44 e.40 
-4.4 
















i.m 1os.e ,453 1.425 ees.s 491.9 .eo9 2.041~ $14.4 . m e  3 . 3  
.616 99.3 .404 1.200 194.2 340.5 ,7151 1.6840 64.4 1.365 1.6 
1.257 93.0 ,161 ,614 333.6 322.3 ,717 .992A 93.3 -930 -7.5 
9.41 4.04 lt.11 2/1/2 22.1 71.4 58.1 .937 2.060 61.1 C 5 S - 5  
4.3 190.2 
-51.0 76.9L 
0.0 m 9 . e  
-m.e  5 5 . 0  
e.3 195.9 






10.31 '4.00 - WAR3 ARRI 
1.057 115.6 
.601 1 O t . L  
1.402 i03.i 
r.c3 4.13 
,452 1.300 2 
.400 1.204 I 
.I56 *os3 3 
11.96 t / l / t  
IVAL DATE = e4 
e441 1.1S4 I 
.447 i.179 1 
.47t  1.26L 3 
18.39 L/l/1 1 
.LLt l.lw! I 
.4L6 l.r.00 I 
~ 4 0 5  1.145 1 































8330 (Ll J 
. I  142.9 
h.0 S1t.l 
1.1 451.9 * a  1.s 
.e 314.1 





. O m  -7.0 
7S.L L50 .4  19.74 1L.74 8.?4 
,103 -1.0  LO.^ 1oc.e 
1.38L 1.L 4.0 t 7 4 . 1  
1.108 -.I 8.L LL.0 











l L . 9  LS.1 
-87.6 04.W 
47 
8TOPOVER lIWE m $0  O A Y I  i o n  INBOUND SWINGBY U1381ON DURATION = 560 O A I S  
W A R 8  ARRIVAL DATE i 2 4 4 3 5 J O  
LAUNCH ARRIVE EPEE01 R A l  -0ECLl I 1 V 1 PSI l-ECCEN SWA THE11 THE12 PERIH APHEL Pet 2 V 2 I t OECL2 RAE SPEEC2 
DEPART OYNGBY EPEE03 RAS OECL3 I 3 V 3 PSI 3 ECCEN 8MA THETS THETI PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  8PEECJ 
8UNGBY RETURN 8PEE05 R A 5  OECLI I 5 V I PSI 5 ECCEN SMA THE15 THE16 PERIH APHEL P81 6 V 6 I 6 OECL6 R A 6  8PECO6 -- _. -I_._ __ PROP- AERO--OVL -OVA - E V A  - O V O  _E_VR _ _  TYPE-SUN A SUN R KAPPA-- - A  _ _  E INC RAP OECLP ETA CERIC 
4-3260 4-3530 .426 38 .3  10.1 - 1 . 8  1.066 112.6 ,408 1.173 266.3 531.5 ,697 1,649A 95 .< - .608  - . 4  18.5 131.9 a141 
21 J A N  iors ----___- - _- . ... . - 
4-3500 4-3738.0 .212 85 .0  2 5 . 1  .4  .e22 102.8 .414 i . 2 1 6  199.2 338 .1  , 1 1 3 ~  i . w o o  83.0 1.380 1 . 6  
4-ars6.0 4-3820 .204 283.5 12.0 t . 4  1.310 98.3  si 1,075 321.1 4 5 1 . 9  .e90 1 . 4 5 3 ~  i i 0 . 1  1.044 1 .4  
ie..er 13.58 9.02 3.10 6 . 5 1  4 . 5 5  15.12 o i i / i  83 .0  5 . 0  14.3 .w i  e . o i i  1 7 . 1  ie.9.0 - 
4-3260 4-3530 ,426 30.3 10 .1  -1.8 1.066 112.6 ,408 1.113 286.3 531.5 .e91 1 . 6 4 ~ ~  9 5 . 1  .e06 - . 4  16.5 131.9 , 1 4 1  
4-3560 4-3757.9 ,210 87.7 9.8 -4 .9  ,623 101 .1  .4OS 1.219 198.3 369.2 ,126 1.7120 92 .0  1.389 8 .6  
4 - 3 1 3 1 . 9  4-3820 . z r i  292.2 0 .5  1 .8  $ . * i t  95.0 , 4 5 5  1.320 343.9 442.9 . r i g  1 . 9 2 1 ~  i i s . 2  i 2 . 6  
16 -83  13.53 9 . 0 2  3.10 8 .51  4 .51  17.59 W l / l  8 3 . 0  6.5 48.4 .620 2 .441  186.3 
4-3320 4-3130 , 3 1 8  82.8 12.8 -3 .8  1.116 109.0 .411 1.384 288.1 496.3 ,818 1.952A 112.0 2 .8  3 . 1  191.8 ,244 
11.82 12.50 7.91 5.33 6 .71  4 .53  12.13 2/1/2 24 .8  11.6 58.4 ,918 0.048 00.6 ~ 5 5 . 0  - 5 0 . 5  1 r . x  . e a  
4-3560 4-3739.6 .211 8 5 . 5  24.8 . 3  .623 102.6 .412 1.218 199.3 341.3 .718A 1.7200 84.6 1.390 1 . 1  0 .2  P68.1 .256 
4 - 3 7 3 9 - 6  4-3880 ,256 288.3 86.0 10.7 1.217 93.6 .161 .8S4 333.6 522.5 .I11 .992A 93.3 .OS0  -1.6 -30.0 56.0 a166 
4-3330 4-3530 a385 90.4 7.5 -5 .7 1.130 108.6 .425 1.444 292.6 490.7 .a30 C.058A 114.0 .728 4.8 5.3 197.1 
4-3560 4-3743.6 e210 8 5 . 1  23.7 -.l .E25 102.5 ,408 1.222 199.5 348.2 ,7231 1,1210 66.6 1.390 2.0 11.7 263.9 :: * 
4-3743.8 4-3890 -239  288.4 66 .5  10.1 1.256 93.0 .156 .853 331.7 530.0 ,720 ,988A 91.8 ,929 -1 .2  - 3 1 . 9  54 .3  el53 0 
18.70 12.59 8 . 1 0  6 . 1 1  9.48 4.49 11.98 2 / 1 / 2  22.4 80.3 57.2 1.054 2 . 0 9 0  18.9 246.9 -48.2 88.6L 1.146 




- . 7  
1 . 4  
.4 
100.9 
- . 4  
1 . 7  
1.4 
- .4 
8 . 0  
188.9 
-.I 
- 1 . 5  
4 . 5  
.e 
- 1 . 2  





m . 5  
e. r 
114.4 
-1 .4  
eo.5 100.1 
0.4 22 .1  
66.9 11.6L 





7.9 -1.8 1.061 114.3 
9 . 6 9  3.46 6.81  5.28 
25 .9  .a .e25 i 0 6 . z  
1 13.0 8 . 1  1.375 100.1 
.428 1.151 261.5 541.0 
.438 1.226 203.2 326.0 
10.93 W l / l  106.0 2 .9  
.*or 1.150 122.1 454.8 
.408 1.110 265.7 (135.4 
,425 1.243 204.1 340.0 
.354 i . 0 ~ 1  320.0 451.4 
15.77 2/1/1 91.8 5 . 6  
.6S8 1.644 8 9 . 3  .590 
.689A 1.1640 79.8 1.393 
8.3 .e76 15.076 5 9 . 5  
. 1 1 5 A  1.7710 8 4 . 3  1.396 
,698 1.463A 110.2 1.046 
. m e  1 . 6 1 1 ~  i i e . 8  1.070 
,695 I.I.+~A 93.2 .eo2 
16.5 ,862 6.915 1 4 . 1  
19.0 1 ie . r  
5.9 e r c . 5  
17.6 121.6 
13 .0  29.2 




18 .41  14.95 
4-3260 4-3540 .429 38.8 
4-5570 4-5736.6 ,238 84.0 
4-8180 .6  1-3820 a264 283.9 
17.35 14.25 
4 - 3 5 7 0  4-3159.3 .231 86.5 
4-see0 4-3540 ,429 36.a 
4-3159.3 4-3820 .272 292.4 
1 r . m  14.08 
I 10 .1  -1.8 1.065 112.8 
I 1 1 . 8  2 .3  1.352 98.2 
9.08 3 .10  6 . 5 1  3.17 
I 2 4 . 1  .s .e34 106.1 




. I . ?  11 .6  1er .s  
32 .1  245 .3  























4 - s r 4 4 . 0  









, 4 4 1  270.1 
.393 5 1 . 1  
,242 288 .1  
1 2 . 1  








67 .1  
7.63 
1 3 . 1  
-1 .8  i .uro 111.6 
2 .5  ,575 95.8 
1.8 1.445 74.6 
2.98 6.39 4 - 0 2  
-1 .9  1.075 110.6 
2.0 . S I 5  91.4 
1 . 1  1.329 67 .5  
-4 .7  1.120 107.8 
-.l .636 105.9 
10 .2  1.256 92 .9  
5 - 3 0  8.76 5 . 1 1  
















2 /2 /1  
1 .216  
1.113 
1.002 





269.6 5 2 9 . 1  
i 8 6 . 8  419.1 
43.0 86.4 












16 .0  
.147 
.561 






1.661A 96.6 .615 
2.334A 118.4 1.164 
a301 7.194 39.0 
1.684A 9 9 . 7  ,626 
1.6600 1 1 1 . 6  1.3E6 
1.464A 117.4 1.011 
.222 15.397 129.4 
1,985A 111.7 ,710 
.986A 91.8 .929 
i.6690 i o r . 8  1.372 
i . r 7 i o  80.8 i . 3 9 6  
1,023 2 . 0 s ~  1 8 . 4  
1 4 . 4  143.1 
- 4 . 3  L57.8 
E6.9 50.9 
-59.0 108.60 
-3 .1  267.e 
50 .0  84.7L 
3 . 4  198.3 
11.6 2 6 2 , O  
10.7 157.4 
e5 .s  46.4 
-32.5 5 4 . 1  










- 1 5 6  
1.079 
.44r  
4-3340 4-3540 -378  97.5 - . O  -1 .9  1.133 107.4 .416 1.4S9 296.6 4 8 9 . 1  .e51 2.067A 113.6 ,729 1 . 3  8 .7  204 .1  ,261  
4-5170 4-3748.6 .233 83.8 22.2 - . E  .636 105 .1  .417 1.248 204.8 356.7 .728A 1.7680 8 9 . 0  1.396 2.5 14.9 256.6 .235 
4-3146.S 4-3900 . P I 5  289.0 68.4 10 .0  1.256 92.4 .153 ,854  342.0 537.0 ,723 ,985A 90.5 ,928 - 7 . 5  - 5 4 . 1  52 .6  , 1 5 4  
1 0 . z ~  11.01 1 . 9 6  6 .26  9 .65  1.05 11.99 2 /1 /2  25 .3  89 .2  5 7 . 4  1.091 2.084 16.9 e39.e -44.5 97.20 1 . i ~ ~  
-__I--- MARS ARRIVAL DATE = 2443550 (10 FEE 1918) . 
4-3240 4 -3550  ,508 
4-3560 4-3724.0 -276  
4-3124.0 4-3800 .386 
21.52 
4-3250 4 - 3 5 5 0  ,165 
4 - 5 5 6 0  4 - 3 1 3 0 . r  .CIZ 
4-sr3o.r  4-3610 .32a 
19.64 
4-3260 4 - 3 5 1 0  - 4 3 4  
4 - 3 5 6 0  4-3739.6 .268 
4-3139.e 4 - w z o  , 2 6 4  
1 6 - 5 0  
4-3260 4 - 3 5 5 0  , 4 3 4  
4-3560 4 - 3 1 5 9 , ~  .2ss 
4-3159.9 4-3620 .273 
11.98 
4-3270 4-3550 . 4 0 9  
4 - 3 5 8 0  4-3199.6 .e03 
15.90 
4-3260 4 - 3 5 5 0  ,391 
4-3609.B 4-3640 ,517 
15.34 
4-3330 4-3550 . 3 4 5  
4-8744.2 4-3690 .e47 
+ a r s 9 . e  4 - 3 ~ ~ 0  ,452 
4-8560 4-sao9.e ,191 
4-3560 4 - 3 1 4 4 . t  .2os 
11.89 






















289 * e  
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12.2 
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24 .1  
11 .5  
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1 - 2 6  
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-
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3.0 
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-1 .8  
. 3  
2 .3  
- 1 . 8  
- 3 . 4  
1 .6 
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2 .1  
1.1 
2.91 
-4 .0  
-*l 
10.5 
-6.1 - .6 
10.4 
5.48 
. I  
3 . 1 1  
4 .16  
1.058 111.3 , 410  1.136 255.1 
.631 110.1 ,469 1.241 t07 .1  
1.405 103 .1  , 418  1.277 318.6 
7.88 8.14 18.50 2 /1 /1  123.2 
549.5 
315.6 
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3 S l . l  
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.so2 i . 6 r o  8 1 . 8  ,177 -1 .1  20 .1  99 .1  .e10 
8 . 5  .398 13.496 105.7 1 e i . s  1 4 . 3  1 4 . 1 ~  4.919 
,6601 1.0230 76 .2  1 .391  1 . 3  4 .7  272.4 .?I88 
.661 1.887A 115 .8  1.107 - . 4  8 . 5  22.2 .496 
1.061 114.9 ,438 1.151 260.6 
,643 110.0 ,452 1.264 209.2 
1.374 100.7 ,409 1.155 322.4 
7.07 6 .05  16.97 2 l l f l  113.0 
.649 1.854 86 .5  
.893A 1.8380 80 .2  
,683 1.626A 112.8 
9 . 1  , 5 1 1  12.517 
. % E T  - . I  
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22.9 4 5 . 1  
2 0 . 2  150.00 
9 1 7 4  
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E.661 
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.650 109 .1  ,439 1.281 210.6 
8.57 5 . 9 4  11 .81  2 /1 /1  100.1 
1.064 113.1 ,412 1.168 26S.O 
.611 108.2 .430  1.268 208.4 
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1.354 9 8 . 1  - 3 5 1  1.089 328.1 
1.416 9 4 . 5  .MS i . 3 5 r  5 4 5 . 8  
1.068 111 .1  ,395 1.188 269.1 
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. 3 8 0  
4 .110  
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,614 1.6880 107.9 1.375 - 1 . 1  - 5 . 0  2 S O . O  
,6510 2.344A 1 1 8 . 6  1.165 4 . 5  26.9 5 0 . 9  
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.725A 1.8420 8 7 . 3  1.404 2 . 0  11.5 259.4 
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59.5 1.03s c . o i s  78.7 e 3 r . t  -44 .1  99.10 
.728A 1.8370 89 .5  1.404 C.4  14 .2  L53.9 
,123 .985A 90.6 .928 -1.8 -35.6 53.8 
4-8340 4-3550 - 3 4 9  
4-3580 4-3149.0 .262 
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4-3749.0 4-aooo .e41 
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-1 .6  .e48 100.0 .ai 1.217 20 
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8.93 10.30 5.69 l P . 2 1  L / 1 / 2  3 
WAR8 ARRlVAL DATE a C44 
-1.0 i . o i i  iis.6 ,441 i . 1 5 ~  25 .I .aer 114.0 . 4r i  i . 310  21  
3.95 7.35 7.02 17.03 w i / a  t i  
r .e 1.350 91.9 .sm i . 1 0 3  3~ 
5.0  i.3?6 100.6 . * l e  1.162 32 
-1.9 1.064 115.3 ,418 1.168 23 
.l .673 113.5 ,458 1.334 21 
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I ~63.2 503.3 
I 223.1 316.4 
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114.5 5.0 
I ze3.2 546.3 
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OTO?OVER TIWE rn 30 D A Y 3  1910 lNBOUN0 SWIN68Y YI30ION OURATION = 000 O A V S  
MARO ARRIVAL OATE x L443490 
HARE ARRIVAL DATE = 2443490 412 OEC 1977) I 
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isro INBOUND SWINGBY BTOPOVLR TIME = 30 DAY8 
- ---. - 
LAUNCH ARRIVE SPEED I-'-RAI--DECCI- 
OEPART 8WNGBY 3PEED3 R A 3  DECL3 
8WNGBY RETURN (PEED5 R A 5  DECLS 
4-3240 4-3140 .490 22.2 5.3 
PROP-AERO DVL -- _-- 
4-3sro 4-38os.r .is1 134.4 23.7 
4-m09.r 4-3840 .so0 ~ 6 z . 1  2 .1  
4-3570 4-3144.0 .e35 83.6 23.6 
16.10 14.56 10.51 
4-3200 4-3540 ,301 59.4 14.6 
4-3144.0 4-3090 .e42 288.1 6 7 . 1  
16.45 13.13 0.02 
4-3300 4-3140 .372 67.2 15.3 
4-3510 4-3746.6 . e33  83.6 22.2 
4-3740.0 4-3900 -235 289.0 08.4 
1 0 . ~ 7  12.00 r . 8 3  
... . .- 
I 1  
I 3  
I 5  
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EVA -DVD EVR TJPC FW-A-SUN RI(APP5- - A  C -- 
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I o . 3 ~  4.4a 10.45 
- 5 . 1  

























e . r a ~  

























- . l  
L.1 
1.11 
- t 7 * c  
1l.C 
11.3 
- e . i  
51 
NISSION DURATION E 640 0 1 1 5  
MARS A R R I V A L  DATE L. 2443490 
12 DEC 1977 
LAUNCH ARRIVE 8PEEG-KAl OECLl 1 1 V 1 PSI 1 ECCEN SNA THE11 THETZPERIH APHEL PSI 2 V 2 I 2 OECL2 R A P  *PEE02 
DEPART SWNGOY EPEE03 R A 3  OECLS I 3 V 3 P3I 3 ECCEN SUA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 RA4 8PEEO4 
BWNGBY RETURN OPEEOS R A 5  OECLS 1 5 V 5 P31 5 ECCEN 3 M A  THE15 THE16 PERIH APHEL P S I  8 V 6 I 8 OECL6 R A 6  EPEE06 
N f l U N  ECLP ETA -CERIC 
3490 (1 
4-3240 4-3490 a455 20 .2  5 . 1  -1.5 1.060 114.3 .426 1.143 261.1 527.4 .655  1.6301 99.0 . 6 l Z  -1.0 1 7 . 7  116.0 a 1 6 8  
4-3510 4-3739-3 ,152 98.8 2 6 . 1  .6 .si2 9O.S ,390 1.172 180.8 340.2 ,715A 1.6290 84.5 1.378 1.4 7.8 269.3 - 2 4 6  
4-5739.8 4-3880 .e46 237.2 84.4 10.2 1.257 93.8 .161 -854 333.3 522.7 ,717 ,992A 93.2 -930 -7.1 -28 .2  5 5 - 3  .158 
4-3250 4-3490 .444 27 .7  7.8 -1.1 1.088 113.5 ,420 1.171 284.6 521.2 .679 1.663A 102.7 .629 -.I 15.3 132.9 ~ 1 7 3  
' - 8520  4-3743.4 -150 98.0 23.5 - . l  ,615 90.8 .306 1.176 180.9 346.9 .722A 1.8290 86.4 1.379 2 . 0  12.2 265 .5  -230 
STOPOVER TIME m 30 DAY3 1978 INBOUND SWINGBY 
- . - ._ - . - - - - ___ - .. - 
16.42 12.88 9.80 3.34 0.94 3.20 12.04 e/i /e 77.7 70.9 58.0 .996 2.oe.e 81.1 256.3 -52.2 77.i~ i.osa 
-3743.4 4-3890 .e30 287.8 64.9 9.8 1.258 93.0 . I 5 6  .E53 337.L 530.3 .I20 .988A 91.8 ,928 -8.7 -30.3 53.4 
16.24 i e . 5 9  9.43 3.05 7.05 3.17 11.91 e / i / z  63.3 80.1 54.9 i.13~ e , ioe  79.0 ~50.3 -48.9 84.3~ I.SLO 
4-3LSO 4-3490 .444 27.7 7 .0  -1.1 1.068 113.5 .420 1.171 284.6 521.2 .679 1.883A 102.7 .E29 - . 7  15.3 132.9 .173 
4-3520 4-3759.4 -156 102.8 40.0 4.3 .615 89.9 .384 1,177 179.9 371.2 .724 1.629 93.1 1.378 -2 .5  -15 .3  247.1 *e27 
4-3759.4 4-3890 .e27 272.5 - r i se  -9.9 i.259 90.3 ,152 .a59 357 .7  925 .1  .rea .WOA 92.8 ,953 12.3 6e.a 351.a 
is.30 12.71 9.43 3.05 7 . 0 1  3.~9 ie.99 e /wi  03.3 80.2 58.3 i.166 e.013 81.2 ~35.0 44.7 111.50 t.2~8 
-. -- MAR3 ARRlVAL O A T €  : 2443500 (22 OEC 1977) _ _ - -  
4-3240 4-3500 -456 20.5 5.1 -1.6 1.059 114.4 .427 1.138 260.5 531.5 .e52 1.624A 98.2 -603 -1.0 18.1 113.5 *16S 
4-3530 4-3739.3 .161 94.7 25.7 .I .Ell 93.2 .393 1.178 185.0 340.0 .715A 1.6410 84.4 1.380 1.5 8.3 269.7 ,248 
4-3739.3 4-3880 -248 €87.5 04.0 10.3 1.257 93.8 .161 .E54 333.4 522.6 . 717  .99ZA 93.3 .930 -7.2 -28.7 55.5 -160 
1 6 . S 8  13.10 9.71 3.47 0.80 3.39 12.06 p/l/Z 88.0 71.1 57.0 .975 2.060 01.3 E57 .1  -51.8 76.6L 1.041 
4-3530 4-3743.0 ,159 94.0 23.8 - . l  . E l 3  93.3 ,589 1.182 185.2 348.8 ,722A 1.6410 86.3 1.380 2 . 0  12.1 265.9 *232 
4-3743.5 4-3890 .e32 287.0 85.3 9.7 1.258 93.0 ,156 .E53 337.3 530.3 .720 ,988A 91.8 .929 -8.8 -30.6 53.8 si40 
4-3250 4-3500 .441 28.0 7.7 -1.0 i .085  113.4 4 1 7  1.163 264.1 5&5.4 ,678 1.849A 100.0 .a10 -.I 10.2 ie9.c .le3 
18.15 12.72 9.36 3.43 6.83 3.35 ii.92 ~ 1 1 2  ri.7 8o.g 55 .3  i.ii9 e.155 79.3 L51.1 -48.9 83.9~ i . e o s  
4-3260 4-3500 ,431 35.0 10.1 -1.7 1.073 112.7 ,413 1.193 287.7 519.2 ,701 1.685A 103.4 .E35 -.I 13.L 143.1 .172 
4-3530 4-3748.L .159 93.8 18.4 -1.4 .615 93.2 ,586 1.184 185.1 354.1 - 7 2 7 A  1.8410 88.4 1.380 3.3 20.7 260.6 *e27  
4-3Y40.2 4-3900 -227 280.5 67.0 9.6 i.258 92.4 .I53 .E54 341.5 537.1 ,723 .985A 90.3 -928 -7.0 -33.4 5t.9 e148 0 
18.10 12.48 9.14 3.62 7.02 3.34 11.93 2/1/2 57.9 89.3 49.6 1.165 2.383 7 7 . 0  L43.4 -42.8 94.30 1.811 
4-3260 4-3500 ,431 35.6 40.1 -1.7 1.073 112.7 -413 1.193 287.7 519.L .TO1 1.685A 103.4 .I35 -.5 13.2 143.1 ~ 1 7 2  
4-3530 4-3754.0 .e61 98.6 -2h.9 -17.7 .615 93.0 .!I85 1.184 184.7 362.6 .728 1.6400 80.0 1.380 18.1 73.9 250.8 -480 
4-3754.0 4-3900 .480 359.4 85.6 22.4 1,257 91.8 .151 .E56 340.1 534.9 .le6 .985A 90.9 .929 -20.0 -47.2 62.0 a349 
16.51 14.89 9.14 3.62 7.02 5.78 11.20 L/1/2 57.9 88.7 17.9 .e61 6.421 88.3 237.4 -6.7 110.80 1.433 
MAR3 ARRIVAL DATE = 2443510 ( I JAN 1970) 
5.1 -1.7 1.058 114.7 .431 1.135 259.0 531.4 .648 1.624A 93.4 .595 -1.0 19.L 100.0 
25.4 .4 ,612 96.1 ,397 1.187 109.1 340.1 .715A 1.6580 84.4 1.382 1.6 8 . 7  269.7 
8 5 . t  10.5 1.257 93.6 .161 .E54 333.5 522.6 ,717  .992A 93.3 -930 -7.4 - t 9 . 2  5 5 . 7  
9.82 3.51 6.91 3.68 12.08 L/l/2 95.7 71.3 57 .9  .958 2.067 01.3 L57.2 -51.4 76.5L 
7.7 -1.6 1.083 113.5 .418 1.158 263.6 529.5 . E 7 6  1.640A 97 .4  .609 -.I 17.2 124.9 
23.7 -.1 ,614 96.2 .393 1.191 189.7 346.9 .722A 1.6590 86.3 1.382 2.0 11.9 265.8 
65.0 9.0 1.256 93.0 ,lS6 .E53 337.4 530.2 ,720 .986A 91.0 .929 -6.9 -31.0 53.9 
9.30 3.31 8.71 3.83 11.94 z / i / ~  80.8 80.2 55.0 1.099 e.is7 79.4 L I I . ~  -48.8 0 3 . 0 ~  
4-3Z40 4-3510 .480 20.9 
4-3739.4 4-3880 .23l 287.7 
18.98 13.48 
4-3250 4-3110 -441 28.3 
4-3743.0 4-3890 .234 287.9 
16.30 12.99 
4-3540 4-3739.4 .i74 91.0 
4-3140 4-3743.0 .i72 90.4 
. 1 ea 






1 , 2 5 0  
4-3260 4-3510 .427 35.8 10.1 -1.7 1.070 112.6 ,408 1.184 287.3 523.4 .IO1 1.687A 100.9 .E25 -.4 14.2 140.0 ,160 
4-3540 4-3748.L ,171 90.3 20.3 -1.0 . E l 5  96.1 .391 1.193 189.6 354.1 .727A 1.6590 88.3 1.383 L.9 18 .0  960.6 - 2 2 7  
4-3748.L 4-3900 .e26 286.5 66.9 9.6 1.256 92.4 ,153 .E54 341.5 537.2 .723 .985A 90.5  ,928 -7 .0  -33 .3  11.8 -148  y 
18.01 12.65 9.04 3.56 8 - 7 8  3.60 11.92 2/1/2 65.8 89.4 fl2.1 1.172 2.276 77.2 243.7 -44.1 93.90 1.495 
4-3260 4-3510 e427 35.8  10.1 
4-3768.1 4-3900 a258 260.1 - 7 5 . 0  - 
18.11 12.75 9.04 
4-3320 4-3510 .422 83.1 10.1 
4-3540 4-3703.4 e227 114.3 26.2  
4-3703.4 4-3960 -624 274.7 10.5 
tO.89 13.83 8.93 
4-3340 4-376a.1 . i r5  97.6  42.1 
-1 .7 1.070 112.8 .408 1.184 267.3 523.4 ,701 1.687A 100.9 .625 -.4 14.2 140.0 .lo0 
5.2 .610 94.0 .395 1.184 187.1 380.0 .718 1.6520 95.8 1.380 -3 .5 -18.9 243.5 - 2 5 0  
.11.4 1,257 89.1 .151 .E57 8 . 8  173.5 .7280 .986A 91.2 -930 13.3 69.4 348.6 e242 
-5.2 1.137 110.7 ,459 1.479 288.0 487.5 ,801 L.158A 118.0 ,740 4.1 6 . 0  160.7 .SO3 
1.7 . 531  92.5 ,538 1.069 182.2 275.4 ,494A 1.8450 63.0 1.354 .8 1.5 288.2 .624 
5.9 1.283 118.4 .495 .E52 257.2 584.1 ,431 1.274 61.9 .912 3.8 1 7 . 3  25.7 ,492 
6.86 10.23 4.90 18.38 2/1/2 20.2 151.1 13.0 .154 8.037 44.1 185.6 -43.5 84.4L 1.210 
3.36 0.78 3.70 13.2~ 2/2/1 65.0 87.1 58 .7  ,905 2.104 85 .2  ~37.4 42.4 ii8.40 .e99 
4-3330 4-3510 .458 91.9 -2.1 -10.5 1.155 110.8 ,464 1.576 292.8 481.8 .a14 2.338A 118.9 . 7 7 5  9.5 13.7 195.0 ,333 
4-3540 4-3738.9 ,174 91.1 25.5 .4 ,612 96.1 .390 1.186 189.4 339.3 ,714A 1.8580 84.1 1.382 1 . 5  8.4 270.1 .e53 
4-3738.9 4-3970 .e53 307.0 14.9 3.0 1.268 100.4 .e43 .671 501.5 581.8 .659 1.082 78.8 .923 -1.1 10.8 40.7 ,218 
,Cl.bl 13.43 9.76 8.18 1 1 - 5 5  3.67 12.84 W l / 2  24.1 153.8 36 .7  -936 3.177 16.0 200 .5  -10.2 123.40 L.039 
M A R 3  ARRIVAL DATE = 2443520 I l l  JAN 1976) 
.658 1.629A 90.6 .588 -1.0 1 9 . 7  lO5.2 -17L 
. I 1 7  .992A 93.3 .930 -7.5 -29 .6  5 5 . 0  -164 
58.1 ,937 C.060 01.1  256.5 -51.0 76.9L , 994  
.a01 - . I  
,386 2 . 0  
.e29 - 7 . 0  
7 9 . t  250.4 
.a18 -.4 
,536 2.7 
,928 - 7 . 1  
7 7 . 3  243.2 
.TISA 1.8840 84.4 1.385 1.0 9 . 0  2 6 9 . ~  ,253 
4-3240 4-3520 ,468 21.3 
4-3550 4-3739.5 .190 67 .9  
4-1739.5 4-9880 .e53 288.0 
1 7 . 6 5  14.02 
5.1 -1.7 
25.1 .3 






































1.134 259.0 539.2 
1.200 194.2 340.5 
.e54 333.8 522.5 
L/l/2 104.0 71.4 
113.6 ,418 1.154 263.0 533.4 .67L 1.637A 94.7 
99.2 a400 1.204 194.4 347.4 .723A 1.6840 86.4 
4.00 11.96 t/l/2 69.5 6 0 . 2  56.4 1.078 L.116 
93.0 , 1 5 6  ,653 3 3 1 . 5  130.1 .reo ,900~ 9i.o 
4-3250 4-3520 .443 28.6  7 . 7  - 1 . 7  
4 - 3 0 0  4-3743.7 ,189 67.4 23.7 - . I  
4-374B.Y 4-3690 ,236 t 8 8 . 1  66.0  9.9 















































. e m  
. 3ec 
4-3260 4-3520 e 4 2 5  36.0 
4-3550 4-3T4O.t .la7 8 7 . 5  
4-174lI.t 4-3000 .226 286.5 
16.17 12.98 
10.1 -1.7 
21.3 - * a  
e7 .e  9.6 





. Y O 0  1.656A 98.3 
. 7 2 7 A  1.6840 88.4 
.723 .985A 9 0 . 5  
5 3 . 9  1.156 2.206 
1.205 194.4 354.5 
-014 341.5 537.1 
2 /1 /2  74.2 89.3 
4-3eeo 4-3520 . 4 2 5  36.0 
4-3150 4-3763.4 ,244 97.8 






10,l - 1 . 7  
56.2 11.3 






1.176 266.8 527.5 
1.197 192.3 376.6 
1 - 8 5 7  2.9 173.9 
+!/ell 74.2 88.1 
. T O O  1.656A 96.3 
, 7 2 0  1.6150 94.7 
,7180 .986A 91.1 









4-3260 4-3520 .425 
4-3764.t 4-3900 ,323 
17.0I 
4-3270 4-3520 .412 
4-3550 4-3754.8 .I89 
4-3754.0 4-3910 -248 
16.05 









112.5 .406 1.178 266.8 527.5 -700 1.656A 98.3 
97.8 .399 1.198 192.1 377 .6  .719 1.6740 95.0 
89.5 ,110 .OS7 4.0 173.7 ,7280 ,966A 91.1 
4.63 14.14 2/2/l 74.L 0 7 . 8  36.0 e177 3.239 
111.7 ,399 1.204 270.5 521.5 .723 1.685A 101.5 
96.8 ,398 1.204 193.9 364.0 .728 1.6810 91.1 
91.7 .15t .E56 347.4 543.1 .726 .988 89.4 


























. e46  
* 1 7 2  
1.560 
4-3270 4-3520 .412 43.7 
4-3550 4-3758.4 -230 91.0 
11.03 13.71 
4-3753.4 4-3910 , 3 7 7  501.9 
















! 1.204 270.5 521.5 
1.202 193.3 369.4 
,857 352.1 542.0 
i L / l / $ !  60.1 93.1 
11.425 L86.8 491.9 
I ,852 L54.9 503.8 
I i . 0 0 7  ies.2 e72.t 
! t i l i e  22.1 154.0 
.723 1.685A iO1.l 
, 725  1.6790 92.7 
.727 .986 89.0 
L8.0 ,425 4.321 
.EO9 L.041A 114.4 
,475A 1.8580 61.5 
-413 1.L91 80.5 






. 3 7 7  
.e74 
1 e403 
4-3320 4-3520 .398 82.9 
4-3550 4-370L.3 ,243 112.0 
19.73 13.70 




























1.155 . 308 
. t a b  . 239 
r.011 
.E&?&? L.176A 118.4 
,701A 1.6020 01.0 
.641 1.096 77 .4  
31.0 ,737 3.730 
4-3330 4-3520 -414 90.8 4.L -7.3 1.141 109.5 .412 1.500 292.7 486.3 
4-3550 4-3734.t ,192 89.3 L6.L .I ,011 09.1 .41L 1.192 193.8 331,s 
4-0784.t 4-3910 .e05 303.4 13.8 3.1 1.L68 102.0 .COS ,609 L95.4 103.2 
19.02 1t.03 3.74 8.99 10.37 4.09 13.10 W l / L  t1.9 155.0 
MARE ARRIVAL DATE = t44wso (ti J A N  ierm - 
52 
3TOCOVER TIUE a 30 DAY0 1978 INBOUND 3YING8Y 
-.--- 
LAUNCH ARRIVE OPEEOI R A l  OECLl I 1 V I PSI 1 ECCEN SUA 
DEPART 3WNG8I OPEEOI RAS OECL3 1 3 V 3 PSI  3 ECCEN SUA 
OVNCIV RETURN OPEEOI R A S  OECL5 I 5 V 1 PSI  5 ECCEN SUA 
PRO-50 OVL O V A  EVA OVO EVR JYPK 
4-3L5O 4-3130 - 4 4 6  20.9 7.8 -1.8 1.061 113.9 .422 1.152 
4-0743.8 4-3990 ,239 L89.4 88.1 10.1 1.256 93.0 . I58  .e53 
4-3500 4-3743.8 .LIO e5 . i  e3.1 - . I  ,825 102.5 .408 1.222 












. t31  
18.57 
,409 . LO8 . m e  
18 .11  















4-3330 4-3530 .381 90.4 
4-5560 4-3721.8 ,220 9L.O 
4-3ILL.9 4-5910 .391 294.1 
18.94 IL.84 
4-3340 4-3130 .42T 98.1  
4-3560 4-3748.L .PO8 81.3 
4-374O.L 4-3880 .e31 317.4 
ed.o8 1 3 . ~ 0  
4-5L5O 4-3540 ,455 29.3 
4-3570 4-3744.0 .e35 63.8 
4-3744.0 4-3890 ,242 268.T 
18.26 14.80 
4-see.o 4 - 3 ~ 4 0  4 2 9  30.8 
4-3510 4-3148.0 ,233 63.8 
4-3740.8 4-3900 .e35 289.0 
17.L3 14.13 
I - S L I O  4-3550 ,465 29.7 
4-3580 4 - 3 7 4 4 . t  .LO$ 32.7 
4-3744.C 4-3890 . U T  L89.2 
19.46 1 5 . 7 9  
4-3P60 4-3510 ,414 38.0 
4-BS60 4-3749.0 .LO2 83.0 
4-3740.0 4-3900 . L 4 1  L89.4 






I 1  .O 
8 .64 
12 .8  
28.3 
10.3 















9 . 0 8  
12.1 
19.1 







28 .8  
10.8 
7.03 
- .O  
Le. 7 
1 4 . 9  
7.98 
8 . 0  
23.8  
81.0 
9 . 9 t  
10.2 









1t .e  
-1.8 1.088 












282 e 3 
199. 5 
337 .1  
98.1 
THETZPERIH 7PHEL-PSl"L 
WET8 PERIH APHEL PSI 6 
8UN R I ( I P P A - A  -E- 
531.3 ,586 1.638A 92.0 
348.8 ,1231 1.1210 80.8  
130.0 .TLO .986A 91.0 
80.3 5T.2 1.054 L.090 
THETI Pmtn  APHEL PSI 4 
- 
WIS8lON DURATION * 040 
MARS ARRIVAL DATE = 144 
e i  JAN - _  . 
v L I t OECLL R A L  apEEot 
V 1 I 4 OECL4 R A 4  3PEED4 
V 6 I 8 OECL6 RAE OPEEO6 
INC--FAP DECLP ETA ._CERIC 
,595 -.I 10.0 116.3 . l S 8  
1.390 2 . 0  11.7 C83.9 . I 3 9  
.929 -7.L -31.8 ¶ 4 . 3  ,153  
78.9 L48.9 -46 .L  65.8L l . lr(L 
-_ 
-3.8 1.118 109.0 .411 1.384 288.T 498.3 ,818 1.912A 112.0 . T O 1  L.8 3.1 191.6 .244 
1.8 ,122 101.0 ,572 1.068 188.3 069.3 . 4 S ? A  1.8790 80.1 1.354 1.1 1.8 L64.6 -884 
6.1 1.283 121.3 ,136 ,852 2S2.8 583.0 ,395 1.308 59.0 ,912 4.5 11.6 26.L -539  
5.33 8 . T l  6.83 19.50 W l / L  24.8 114.5 12.1 .128 9 .520 44.9 165.0 -44.L 82.4L 1.094 
1.1 .EO0 102.2 ,449 1.118 195.9 311.4 .8$OA 1.7080 75 .5  1.582 1.L 4 .0  L 7 4 . l  ,891 
-5.7 i.iso io8.e .425 1.444 292.8  490.1 .e30 t . a m  i i 4 . 0  .728 4 . 8  5 . 3  i ~ . i  .e75 
3 . 8  1.085 ~ 0 1 . 3  .334 e8o.i 581.8 ,178 i . i w  7e .7  .ole .I 1 5 . 1  s6.i .si5 
6.~1 9 .48  4.74 i 4 . 1 ~  21142 22.4 i m . 8  21.1 ,393 1.480 t i . 9  198.9 -m.s i o i . 4 ~  1 . m  
-11.7 1.141 108.3 e444 1 .511 298.1 485.2 .844 L.189A 116.0 .?SO 11.0 15.L CO3.9  ,328 
-.I .e28 102.3 .408 1.223 199.5 351.0 .?2TA 1.7190 86.8 1.890 t . 1  15.4 C58 .9  .E31 
7.47 10.84 4.4s 12.T8 2/1/L 28.7 113.9 56.4 1.129 L.118. 11.0 l S T . 9  S O  141.LO lee80 
r.8 1.270 99.3 .e54 . e w  307.e sez.8 . e n  i.oe.1 10.1  .em -1.0 10.0 10.3 . m e  
---. - NAR8 ARRIVAL DATE I P443540 (31 JAN 1918) 
-1.8 1.061 114.3 ,428 1.111 281.5 141.0 .e58 1.844 89.3 ,590 - . I  19.8 l l L . 7  .184 
- . l  -836  105.9 ~ 4 2 0  1.248 204.9 349.1 .?24A 1,TTlO 88.9 1.396 C . 0  11.6 L82.0  . L I Z  
10.2 1.216 92.9 ,158 .e53 337.8 130.0 .TLO .986A 91.8 .929 -7.4 -59.5 5 4 . 7  .156 
3.48 6.67 5 . 1 1  fiL.01 L / l / 2  106.0 80.4 (8.L 1.023 1.015 78.4 L46.5 - 4 1 . 1  8T.3L 1.079 
-1.8 1.085 112.8 .408 1.170 265.T 535.4 .E93 1.647A 93.2 .EO2 - .4  11.6 l L 1 . 1 )  .P47 
-.e .e38 105.7 ,411 1.248 204.8 358.1 .?28A 1.T680 89.0 1.398 t . l  14.9 L56.0 .E35 
10.0 1.256 92.4 .153 ,854 342.0 531.0 .72S ,965A 90.1 .OB8 -1.1 -34.7 5L.8 ,154 











1 - 3 1  0.70 













,394 1.191 289.8 529.T 
-416  1.241 204.1 364.9 
el52 .E58 341.0 543.L 
.392 1.352 288.7 500.8 
. I 9 2  1.074 191.9 L68.8 
,158 .e51 05O.L 582.3 
10.14 W l / L  21.8 154.1 
-403 1.401 292.8 495.2 
- 4 T l  1.101 199.8 301.8 
-384 e063 275.1 588.2 
iz.14 wi/e  78.8 91.4 
i s . 1 7  w i / e  2 4 . 1  i 5 7 . i  
* 722 
, 12T . 128 



























8 .147 44.8 
111.1 ,710 
73.3 1.385 
TO.6  ,917 
1.930 2L.B 
r . i y  ~ 6 . 1  
L.4 2.3 192.1  
1.2 1.9 164.4 
4 .9  18.1 26.5 
184 .5  -43.9 81.5L 
3.9 3 . 4 ' 1 9 8 . 3  
1 . L  3.7 L73.1 
.9 18.3 35 .5  
195.0 - e l . $  98 .00  











1 . 5 6 7  
MAR3 ARRIVAL DATE = 2443550 (10 F'c8 1918) 
-1.9 1.061 i i 4 . 9  ,436 1 . 1 5 1  eso.8 144.5 .e49 1.854 86.5 ,581 -.I 20 .1  i10.0 .174 
- . l  .e52 109.1 .435 1.283 210.7 351.1 .12JA 1.8420 8 1 . 3  1.404 C . 0  11 .5  L59.4 .e47 
10.1 1 .251  92 .9  . I58  ,854 338.0 529.9 ,721 ,987A 91.9 .929 -1.1 -33.3 5 5 . 1  .16O 
3.87 7.07 1.67 lL.06 L / l / P  113.0 80 .5  59.7  .982 L.010 71.7 1 4 5 . 4  -47.0 69.6L ,993 
-1.8 1.084 113.1 .41L 1.168 281.0 S39.L .e81 1.850A 80.8 ,597 - . 4  16.6 iL3 .7  . l l O  
- . 8  .E11 1 0 9 . t  .432 1.282 210.4 558.4 .Teen 1.8370 89.5 1.404 L.4 14 .2  L53.9 ,241 
10.4 1 .956  92.3 .153 ,854 342.4 538.9 .723 .985A 90.8 .928 -1.8 -35 .8  53.5 .159  
3.11  8 . 5 1  1.19 lP .05  2 /1 /2  100.1 89.1 59.1 1.035 C.015 78.7 C37.L - 4 4 . 1  99.40 1 .051  
-1.8 1.088 111.7 .395 1.168 269.1 533.6 ,719 1.0581 94.1 .809 - . l  1 1 . 7  139.0 .139 
2 1 , 8  .E48 106.8 .431 1.27T 209.8 388.5 ,727  1.6260 9L.O 1.401 3 . 3  10.6 L47.9 . t 4 8  
10.8 1.L57 91.7 .15L -058 341.4 143.1 *128 ,088 89.4 .8P8 - 0 . T  -36.E 5 3 . C  .17C 
e.03 8 - 3 4  1.89 1r .21 21112 81.e 98.1 5 0 , s  ,978 2.048 i 7 . i  e 3 r . t  - 4 0 . t  110.40 i . o t 3  





. e e l  
, 4 7 3  
.377 
.501 
. t 4 9  
.E44 
.107 
. e m  
108.9 -687 4.4 3 .1  008 .1  s t t 3  
C.093 14.1 19I.O -C.l 151.90 1.011 
104.1) .e71 0.U 1.0 000.9 ,179 
a1.8 1.413 1 .3  3.1 t 0 8 . 8  -350 
84.8 -816 t .L 18.3 31.1 . 4 4 i  
@.LOT 81.1 189.8 -LO.3 9t.00 1.013 
81.8 i . 4 i i  t .0  11.0 tse .3  .CSB 
7e.r .et4 -1.1 a1.s 49,s . L C ~  
-_ 
53 
3TOCOVLR T I M €  8 30 DAY3 l P 7 8  ZNBOUMO SWINGBY MI331DN OURAT10N 8 880 DAY3 
MARS A R R I V A L  O A T E  s 2443490 
12 OEC 1911 
LAUNCH ARRIVE 8PEEOl R A l  OECLl I 1 V 1 P31 1 ECCEN 3MA THE11 THE12 PERIH -APHELPSI 2-*-V 2 1 2 OECLL R A C  6PEEOL 
DEPART 3WNGBI 8PEEO3 RA3 OECL3 I 3 V 3 P31 3 ECCEN SMA THE13 THE14 PERIH APHEL P31 4 V 4 I 4 OECL4 RA4 6?EEO4 
OWNCBY RETURN 8PEEO5 R A 5  OECLS I 5 v 5 PSI S ECCEN 3MA THE15 THET6 PERlH APHEL P31 8 V 8 I 8 OECLI R A 6  SPEED6 
?ROP AERO OVL O V A  EV&-OVO-EVR--fYPE SUN A SUN R-K!PA._- ;A- _ _  P _D€CLP ETA ?ERIC 
4-3260 4-3490 ,431 50.9 13.8 -2.0 1.098 112.6 ,434 1.294 215.0 502.5 .?32 1.858A 112.0 ,891 .3 8.1  183.3 .e38 
4-3520 4-3705.9 .205 118.2 28.1 1.1 .552 88.2 .SO8 1.083 176.3 282.6 .533A 1.833 86.0 1.358 - 5  1.1 265 .5  , 5 6 5  
.I-- ____. - __ 
MAR3 A R R I V A L  DATE : 2443490 (12 OEC 1911)  -- - ____ -__ _ _  i_ - - 
4-3ro1.0 4-3960 , 5 0 5  278.3 i 0 . 6  5.3 1.263 iii.6 .453 .e53 ~ 6 2 . 0  584 .9  , 4 6 1  i.239 64.8  is 3.1  io.? e 5 . 5  ,445 
1 8 . 1 1  i3.m 9 . 2 1  5.12 8.11 4.39 i r m  e / i / ~  32.6 155.8 14.5 .io9 1.943 42.2 106.2 -41.8 80.6~ 1.3io 
4-3290 4-3500 e424 59.0 14.1 -2.3 1.103 111.8 ,429 1.319 2 1 8 . 2  500.1 ,152 1.865A 
4-314l.C 4-3910 ,240 308.6 15.1 3.0 1.261 99.1  ,235 .e12 304.3 581.2 .661 1.011 
11.52 12.34 8 . 9 1  5.18 8.S6 3.31 12.12 2/1/2 30.2 153.1 39.6 1.043 
4 - m o  4-sr4i.c .ieo 04.3 25 .0  .3 .e12 93.2  .mi i.ieo 1ei.i 343.0 .rioA 1.0410 
4-3300 4-3500 .4z1 81.0 1 4 . 1  -2.0 i.iir iii.1 4 4  1.319 201.8 494.0 ,761 i . 9 9 ~ ~  
4-3530 4-3748.0 , 1 5 9  93.0 11.5 -1.1 .e15 93.2 .38e 1.184 i 8 s . i  354.8 .WA 1.64io 
4-6140.8 4-3980 .e20 311.1 14.6 2.8 i . z r o  99.1 ,233 ,619 301.6 582.6 .o r$  1.084 
18.33 12.40 9.08 5.93 0.31 3.35 12.14 2/1/2 24.5 153.8 5 4 . 9  1.155 
MAR3 ARRIVAL OATE : 2443510 ( 1 JAN 1910) - 
4-3280 4-3510 .412 si.3 13.7 -2.0 1.086 111.1 .4or i.eso 274.4 511.2 . u i  i.xm m1.o  .e50 .e 8 .2  103.1 . i o n  
4-3540 4-3103.4 , 221  ii4.s 26.2 1 . 7  ,531 92.5 .53e 1.069 182.2 215.4 . 4 9 4 ~  1.6450 63.0 1 . ~ 9 4  .a 1 . 5  ees.2 .e24 
4-3703.4 4-3080 -624 214 .1  10.5 5.9 1.263 118.4 ,495 .e52 251 .2  584.1 .431 1.214 81.0 .912 3.6 11.3  2 5 . 1  -492 
11.64 13.60 8.10  4.03 7.43 4.90 18.36 2/1/2 42.5 155.1 13.0 .154 8.631 44.1 185.8 -43.5 84.4L 1.ela 
4-3290 4-3510 -409 59.1 14.7 -2.2 1.096 111.2 .413 1.292 278.0 50S.1 .758 1.826A 109.1 .610 . I  6.1 111.2 .El3 
4-3540 4-3138.9 .114 91.1 25.5 - 4  ,612 96.1 .398 1.186 189.4 339.3 .114A 1.6580 84.1 1.382 1.1 8.4 210.1 .e53 
4-3138.0 4-3910 .e53 301.0 14.9 3 . 0  1.~60 100.4 .z43 , a n  301.5 58i.e .e99 1.082 78.8 ,923 -1.1 10.6 4 0 . r  . e m  
i6.00 12.31 8.84 4 .50  1.91 3.01 ie.84 e/i/e 34.2 is3.8 31.1 .me 3.111 18.0  coo.^ -1o.e ie3.40 c.030 
4-3300 4-3510 






























8 8 . 1  
289.3 











1 0 . 1 1  
1 2 . 2  
-2 .1  i . 1 ~ ~  i1a.o .424 1.342 ~ 6 1 . 8  499.1 .rr3 1 . ~ 1 1 ~  112.2 
5-23 8.62 3-60 i2.n e/i/e 21.0 i53.r 55.5 1.168 2.149 
-1.2 .el6 96.0 ,390 1.193 189.8 35S.2 .121A 1.8590 88.6 
2.6 1.210 99.1 .E32 ,880 308.1 582.6 -616 1.084 19.3 
MARS ARRIVAL DATE 2443520 (11 JAN 1918) 
-1.8 1.053 111.0 .464 1,116 2 5 4 . 1  544.8 ,598 1.634 85.9 
-3.5 .618 98.8 .396 1,204 193.9 364.0 ,128 1.6810 91.1 
4.30 1 .89  4.01 le.20 2/1/2 116.2 98.1 45.4 ,919 2.594 
-1.8 1.053 117.0 .464 1.116 254.1 144.8 ,598 1.634 8¶.9 
11.4 1.251 91.0 ,151 , 8 5 1  352.1 542.0 ,121 .988 89.8 
4.30 1 .69  4.99 13.16 2/1/2 116.2 93.1 26.8 e423 4.321 
10.8 1.211 91.1 .is2 ,8513 341.4 143.1 ,128 . m e  89.4 
-12.0 , a i r  98.4 .397 i . 2 0 2  193.3 360.4 . r e s  i .6790 9 e . r  
. roo  1.3 4.8 irr.8 
10.0 10r.s 4.8  i4e.50 
1.385 3.1 19.3 250.8 
.928 -1.9 9.8 50.5 
,516 -1.3 20.1 92.2 
1.381 5.3 31.3 252.3 
,928 - 8 . 1  -38.1 53.2 
11.2  255.5 -34.L 100.50 
. 5 r e  -1.3 20.1 92.2 
i.389 13.1 0 0 . 4  245.1 
84.6 234 .1  -15.1 ieo.00 
,929 -15.4 -45.1 80.8 
4-3280 4-3520 .403 51.4 13.r -1.9 1.082 111.1 .398 1.235 274.1 5 1 5 . 4  .744 l.728A 104.5 , 847  e 2  8 . 1  161.9 ,172 
4-3550 4-3102.3 ,243 112.0 26.2 1.8 . I 2 5  96.5 . 5 5 5  1.061 185.2 2 7 2 . 2  .415A 1.6580 61.5 1.353 .9 1.1 285.0  ,654  
11.44 13.61 8 . 5 1  3.63 7.03 5.30 18.92 2/l/2 48.3 154.8 12.5' a141 9.211 44.1 185.4 -44.1 83.4L 1.155 






















- 5 1 1  
.208 
. L B O  
20.25 
. 391  
* 264 
,884 

















0 2 . 0  
294.1 
12.91 




















2 r . o  
2 . 1  
19.1 
11.3 









-1 .9  










- . I  
1.054 118.0 
,825 102.0 
1.251 9 1 . 1  




6 .12  5.83 






1 .210  99.3 

















- MARS ARRIVAL 
-2.1 1.091 119.1 .49 
-1.8 .e35 105.3 .41 
10.5 1.251 91.1 . 1 5  
5.14 8.52 4.98 12.1 
-1.9 1 .015  110.6 .3B 
1.9 .525 106.9 . I 9  
6.9 1.263 122.9 . I 5  
3.01  8.48 8.55 LO.l 
1.117 2S3.4 
1.222 193.9 
- 8 5 8  348.8 
2/1/e 122.0 
1.068 186.5 
.os2 252 .8  
2/1/2 54.9 
1.224 213.1) 





1.223 199 .5  
2/1/2 35.1 

















1.852 6 2 . 1  
1.1150 91.1  
1.145A 104.8 
1.1060 1 5 . 5  
,393 5 .480  
1.113 r e . ?  




. 5 f P  
1.389 
,928 
r 8 . r  







Ll . e  
.e89 
1.390 
* B E 6  
11.0 
-1 .4  
4 . 0  



















1 1 . 8  L I . L  
1 . 8  264.8 
-41.2 82.4L 





15.4 256 .9  
10.0 50.3 
















1. r s c  
54 
1.0 B.1 l T 7 . 9  
L.1 I t . $  t57.3 
190.9 - l . B  JS9.00 
-1.r 10.0 49.a 
1 5 . 5  
P3.2 










N I S S I O N  DURATION X W O  DAYS 
NARS ARRtVAL DATE X 1 4 4 3 5 5 0  
- 
. i t a  
I 1110 







*TOPOVfR T l M E  s 30 D A Y 8  1980 OUTBOUND SUlNGBI M13810N DURATION I 4 6 0  D A I S  
UAR8 A R R I V A L  DATE 0 L44AllO 
P4 AUG lo79 - -.-.__-- -_ - 
LAUNCH 8WNGBY 6PEEOl R A 1  
WNGBY ARRIVE )PEED3 R A 3  
DEPART RETURN 8PEEO5 R A 5  
- -- - - -  PROP- AERO 
4-3840 4-3994.9 .l70 313.1 
4-3994.9 4-4110 .324 236.2 
4 - 4 1 4 0  4-4120 .154 76.7 
lS.93 7.52 
4-3850 4-3995.9 ,191 309 2 
4-3995.9 4-4110 , 3 3 3  235.6 
4-4140 4-4330 ,138 1 0 . 3  
13.89 7.4s 















I 1 V 1 PSI 1 ECCEN SHA THE11 THE12 PERlH APHEL PS1 2 V 2 I I! OECLL 
I 3 V 3 PSI 3 ECCEN SUA THETS THE14 PERIH APHEL PSI 4 V 4 I 4 DECL4 
I 5 V 5 P S I  5 ECCEN SMA THE15 THETI P E R I H  APHEL PSI 6 V 6 I 8 OECLI 
OVA--EVA_--DVD !YPE 3UN A SUN R IlAPPA - - A  E --INC --RAP OLCLP 
3.2 ,884 94.2 ,274 ,780 191.4 451.8 ,567 .9940 101.4 1.211 .7 L . 5  
1.1 1.406 80.3 .464 1.296 31.1 135.6 ,6950 1.897A 115.9 ,738 1 .4  L1.O 
-1.4 ,640 85.8  .369 1.144 172.7 268.7 .722A 1.566 69.6  1.065 -1.1 -1.9 
8.41 0 . 7 0  3 .24  16.02 2/1/1 30.7 171.1 42 .3  ,571 2.710 4.8 1L5.1 -I!.* 
- MARS ARRlVAL DATE = 2444110 (24 AUG 1919) - - 
nAe w x o e  
R A 4  8PEEOI 
R A 6  8PEEO8 
ETA CLRIC 
193.8 . .sc4 





7 . 0  ,335 
110.10 1.034 
3.4 .E71 97.3 ,282 .786 199.4 411.3 a564 1.0070 105.8 1.215 - 1  
1.1 1.406 79.7 ,466 1.293 33.0 135.6 .e910 1.895A ii8.0 ,737 1.4 ei.1 
6 .45  9 .82  2.88 14.88 w i ~ i  30.9 174.3 4o.t .540 2.912 6 . 5  ie5.o -6.0 
-1.2 .660 86.9 $327 1.179 173.5 279.4 .794A 1.564 73.0 1.074 -1.1 -.I 
4-3880 4-399717 a222 309.1 -4.0 3.6 .879 100.2 .296 .793 206.6 451.1 .558 1.0280 106.8 1.L20 -.8 -1.9 198.0 -351 
4-3991.7 4-4110 e 3 5 1  2 3 4 . 8  4 . 2  1.1 1.404 76.5 .4TO 1.286 36.5 136.5 ,6820 1.891A 116.1 .?34 1.4 L1.3 133.4 *P90 
4-4140 4-4340 .I24 63.4 16.2 -1.0 ,675 87.8 .e92 1.208 174.8 290.1 .855A 1.961 78.0 1.061 -1.L - . l  11.0 .E03 
14-11 7.87 5.02 6-50 9.88 2.65 13.92 2/1/1 31.4 168.7 36.6 .489 3.110 9 . 7  lt6.9 -9.6 108.lD 1.081 
MARS ARRIVAL DATE = P444120 ( 3 8EP 1979) -- ___- I--__. . -_ __ 
4-3830 4-3996.5 .165 324.1 3.6 3.2 .e56 90.3 .271 .714 180.7 453 .7  .580 .989D 105.7 1.207 1.3 4.4 
4-3996.1 4-4lLO .390 233.9 3.9 .9 1.393 79.5 .445 1.237 35.5 142.5 ,6860 1.787A 112.7 .704 1.4 L2.2 
4-4150 4-4310 .le4 79.6 18.4 -1.6 .EO4 86.8 .430 1.101 175.8 256.9 ,627A 1.574 65.1 1.051 -1.L -3.3 
13.¶9 8.12 4.PL 5.47 8.85 3.90 17-66 L/l/l 37.9 172.9 38.4 .552 3.038 4.5 1L4.6 . 9  
195.4 ,330 




3.L A 9 7  
108.80 1.142 
13z.r .e49 
4-3040 4-3996,i ,169 315.3 -4 3.2 ,862 33.8 ,e75 .778 190.1 452.4 ,565 .99ZD 105.1 1.PlO ~7 L.5  
4-5998.1 4-4120 e328 P34.1 3.9 .9 1.393 79.5 ,444 l.e38 34.7 142.4 .088D 1.788A 112.7 ,705 1.4 L2.l 
4-4150 4-4320 .le0 73.8 17.6 -1.4 ,631 87.9 ,378 1.143 176.6 267.7 .713A 1.573 6 9 . 1  1.015 -1.L -1.9 
13.10 1.84 4.27 5.46 8.84  3.36 16.19 L/l/l 37.6 176.7 38.6 .S64 3.023 4.1 124.9 -E.2 
4-38¶0 4-3997.0 .le9 310.9 -2.0 3.4 ,869 96.9 ,282 .784 198.3 451 .8  .563 1.005D 105.9 l.Ll4 .l - 3  191.0 ,334 
4-399I .O 4-4120 .a34 233.1 3.8 .9 1.393 79.0 .446 1.235 36.4 142.1 .684D 1.788A 112.7 .704 1 . 5  LL.L 132.0 .250 
4-4150 4-4330 ,143 66.8 16.8 -1.2 .E53 88.9 .332 1.180 177.8 218.8 .788A 1.571 72.7 1.015 -1.2 -.8 7.4 ,338 0 
























































































W l / l  39.4 






144 .2  
301.9 
161.6 
0 (13 81 
4 5 4 . 3  
148.8 
























.683D . 1 0 5 A  
36.2 































. 558  
1.0030 
1.716A 





















-.E -1.9 199.8 ,351 
1.5 L2.4 131.5 .e32 
126.6 -9.3 108.4D 1.191 
























13.85 6.25  






























13.09 8 .35  
4 . 4  















1.3 4 .4  '196.9 .334 
1.5 e3.5 129.5 .e20 
-1.4 - 3 . 3  359.2 .473 
















e/1/1 4 5 . 6  
. 7  2.5 
-1.3 -2.0 
124.9 -1.3 








1eo.s . e m  
. I  .3 
1.5 C 3 . 5  
-1.3 -1.0 
1t5.6 -4.8 
. e i e  sii.2 -3.2 3.a 
.a51 232.3 3.0 .o  
.143 58.4 11.9 - . 9  













99.6 ,295 ,789 204.7 452.0 
77.6 .437 1.193 41.8 149.4 
91.9 ,301 1.218 184.5 290.5 
3.02 14.08 L/l/l 4 8 . 4  168.5 
1.0220 106.8 1.217 -.E 
1.714A 109.6 ,675 1.6 
1.585D 75.7 1.005 -1.4 
.a9 3.641 0.8 iee.1 
-1.6 
L3.7 

























. 3 74 1 .eo1 




1 .334  
.eo* 
.252  313.1 -3.8 3 . 0  
A 7 4  232 .1  2.7 .(I 
.136 50 1 15.8 -.7 
3.29 s . i 4  1 . 5 1  4;05 
102.5 .313 ,799 211.3 4 5 1 . 9  
78.3 ,443 1.184 46.2 150.2 
92.5 ,274 1.246 186.8 302.5 
2.92  13.2s e w l  47.4 i6i.s 
1.0490 107.6 1.224 -1.3 
1.709A 109.1 .E70 1.6 
1.1870 78.6 1.090 - 1 . 5  
.431 4 . 0 5 1  13.6 128.0 
,294 317 .0  -3.7 4.1 
.403 232.0 2.5 . 7  
.135 4 5 . 0  15.5 -.4 
4.09 9.14 8.27 4.98 
105.6 .337 .El2 217.3 451.9 
74.8 .452 1.172 51.5 151.3 
93.0 .e54 1.288 188.9 314.4 
2.81 12-64 Ell11 4 8 . 6  152.7 
1.0850 108.8 1.232 -e.o 
1.103A 109.8 ,664 1.7 
1.5890 81.8 1.004 -1.6 












1 8 . 4  
4 . 2 1  
1.8 
2 . 8  
11.5 
4.27 
- _. -- MARI A R R I V A L  D A T E  = e444140 ( 2 3  ~ L P  1979) - 
3.3 ,853 80.4 ,281 .77L 178.4 454.9 , 1 5 4  .98b 
.8 1.318 76.P ,424 1.174 40.6  154.3 .E760 1.872A 
-1.7 .589 92.0 .*I1 1.100 183.4 254 .9  .805A 1.596D 
4.21 7.61 4.41 16.21 L/l/l 54.1 171.9 34.0 , 530  
3 . 3  -819 93.1 ,277 ,778 188.1 453.4 ,981 -9900 
-6 1.378 76.8 ,423 1.176 39.2 154.1 .E790 1.674A 
-1.4 ,820 93.3 ,391 1.149 185.1 266.8 ,699~ i.sgeo 
4.19 7.59 3.85 16.56 2/1/1 53.8 178.1 3 4 . 5  .S53 
-- 
1.206 3 . 3  
.e57 1.8 
1.051 - 1 . 5  


























4-1170 4 - 4 3 2 0  
4-31110 4-3996.7 
4-3990.) 4-4140 










-188 313 .5  -1.0 3 . 4  .E66 98.3 .e82 .181 198,$ 432.7 ,560 l.OO1D 108.0 l.Pl2 - 1  A 199.P - 3 5 6  
,338 2 3 2 . 3  2 . 5  .(I 1.378 18.2 .424 1.174 40.4 154.3 .676D 1.673A 106.6 .E57 1.8 t 5 . O  126.L *I98 
,187 60 .2  16.5 -1.L ,845 93.8 ,143 1.192 167.4 278.7 ,1821 1.6OlD 12.1 1.079 -1.4 -1.P 1 . 8  , 3 5 0  * 
lL.22 8.01 4.49 4.21 7.61 3.51 15.21 2 / l / i  54.1 174.1 33.1 , 5 5 3  3.506 4.1 lL5.9 -3.9 105.90 1 - 3 5 )  
,211 312.2 
e351 232.1 
, 1 9 8  5 3 . 5  
lL.48 8.22 




3.8 .E74 99.3 .295 .187 204.0 452.4 . 5 5 5  1.019D 106.6 1.216 -.5 -1.8 POl.8 3 5 1  
.8 1.377 77.4 ,428 1.169 4 3 . 4  154.8 .668D 1.6101 106.6 .E54 1.8 L5.P lP5.5 .LOO 
- . 9  ,664 94 .4  ,306 1.228 190.0 291.1 ,652A 1.6040 75.6 1.088 -1.4 - . 9  11.0 .LO1 
4 . 2 5  7.65 3.32 14.12 2/1/1 54.1 168.1 30.8 .488 3.786 8.0 lL7.O -8.0 104.50 1.31t  
.250 313.9 -3.8 3 . 8  ,885 102.3 .313 , 7 9 7  LlO.8 452.3 .547 1.0480 101.8 1.223 -1.2 - 3 . 9  205.1 ,373 
, 3 1 3  232.0 2.2 -6 1.375 78.1 .435 1.181 47.8 1 5 5 . 5  .658D 1.667A 106.8 .8SO 1.1 e5.4 124.5 -203 
-153 47.6 1 5 . 3  -.e ,679 94.6 .e79 1.$!58 192.7 303.8 . S O I A  1.609D 18.6 1.094 -1.5 -1.4 13.6 .e46 
18.02 8.10 5.47 4.12 7.71 3.23 13.28 ell/$ 55.7 180.6 27.5 .432 4,210 12.9 108.4 -12.8 lD2.30 1.306 
.e91 317.6 -3.5 
. 4 0 2  232.1 1.9 
- 1 5 1  43.3 15.3 
13.81 9.40 6-21 
4.1 ,694 1os.3 . w e  .coo 218.5 412.2 ,530 1.0810 i08.e 1 . m  -2.0 -5.8 eo9.c . m e  
-8 1.372 74.4 .444 1.150 52.7 156.6 ,6190 1.86lA 106.6 .E44 1.7 L5.7 113.0 *LO6 
-.3 .E89 95.2 ,259 1.281 195.1 315.8 .949A 1.8130 81.3 1.008 -1.6 -3.0 15.3 .LO5 
4.42  7.81 3.19 12.65 W l / l  51.1 lS1.6 24.1 .372 4.764 18.9 130.0 -18.8 90.80 1.406 


























3 . 3  .as2 88.9 .e84  TO 177.3 4 5 5 . 1  .sse ,980 io6.e 1.205 1.3 4 . 3  100.6 . w o  
,S 1.314 7 1 . 8  ,420 1.158 42.3 159.3 .e120 1.645A 103.8 -640 1.7 L6.5 12L.L -162 
-1.7 ,585 98.1 .462 1.108 187.6 254.4 .595A 1.6160 63.1 1.053 -1.6 -3 .4 -0  -498 
3.65 7.25 4.84 10.51 L / l / l  82.9 171.6 32.8 .S19 3.538 5 . 5  1C5.8 4.4 104.00 1.310 
.I 1.374 78.3 .417 1.181 40.6 159.0 .e760 1.648A 108.6 .64I 8.7 L6.4 ILL.? -18% 
-1.4 ,619 96.5 .400 1.158 189.9 266.6 .695A 1.6LOD 67.8 1.070 -1.6 - * e 3  3.9 .4C2 
3.3 . o w  92.7 .em .774 187.~ 453.0 ,519 .POOO i01.e i.eor .I e.4 199.0 .33e 
8.8~ 7.ee 4.26 16.70 w i / i  02.5 in.9 33.1 .547 3 . 4 7 ~  1.4 ie8.0 .e 105.5~ i . w r  
-185 314.7 
,337 L3C.B 








- .---- _- ._ - . 
LAUNCH 3WNG8Y 8PLEOl R A I  OLCLI I 1 V 1 PSI 1 fCCEN--SHA 
8UNGII  ARRIVE ICEE03 RA3 OECL3 1 3 V 3 ? S I  3 ECCEN SHA 
OLCART RLTURN I C C E O I  R A 5  DECL1 I 5 V 1 P S l  1 ECCEN SUA 
?ROC AERO OVL DVA EVA OVD EVR-T.Y_PE 
4-3860 4-4000.9 .212 313.1 - 2 . 4  3 .5  .812 99.0 -295 .188 
4-4OOO.q 4 - 4 1 5 0  ,351 232 .3  1 . 1  .I 1.313 11.2 ,423 1.115 
4-4180 4-4340 ,116 51.3  1 5 . 1  -.9 .665 91.0 . S i 3  1 .243  
1 2 . 4 1  6.59 4 . 8 1  3.88  1 .26  3.12  14.18 
203.2  412 .8  
4 4 . 4  159 .6  
1 9 1 . 9  292 .3  
6 3 . 3  161.4 
PERlH 
PER I n  















P S t  8 
E 
106.6 
103.  1 
11.1 
3 .886  
_ _  
MISSION OURATION a 4 8 0  O A I 5  
MARS ARRIVAL D A T E  2444150 
3 OCf 1979 
v 2 I 2 oEcLe R A E  S C E E O C  
V 4 1 4 OECL4 R A 4  8 C E E O 4  
V 6 I 8 DECL6 R A 6  8CEEO8 
I N C  -RAP OLCLP ETA CERIC - ~~ ~~ 
1.215 -.I -1.6 2 0 2 . 1  s3Sl 
.638 1 . 7  26.6 121.1  ,183 
1.092 - 1 . 5  -1.4 10 .5  ,297 
6.9 127.5 - 6 . 9  103.90 1 . 4 0 8  
4-3670 4-4003.0 , 241  314.6  - 3 . 3  3.8 .e81 102.0 .312 .795 209.9 412.8 . 5 4 1  1.0430 101.1 1.221 -1.2 -3.8 208.1  ,373 
4-4003.0 4-4150 ,313  232 .3  1.6 .4 1.311 16 .0  A 3 0  1 . 1 4 1  46 .4  160.3 .6140 1.640A 1 0 3 . 1  .634 1 . 7  98.6 120.6 .le8 
4-4180 4-4350 . I 1 2  46.2 15 .2  -680 91.3  ,286 1.271 199.0  301 .2  .SlOA 1.6390 18.1  1.099 - 1 . 6  -2.0 12.7  ,948 
13.01 9.06 1.42  3.91 1 .31  3 .63  13 .31  2/1/1 64.4 159.1 26.8 .433 4 . 3 1 3  11 .9  129.0 -11.8 101.90 1 . 4 3 3  
4-3860 4-4005.8 .288 316.2 - 3 . 3  4 .0  .892 105.0 .331 .e01 211.8 452.8 . I 5 1  1.0710 108 .1  1 .229  - 2 . 0  - 5 . 1  210.1 -401 
4-4OOS.q 4-4150 .401 232.6  1 . 4  .4 1.368 1 4 . 4  .439 1 .131  53.5 1 6 1 . 2  .6380 1.636A 103.6 .626 1.8 e1.0  119.1 -191  
4-4180 4-4380 .110 42.2 15.L - . 3  ,691 91 .5  -261 1.299 201.8  311 .1  .952A 1.6460 81.5 1.103 - 1 . 1  - 3 . 1  14 .0  *208 
13.79 9.74 8 . 1 5  4.01 7.45 3.59  12.86 2/1/1 6 5 . 1  110.1 23.6 . I 1 3  4 .896  11 .9  150.1 - 1 T . 8  99-20 1.411 
4-3830 4-4000.9 . I T  332.4 6 .1  
4-4OOO.q 4-4180 .344 233.0  1.1 
4-.4190 4-4310 ,247 68.1 18.2 
13.33 9.18 4.34 
4-3840 4-3999.6 .169 322.1 3.0  
4-3999.q 4-4160 a333 233.0  1.2 
4-4190 4-4720 .e22 81.6 11.3  
12.65 9 . 0 6  4 .21 
- MAR8 ARRIVAL DATE = 2444160 ( 1 3  OCT 1919) - 
3.4 -811 88.4 ,287 .189.116.1 456.1  ,549 ,990 
. 3  1 .311  1 1 . 5  .418 1.148 4 3 . 8  163.1 ,6690 1.628A 
-1.0 .581 100.6 .474 1 .111  192.2 254.2 .581A 1.6410 
3.62 1.02 5.42  18.61 C/l/l 7 1 . 7  111.4 32.0 ,108 
3 . 3  a857 92.4 ,219 .113  186.2 4 5 4 . 3  .511 .9690 
. 3  1 .312  18.1 .411 1.152 41.6 183.4 .6140 l.629A 
- 1 . 5  .622 100.0 .409 1 .113  1 9 1 . 2  261 .2  .693A 1.6530 
3.19 6 . 9 9  4.19 16 .91  2/1/1 11.2 115.8 32.8  A 4 1  
- 
106.4 1.204 1 . 3  4 . 3  201.1 ~ 3 4 4  
1 0 1 . 1  .621 1.8 2 1 . 9  118.0 .I72 
62.3  1.058 - 1 . 8  -3 .5  . I  .512 
3 . 6 2 1  6.4 126.7 5 . 1  103.20 1.334 
105.9 1.201 . I  2.4 200.2 , 3 3 3  
101.1 .629 1 .8  27.9  118.6  ,110 
6 1 . 3  1.015 - 1 . 7  -2.6 3 . 7  -432' 
3.539 2.6 126,O 2.1 104.00 1 . 3 1 3  
4-3850 4-4000.1 ,183 316.0  - .O  3 . 4  
4-4000.2 4-4160 .358 2 3 3 . 0  1.2 . 3  
4-4190 4-4330 .e01 55.2 16.4 -1.2 
12.49 8.69 4.46 3.60 
4-3660 4-4001.8 . e l0  314.1  -2.0 3.5  
4-4001.8 4-4160 ,351  232.9  1.1 . 3  
4-4190 4-4340 .199 49.6  1 5 . 1  - .9 
12.11 9.01  4.84 8.64 
4-3810 4-4003.7 -244  315 .4  - 3 . 0  3 .7  
4-4003.7 4-4160 .312 233.0  1 .0  . 3  
4-4190 4-4350 .195 4 5 . 1  1 5 . 3  -.E 
13.23 9 . 5 1  1 . 3 8  3 .11  
-863 95.7  ,283 .118 194.8 453.5 - 5 5 1  
.649 9 9 . 9  -319 1.223 198.1 280.5 .164A 
1.00 4 . 4 3  11 .41  W l / l  71.4 113.L 3 1 . 1  
,811 98.8 .e94 .184 202.4 413.1 .153  
.370 11.1 .420 1.146 4 1 . 0  163.9 .6650 
.610 99.9 -322 1.265 202.4 294.1 .658A 
1.04 4 . 2 3  14.25 2/1/1 12.0 166.4  29.4 
e819 101.8 -311 -193  209.1 4 5 3 . 0  -546  
.369 75.9 .421 1.139 48.9 164.6 .6130 
a665 100.0 a295 1.299 205.9 307.4 .915A 
1.11 4.14 15.34 2/1/1 13.0 158.0 26.1 
. a n  17.9 ,416 1.110 4 2 . 4  163.1 .6rzo  
4-5880 4-4008.3 .e84 318.0  - 3 . 1  4 .0  ,890  104.8 .333 . E 0 5  215.1 412.9 . I 3 8  1.0130 101 .7  1.228 -1.9 - 5 . 1  211.0 .400 
4-4006.3 4-4160 -400 233.4 -9  - 3  1 .366  14.3 .436 1 .130  53 .9  165 .4  .6310 1.622A 100.8 .e16 1 . 6  28.2 115.0  -181 
4-4190 4-4360 .192 41 .7  1 1 . 3  - . 3  .696 100.0 .271 1.324 208.9  320.1 . M I A  1.6910 8 1 . 1  1 .110  - 1 . 1  -4 .7  12.1  -207 
ii.09 10.17 0.06 3 . 0 2  1.21 4.08 i e . 6 8  ~ i / i  14.3 148.1 2 3 . 3  .375 4 . 9 5 3  1 6 . 6  131.5 - 1 6 . 4  99.10 1.403 
.9980 106.0 1.210 . l  - 3  2 0 1 . 3  
.629A 101.1 ,628 1.8 L1.9 i 1 8 . 4  
.6620 7 1 . 1  1.089 -1.6 -2.0 1 .0  
,528 3.662 1 . 1  121.L -1.6 104.80 
.0150 106.6 1.214 -.1 -1.6 203.1 
.621A 101.0 .628 1.8 28.0 111.1 
.(I120 1 5 . 4  1 .098  -1.8 -2 .0 9.8 









.0400 101.1 1.220 -1 .2  -3 .6  C O T . 0  .311  
. 6 Z 5 A  100.9 ,622 1.6 t8 .1 118.1  ,118 
.6820 18.8  1.101 -1.6 -2.6 1 1 . 5  .?!SO 
.43s  4 . 3 6 8  10.0 ie9.a -10.5 101.60 i.480 
MAR8 ARRlVAL DATE = 2444110 (23  OCT 19191 _-  
4-3830 4-4002.1 ,116 334 .6  1 .2  3.4  .a49 6 1 . 9  .290 ,168 174.9 4 1 6 . 1  .145 ,990 106.6 1.203 1 . 3  4.3 202.8 ,548 
4-4002.1 4-4110 .348 233.9  - 4  . I  1 .369  1 7 . 2  .411 1 . 1 4 3  4 4 . 1  161.8 .6660 1.620A 98.1 .611 1.9 29 .2  113.9  .188 
4-4200 4-4310 .e78 61.7 1 8 , l  - 1 . 9  ,194 105.2 .489 1 .131  191.2 2 5 4 . 6  . 1 8 l A  1.6930 61.6 1.065 -2 .0  -5.8 .O -129 
14.06 10.17 4 .39  3 .49  8 . 8 9  6 . 1 9  19 .25  2/1/1 80.3  111.5  31.5 .495 3.689 7 . 5  121.9 1 . 1  102.50 1 . 3 3 2  
4-3640 4-4000.1 .169 323.9 3 . 1  3 . 3  .656 9 2 . 0  .281 .112 185.2  414.8 . I 1 5  .9880 1 0 6 . 0  1.208 .1 2 . 4  201 .1  .338  
4-4000.7 4-4170 .338 233.9 - 4  - 1  1.310 1 8 . 0  .413 1.141 4 2 . 3  161.4 .6120 1.621A 9 8 . 6  .619 1 . 9  29.L 114,s -184  
4-4200 4-4320 .211 5 9 . 5  11 .2  - 1 . 5  ,630  104 .0  .422 1.197 200.9 268.5  .692A 1.1010 66.9 1.083 -1.8 - 3 . 0  3 .3  .443  
13.22 9 . 7 1  4 .21  3.45 8.81 5.49  11 .22  &?/ill 19 .1  1 7 5 . 0  32.5 -534 3,119 3.8 121.6 3.5 104.40 1 . 3 7 1  
4-3650 4-4001.1 . l e 2  311.4 .I 3.4  .E62 91.4  .e64  .116 193 9 453 .9  .556 .9970 106.1 1.209 . I  - 3  202.4 .359  
4-4001.1 4-4170 ,339 233 .9  .4  . I  1.370 11 .6  .414 1.146 4 2 : s  161.1 .611d 1.620A 98.6 .618  1.0 L9.2 114.4 ,184 
4-4200 4-4330 .E34 5 3 . 8  16.4 -1.2 ,618 103.3  .310 1.211 205.2 282.4 .181A 1.1140 11 .5  1.091 -1.1 -2.6 6.2 ,369 
12.99 9 .54  4 .44  5.46 6.86 1.09 11.19 2 / l / l  19 .8  112.3  31.4 .124 3.691 .I 118.1 -.I? 104.40 1.411 
4-3660 4-4002.4 -208 315.2 -1.6 3.5 ,869 98.5 ,284 .?e2 201.6 453.1  .5S2 1.0150 106.1 1 .213  -,I -1.8 204.7 ,351 
4-4002.4 4-4170 ,351 233 .9  .4  . l  1 ,369  17.0 .418 1 .142  4 5 . 3  161 .9  ,6640 1.619A 98.1 .618 1.9 29.2 113.7 .le8 
4-4200 4-4340 .226 4 6 . 5  1 5 . 1  - . 9  .619 103.0  .334 1 .296  209.5 e 9 6 . 6  .664A 1.1280 T 5 . 4  1 . 1 0 7  - 1 . 1  - 2 . 1  8.4 .SOB 
13.18  0 .88  4.80 3.50  6 . 9 0  4 .81  14.33 2/1/1 8 0 . 4  165.0 29.2 .481 3.964 4 .4  129.2 - 4 . 3  103.30 1 . 4 4 1  
4-3810 4-4004.1 .241 316.2  - 2 . 1  3 . 1  ,818 101 .5  .311 .191 208 .3  453 .4  . 5 4 5  1.0360 107.1  1.219 -1.2 - 3 . 8  206.0 a372 
4-4004.8 4-4110 .S I&!  234.0 .4  . l  1.368 11.9 .425 1.131 4 9 . 1  168.4 .(IS30 1.618A 96.3 ,612 1.9 29.2 112.7  . 1 7 0  
4-4mO 4-4310 ,221 4 4 . 6  1 ¶ . 4  -.6 ,694 102.9 .SO8 1.332 213.4 310 .2  .92lA 1.1420 1 8 . 9  1.114 - 1 . 1  - 3 . 1  9 . 7  .t52 
i 3 . o e  io,oo 1 . 3 3  3.11 0.90  4.16 13.38  e / i / i  8 1 . 3  ii8.i 26.4 ,434 4 .381 s.3 130.1 -0.1 101.50 1 . 4 1 0  
4-3640 4-4001.8 ,110 325.S 4 . 4  
4-4001.b 4-4160 .338 235 .0  - .4  
4-4210 4-48LO .LO8 5 1 . q  1 1 . L  
14 .01  10.66 1.28 
4-3bSO 4-4001.9 -161 319.0 1.1  
4-4OOl.S 4-4180 ,340  231.0 -.4 
4-4L10 4-1380 ,268 5 t . 4  18.4  
i a . 1 5  10.31 4.43  
5% 
6TOCOVLR TlWL = SO D A Y 6  1960 OUTBOUND 3WINGBY Wl33lON OURATION : 5 L O  DAYS 
WAR6 ARRIVAL O A T €  C444110 
24 AUC 1979 
LAUNCH SUNGBY WEE01 R A 1  OECLl 1 1 V 1 P S I  1 ECCEN SUA T H E 1 1  THE12 PERIH APHEL P S I  L -< 2 I L OECLL RAL 6CLEOC 
6u"G6y *RRlVC 6PEEOS R A S  OECL3 1 3 V 3 P5f  3 ECCEN SHA THE13 WE14 PERIH APHEL PSI  4 V 4 1 4 OECL4 1114 6 C C E O 4  
DECAR'f RCTURN 8PCEDI  R A 5  OECLS 1 5 V 5 P31 5 ECCEN SNA T H E 1 5  THE16 P E R I H  APHEL P S I  6 V 6 I 6 OLCL6 RAE 6CLE06 
CROP AERO OVL OVA EVA OVO EVR TYPE SUN-fiUN R KAPPA - A  E INC RAP OLCLP- ETA --?ERIC 
-. .- . .- UAR8 ARRIVAL DATE 5: 2444110 (24 AUG 1979)  











































. l i e  
313.1 






























- WAR3 ARRIVAL DATE z 24 
3.4 ,649 05.0  .e91 .770 1 
.9 1.391 17.7 .451 1.e27 
6.54 8.92 t.60 15.99 C / l / l  
3.2 .e56 90.8 ,077 ,774 1 
.9 1.393 79.3 .445 1.P3T 
-.7 .603 90.5 .Le9 1.236 1 
-1.0 .e70 ev.6 .cos i.eie i 
5.47 6.m e.ee 13.21 wi/i  
41 
19 * 
0 .  
9. 
io * 
0 I 3 3EP 1979) - 
456.6 ,543 .OS6 
143.5 -6740 1.761A 
290.3 .e5eA 1.571 
453.7 .560 ,9690 
, 142.5 .6660 i . T 8 7 A  
i 301.9 .904A 1.6710 
1 161.6 30.4 . I 5 2  
452.4 -566 .99?.0 
' 142.4 ,6680 1.t86A 
313.5 ~945A 1.5720 
I 153.5 36.6 ,564 
I 110.7 3 5 . i  .476 
---. . 
197.9 - 3 5 5  







1 3 C . 3  .C49 0 
16.6 e203 
106.90 1.142 
1 s t . ~  ,240 












l t .66  7.34 
,165 324.1 
.330 cs3.9 
. le6 83.1 




































i i 2 . e  .roo 
~ 5 . 6  *.om 
105.7 i . eor  












4-3660 4-5996.7 .el9 310.L 
4-30ee.r I- LO LSS.L 
4-4150 4 - 4 ~ ~ ~ 0  . ieo 39.1 
13.06 7.56 
4-3670 4-4000.0 .e16 312.4 
4-4000.6 4-4120 .374 L32.7 


















ATE : L44413I 
. T O 9  161.9 
1.216 164.3 
.773 179.5 
1 1.ie.o 44.1 
, wi/i 46.9 
I 1.199 36.4 
1.~48 ie6.e 
e/i/i 45.7 
I . T V  ie9.i 
l.LO1 37.3  
1.L60 166.9 






















.557 1.0240 106.6 1,219 -.6 
,6760 1.782A 112.6 ,701 1.5 
.995A 1.5730 65 .6  1.095 -L.4 
33.13 .4e9 3.456 9.4 it6.e 
-1.0 1 w . e  . s s i  
22.4 isi.5 .LIC 
-11 .5  16.6 .147 
-9.3 106.40 1.191 
-4.0 LO3.3 . .374 
L2.7 130.6 e t 5 5  
-Le.? 16.9 . I S 7  
-14.0 105.90 1 . L l b  
6.0 199.6 .365 
LS.9 126.5 .Le8 - .e  1 i . e  . r e i  
5.7 ioe.40 1.103 
- .v  i4.e .t44 
c3.4 ice.e .ceo 
-e.4 10.3 .e04 
4.4 196.9 .834 
C3.5 1L9.5 .$!LO 
L.0 108.30 l.Ll6 
C.¶ 196.7 .SL6 




,549 1.0520 107.6 
,6640 1.176A 112.9 
1.0061 1.5740 07.4 
30.3 .430 s . em 
IEP 1979) -
. 5 ~  i.000 107.1 
.e050 i . i i i ~  ioo.7 
. W ~ A  i . ~ e ~ o  75.7 
3c.4 .457 3.589 
.557 .969 101.0 
.6eoo i . r i i A  109.6 
.905A 1.5670 76.6 
35.6 ,540 3.LB3 
,563 .PO10 105.6 
.6630 1.716A 109.6 
.946A 1.5690 61.3 
3e.e .558 S.LLC 
-4.1 
















.679 1 . 5  
1.094 -1.6 























































1 5 . 5  
4.27 
3.3  




























1.563 1 7 * 6  


















I C  
















I 3  
a 
ia 
.I 4sc.o .956 1.OL20 
.6 149.4 . 8 T l O  1.7141 
-6  336.l . W T A  1.5930 
. 4  lL9.4 31.9 ,469 
.S 411.9 , 546  1.0490 
.I 146.0 1.OOOA 1.5930 
.4 114.1 C6.6 .I31 
.e  i50.c .MOD i.709~ 
106.6 
109.6 




















(3 .7 126.6 
-11.4 16.9 







! I  






















-5 .6 coe.3 
C4.4 126.5 
-36.S l I . 3  
-19.5 100.10 
6.0  CO1.7 
t5.4 LL4.5 
-.e 11.0 














1 . 5  
31.L 
8.L7 
(VAL DATE a 
,307 .7$ 
.434 1.1e 
-306 1 . t I  
14elt t/l/ 
140 IC3 8LP 1679) - 
. l  155.5 ,6570 1.6611 
1.0 L91.1 .65tA 1.6040 
j.5 450.4 . l i e  1.003 






* 6  













6TOPOVER TlME * 30 0116 
_____ 
L*UNCM 6WNGBY 3PEEOl RAI DECLI 
6UNGBY ARRIVE EPEE03 R A 3  OECL3 
DEPART RETURN EPEE05 R A 5  OECL5 
4-5660 4-4005.0 e291 317.6 -3.S 
4-4005.0 4-4140 e402 232.1 1.9 
4-4110 4-4400 e 1 5 0  33.2 26.4 
PROP AERO DVL 
i 3 . m  9.37 6.z i  
4-3020 4-4003.1 ,212 342.1 8.6 
4-4003.7 4-4110 ,380 232.4 1 . 5  
4-4160 4-4340 ~ 1 7 6  51.3 1 5 . 7  
1 2 . 5 7  0 . 0 0  4.68 
4-3830 4-3999.6 . l 7 1  330.3 5.6 
4-3999.6 4-4150 -340 232.4 1.6 
11.79 7.94 4.31 
4-4180 4-4350 . i 7 2  46.2 15.2 
1960 OUT80UNO 3WINGBY Ml331ON DURATION L ¶LO D A I S  
M A R 3  ARRIVAL DATE : P444140 
23 5EP I979 
I I V 1 PSI  I ECCEN SMA THE11 THETZPERIH - i P H E L ' P S I  i--V 2-- I 2 OECL2 RAP EPEE02 
I 3 V 3 PSI  3 ECCEN 8 M A  THE13 W E T 4  PERIH APHEL P51 4 V 4 I 4 DECL4 RA4 5PEE04 
I 5 V 5 PSI  5 ECCEN SMA THE15 THETI PERlH APHEL PSI  6 V 6 f 6 OECL6 RAE EPEE06 
O V A  EVA OVO EVR E__9UN C 5 U N  R KAPPA-A- E.--'_NC_RAP-_OECLP E T A  PERlC 
4.1 .e94 105.3 .336 9 216.5 452.27538 1.0610 108.8 1 .231 - 2 . 0  -1.6 209.L e402 
.6 1.312 74.4 .444 1.150 52.7 156.6 .6390 1.66lA 106.6 1 . 7  2 5 . 1  123.0 . t o e  
-4.0 -32.3 11.6 . l a 1  
4.42 1.61 3.16 11.61 2 / w 1  57.1 96.2 24.1 .37e 4.164 130.0 -16.6 99.60 1 . 4 0 6  
3 . 1  .e45 63.4 ,314 .TO6  165.0 459.4 -526 1.006 108.1 1 2 . 0  5.9 203.1 - 5 0 0  
-a9 ~ 6 6 5  97.0 .313 1.243 195.9 292.3 ,854A 1.6320 7 5 . 5  1 -1 .5  -1.4 10.5 .e97 
3 - 9 1  7.37 3.72 14.18 2/1/1 64.7 161.4 28.9 .417 4.002 9.6 127.5 6.6 09.50 1 .253  
3.3 .E52 88.9 ,284 ,710 1 7 7 . 3  455.5 . 552  ,989 106.2 1.205 1.3 4.3 199.0 -340 
.I 1.374 1 1 . 8  .42O 1.158 42.3 159.3 .8720 1.845A 103.6 -640 1 . 1  L6.5 1PZ.L - 1 8 L  
3 - 0 5  7.25 3.63 13.31 2/1/1 62.9 159.5 32.6 .519 3.538 5 . 5  l L 5 . 0  4.4 104.00 1.310 
___._ ._ 
2.5 ,104 95.3 .e29 i . 3 1 7  198.6 351.7 i . 0 1 5 ~  i.eiao 09.6 t 
- MARS ARRIVAL OAT€ Z 2444150 ( 3 OCT 1919) -- - 
.4 1 .870  75 .0  .432 1.145 49.7 160.5 .e500 1.639~ 103.7 1 . 1  L6.9 l 2O.L  ~ 1 0 7  
- .a  .a80 97.3 .e86 2.275 199.0 so5.e .OIOA i.emo 70.7 1.099 -1.0 -0.0 12.7 .r40 
4-3840 4-3998.9 . tea  520.4 2.4 3.3 .e50 92.7 ,278 .r74 187.2 453.8 .559 ,9900 1 0 5 . 0  1 . ~ 0 7  .7 2.4 i90.0 .33z 
l i . 6 8  1 . 8 6  4.27 3.82 1.22 3.59 12.66 e / t / i  62.5 1so.i 33.5 ,547 3.412 2.4 l L 5 . 8  .o IO).~O 1 .352  
4-3996.9 4-4150 e332 232.5 1.9 - 5  1.314 78.3 -417 1.161 40.6 159.0 .6760 1.646A 103.6 .E42 1 .7  26.4 122.7 .101 




































15 .8  
4 .46 
-2.4 











3.5 . e n  
*s 1.313 
- 5  ,703 
3.80 1.28 
. l  . 3  200.3 .337 
1 . 1  28.5 122.4 .102 
-1.9 - 7 . 1  13.6 . 113  
I lL6.4 -2.6 105.LD 1 .380 
-.I -1.6 202.1 . e 3 5 1  
1 1 . 1  26.6 121.7 . I 0 3  
t -2 .1  -12.4 12.0 ~ 1 4 9  , 187.5 -6.9 103.90 1.406 
3.8 ,881 102.0 ,312 .795 209.9 452.6 .I47 1.0430 107.1 1.221 -1.2 -3.6 206.1 -373 
1.1 .105 91.6 .e41 1.333 205.5 350.4 1.OllA 1.6540 86.1 1.106 -2.6 -90.0 9.1. ,130 
3.95 1 . 3 5  3.52 11.80 $!/ill 64.4 109.5 26.6 ,453 4.313 11.9 129.0 -11.8 101.90 1.433 
4-3680 4-4005.0 .288 316.2 -3.3 4.0 .e92 105.0 ,335 .801 215.8 452.6 . 5 3 1  1.0170 108.7 1.229 -2.0 - 5 . 7  210.1 a401 
4-4160 4-4400 .166 34.5 23.5 e.1 .705 97.4 .239 1.333 205.1 359.5 1 . 0 1 5 A  1.6520 89.9 1.105 -3.5 -29.9 0.4 . I 3 6  
.4 1 . 3 7 1  76.0 .430 1.247 48.4 160.3 .a540 1.640~ 103.7 ,634 1.1  m.e izo.0 . i o 6  
4-4005.6 4-4150 -401 232.6 1.4 .4 i.318 74.4 .439 i . 1 3 7  53.1 1 a . e  .e380 i . 6 5 6 ~  203.6 .e28 1.6 e1.o ~ 1 0 . 1  .sei 

































49.6 1 5 . 1  
9.28 5.04 
332.4 6 . 5  
233.0 1.1 
45.1 1 5 . 3  
8.46 4.34 
322.1 3.0  
233.0 1.2 
41.7 15 .3  
0.36 4.21 
4-3650 4-4000.L a 1 8 3  316.0 
4-4000.L 4-4160 . a38  233.0 
4-4190 4-4370 .IO1 39.3 
12.11 8.52 
4-3660 4-4001.0 .el0 314.1 
4-4190 4-4360 .la9 37.7 
1L.50 6.86 
4-3010 4-4003.7 ,244 315.4 
4-4003.? 4-4160 . 312  L33.O 
4-4190 4-4390 , 161  36.6 
18.00 9 .35  
4-3060 4-4006.3 .Le4 318.6 
4-4006.6 4-4160 ,400 L33.4 
4-4190 4-4400 ,165 35.9 
13.61  10.00 
4-4001.0 4-4160 , 3 5 1  232.9 
_- 
4-3820 4-4007.7 ,239 346.L 
4-4007.7 4-4110 .406 234.6 
1 3 . 8 7  10.16 
4- LOO 4-4a40 .LOO 40.5 
4-3030 4-4OOP.l .176 334.6 
4-4002.1 4-4170 .348 233.9 
4-4L00 4-4350 .22l 44.6 
12 .13  9.14 
4-3640 4-4000.1 . l a 9  323.9 
4-4000.7 4-4110 ,336 233.9 
4-4200 4-4580 ,210 41.7 
1L.41 6 . 9 1  








- 3 . 0  
1 .o 
1 8 . 1  
5.36 
- 3 . 1  
.9 
21.8 
6 . 0 6  
10.0  
. 3  











-_ - - MARS ARRIVAL DATE I 2444160 (13 OCT 1919) 
3.8 ,843 02.4 .323 ,164 163.3 460.1 .s i8 i . o i i  108.6 i.eoi 2.0 5 .9  eo0.0 .39i 
. 3  1.367 74.9 .433 1.133 52.2 165.1 ,6420 1.623A 100.8 . E l 6  1.8 20.1 1 1 5 . 6  -119 
-.9 ,670 99.9 ,322 1.265 202.4 294.1 .858A 1.6120 75.4 1.096 -1.6 -L.O 9.6 .301 
3.18 7.16 4.23 14.25 2/1/1 13.9 166.4 2 7 . 1  .393 4.160 11.0 129.0 10.4 98.10 1.211 
3.4 .@si 89.4 ,287 .rag i 7 6 . i  416.1 .549 .s90 ioe.4 1.204 1 . 3  4.3 2oi.i .344 
-.a .em 100.0 .295 1.299 ~ 0 5 . 9  507.4 . g i w  i.eeeo 78.0 1.105 -1.6 -2.0 1 1 . 5  .e50 
3.3 ,857 92.4 ,218 . 1 7 3  i8e.z 454.3 . 5 5 r  .sa90 i01.0 i .201  .I 2.4  zoo.^ .333  
.3  1.372 m.1 .*is 1 . 1 ~ 2  ii.6 103.4 ,6740 1.629~ 101.1 .a29 1.0 27.9 im.6  . i 7 0  
e 3  1.371 7 1 . 5  .418 1.146 43.6 163.1 ,6690 1.628A 101.1 a627 1.8 21.9 110.0 .I72 
3.62 1.02  4.14 13.34 Z / l / l  1 1 . 7  158.0 32.0 ,100 3.625 6.4 126.1 5 . 7  103.20 1.334 
- . 3  .696 100.0 .e71 1.324 209.9 320.1 .95IA 1.6910 81.7  1.110 - 1 . 1  -4.7 12.1 .e07 
3.59 6.99 4.09 l L . 0 6  2/1/1 71.2 148.1 32.8 -541 3.519 2.8 126.6 2.1 104.00 1.373 
3.4 .Be3 98.1 .e93 .m iw.8 453.5 . 5 5 7  .smo io6.0 1.210 . i  .a eoi.3 .33a 
.o ,103 i0o . i  . tee 1.341 2 i i . o  331.9 ,985~ 1.6980 04.2 r.iie -1 .9  -8 .1 11.3 .a74 
.S 1.371 77 .9  .416 1.150 42.4 163.5 .E720 1.629A 101.1 .e26 1.8 L7.9 116.4 . I 7 1  
3.60 7.00 4.06 12.23 2 /1 /1  71.4 136.1 31 .7  .S28 3.662 1 . 1  127.L -1 .6 104.60 1.404 
3.5 . E 7 1  98.6 ,294 .784 202.4 453.1 . 5 5 3  1.0150 106.0 1.214 - . 5  -1.8 203 .1  , 3 5 1  
.4 . T O 7  100.0 .e58 1.352 Pl2.2 342.7 l.OO3A 1,7000 86.5  1.113 -2 .1  -13.3 6 . 7  , 1 5 1  
3.64 7.04 4.0L 11.95 L / 1 / 1  72.0 121.9 29.4 ,487 3.941 5 . 7  1L6.3 - 5 . I  103.60 1.434 
. 3  1 .310  11.1 ,420 1.140 46.0 163.9 . ~ E S D  i . 6 ~ 7 ~  101.0 ,626 1.0 28.0 1 1 1 . 1  . i 7 3  
3.7 .879 101.6 ,311 ,793 209.1 453.0 ,546 1.0400 107.5 1.220 -1.1 -3.6 C O 1 . 0  .372 
3.71 1 .11  3 . 9 1  11.82 L/1/1 73.0 106.1 26.5 .433 4.366 10.6 lE9.6 -10.5 101.00 1.400 
. 3  1.369 75.9 ,427 1.139 48.9 ie4.6 .e130 i.sesr 100.9 .eee 1.6 r6.i  i i e . 5  . i 7 0  
1.0 .?os 99.1) .e53 i.316 212.4 352.5 1.012~ i.(iggo 06.5 i.iie -L.I -20.e 5 . 0  . i s6  
4.0 .E90 104.6 . 333  .805 215.1 452.9 ,136 1.0730 108.7 1 .226  -1.9 - 5 . 7  L11.0 .400 
. 3  1 .366  74.3 -436 1.130 5 3 . 9  165.4 .6310 1.6226 100.6 . E l 6  1.8 26.2 115.0 ,101 
1.8 ,106 99.5 .e51 1.355 211 .7  361.4 1.011 1.6950 90,3 1,111 -3.2 -L6.4 1.4 . i s0  
3 .62  7.Ll 3.91 11.82 2 /1 /1  14.3 90.5 e 3 . 3  e 3 7 5  k . 9 5 3  16.6 131.5 -16.4 99.10 1.443 - M A R 3  ARRIVAL DATE 2444170 (23 OCT 1979) _ _  
3.9 ,841 61.1 .315 - 1 6 2  161.3 462.0 ,107 1.017 109.4 1.200 t.1 5 . 6  2 0 1 . 1  . 4 0 6  
- .9  ,079 103.0 ,334 1.296 209.5 296.6 .664A 1.1280 75.4 1.101 - 1 . 7  - 2 . 1  6.4 , 3 0 5  
3.71 7 . 1 1  4.67 14.33 2/l/l 82 .6  165.0 26 .4  ,364 4.512 12.5 131.0 12.1 96.70 I.LP7 
. I  1.165 7 4 . 0  ,437 1.124 1 5 . 1  169.3 ,6330 i . e i i ~  90.1 .a05 1.9 e9.1 110.0 . i r e  
4-3600 4-iooe.4 ,206 315.2 -1.0 3.5 ,069 98.5 .e94 ,702 eoi.s 453.5 . 5 5 2  i .oiso 106.7 
4-4001.4 4-4110 . 3 5 i  ~33.9 .4 . I  1.369 77.0 .4io 1.142 45.3 167.0 i.(~ig~ 91.5 
ie.86 9.~8 4.60 8.50 6.90 4.58 11.99 wi/ i  80.4 118.1 29.2 ,401 3.904 
4-soto 4-4004.8 a241 sie.2 -1.1 3.7 . e m  i o i . 5  ,311 .mi ro8.s 453.4 .545 1.o3e.o 1 0 7 . 1  
4-4eoo 4-4390 ,210 37.0 18.4 .e . ? 1 5  102.2 ,269 1.380 219.4 354.9 1 . 0 1 3 ~  i.r590 60.9 
~3.41 9.63 5.33 3.57 6 . s ~  4.10 a i m  e/i/i o i . 3  1ot.e 20.4 .454 4.305 
4-4200 4-4360 -213 36.5 i 6 . 9  .4 ,714 102.4 .214 1.384 219.5 345.4 1.005A 1.7630 66.9 
4-4004.5 4-4110 .372 t34.0 .4 . I  1.366 75 .9  .425 1.135 49.1 168.4 .E130 1.618A 96.3 
4-6660 4-4001.0 .Le i  319.5 -L.9 4.0 .e86 104.1 .332 ,602 C14.4 453.3 -516 1.0690 108.7 
4-4007.0 4-4110 .399 L34.5 . 3  . I  1.361 14.4 .I35 1.126 53.9 169.1 . I 3 7 0  1.616A 98.1 
*-*LOO 4-4400 .LO6 3 1 . 5  20.0 1.6 ,114 101.6 .e66 1.303 $210.4 363.5 1.015 1.7310 90.1 
14.11 10.43 @.OS! L66 1.08 4.41 11.66 W1/1 82.5 86.9 L3.O e311 4.966 
,213 -.I -1.6 204.1 
.616 1.9 c9.2 113.1 
.12O -2 .1  -14.4 4.9 
4.4 1~0.c -4.3 10s.a~ 
.e19 -1.L -3.6 206.0 
,119 -L.4 -LO.6 .4 
. t e r  -1.9 - 5 . 6  L1L.O 
.EO6 1.9 L9.1 111.3 
, l l T  -1.9 -C1 .3  356.3 
15,: 13L.5 -14.8 99.06 
.air 1.0 LP.C iie.1 
9.3 130.7 -9 .1 101.50 
,339 















I_ MAR1 ARRIVAL DATE 1444180 ( L NOV 1979) 
60 
LAUNCH OWNGOV WEE01 R A l  OECLl 
8WNGBY A R R l V E  OPEEOS R A S  OECL3 
DEPART RfTURN 8PLEOI R A I  OECLl 
4-8050 4-4001.0 ,101 319.0 1.1 
4-4001.0 4-4100 .340 t S 1 . O  - . 4  
4-4tlO 4-4570 . t 4 4  40.5 t 0 . P  
4-8800 4-4003.8 ,201 316.3 - 1 . t  
4-4OOS.L 4-4100 .3¶2 231.0 - . 3  
4-4210 4-4300 .E40 39.0 17.0 
1 3 . 4 1  10.01 4 . 7 1  
4-3070 4-4001.C . tS0  317.1 -P.4 
4-400?l.P 4-4100 .31P 231.2 - . 3  
4 - 4 C i O  4-4390 .L36 39.P 10.3 
13.92 10.41 1.20 
PROP- AERO OVL 
--I-_ 
im. io  9.70 4 . 4 3  
4-3040 4-400L.O 
4-400L.O 4-4190 







- 1 7 1  '520.1 1 . L  
- 3 4 1  236.3 -1.0 
.tbL 4t.0 10.0 
13.97 10.10 4 . t 9  
. io0 320.6 1.0 
.LTO 41.6 10.1 
13.90 10.17 4.41 
.COS 317.0 - . T  
. I 8 L  C30.4 -1.1 
14.L1) 10.70 4.14 
. s i t  ~ 3 0 . 3  - 1 . t  
.CIS  41.0 1 r . a  
I 1  v 1  
I 8  V S  
I 1  v 1  
O V A  EVA -...- 




Ml88ION DURATION 580 O A Y )  
I NOV 197s 
1080 OUTBOUNO 3WlNGOY 
tuna ARRIVAL = r444ieo 
Pet  1 ECCEN 
P O I  3 LCCEN 
M I  21 LCCCN 
m a  EUR - . - - . . . -- -._- 
91.0 .ear 
11.1 -414  1.144 
101.3 .SO1 1 . 4 t 0  
1.33 1C.30 L/1/1 
3.5 .(Io7 98. t  
-.I 1.369 77.0 
.4 .res 101.0 






t e  
8 
.e94 a 1 1 1  LO 
-450  1.140 4 
.LO4 1.4L1 LP 
lL.O¶ L / l / l  1 
- MAR8 ARR1 
3.4 ,813 91.c 
- . 3  1.310 11.1 
-.3 .I31 101.0 
3.39 0.70 s . t o  
3.4 .os0 94.7 
(1.30 0.71) 0.1s 
- .3  1.370 1 7 . 1  
e 0  ,180 108.t 
[VAL OAlL a L44 
.EO4 ,769 ill 
.41S 1.145 1 
.338 1.470 tl 
lL.03 L / l / l  0 
.eo5 ,713 i q  
.aeo i.48~ r: .41S 1.144 4 


















8TOPOVER T I M E  I 30 D A Y S  1980 OUTBOUNO SWINGBY M I S S I O N  O U R A T I O N  = 580 D A Y S  
W A R 6  1 R R l V A L  O A T F  = e444110 
P4 AUG 1979 -___ 
LAUNCH OWNGBY 6 P E E D I -  RAI - D ~ E C L l ~ ? - r ' - ~ Y - l - P S I  i -ECiEN S W A - - l H E T l  T H E 1 2  P E R I H  - I P H E L - P j i '  2-; 2 - - f  2 OECLL R A L  $ P E E 0 2  
8WNGBY A R R I V E  E P E E 0 3  R A 3  OECL3 I 3 V 3 P S I  3 ECCEN SMA W E T 3  THE14 P E R I H  APHEL P S I  4 V 4 I 4 OECL4 R * 4  W E E 0 4  
DEPART RETURN O P E E D I  R A 5  OECL5 I 5 V 5 P S I  5 ECCEN SWA THE15 THE16 P E R I H  APHEL P S I  6 V 6 1 . 6  OECL6 R A 6  OPEEO6 
OVO EVR-TYPE_SUN_A_SUN R !LKAPPA---A - E _-?NC--FAP o E C L P  ETA - P E R I C  
4-3820 4-3997.4 -182  332.9 5 . 8  3 . 3  . e 5 1  86.4  .289 .772 171 .1  4 5 5 . 6  ,549 .996 106 .5  1.206 1.6 8 . t  195.7  ,347  
4-3997.4  4-4110 ,347 235 .0  4 . 2  1.1 1.405 ' 1 8 . 7  .469 1.280 3 5 . 9  136 .3  .6840 1.8921 1 1 6 . 1  , 1 3 5  1 . 4  L1.3 133 .5  .289 
4-4140 4-4390 . l o 9  41 .0  2 1 . 4  .8  ,707 9 0 . 0  ,221 1.217 180.0 334.6 .994A 1.5590 8 5 . 5  1 .093  - 2 . 5  - 1 1 . 9  19.9 - 1 4 1  
13 .32  8 - 8 3  4.44 6.49  9 . 8 7  2 . 3 9  11 .92  W l / l  3 1 . 3  131.4 39.1  .498 2 .988  6.2 125.1 2 . 9  107.10  ,990 













-163  321 .3  
-326 236.0 
. I 1 2  35 .9  
13.05 6 .63  
.17O 313.1 
-324 236.2  
,152  2 1 . 9  
1 3 . 8 9  7.47 
2 . 7  
4.6 
3 0 . 2  
4.20 - .4 
4.8 
56.1 
4 . 2 8  
. I 8 9  335 .6  
e 3 5 5  233.1  
.lEO 39.1  
. I 6 5  324.1 
.330 233.9 
,121 35 .4  
12.29 6.83 
1r.m 1 . 1 3  
8 . 6  




3 . 9  
25 .4  
4 -22 
3.2 .858 9 0 . 8  .274 ,776 182.2 452 .9  ,563  ,9890 1 0 5 . 5  1.208 1 .3  4.5 193.5 
1 . 1  1.406 80.1 .464 1 .295  31.5 1 3 5 . 6  .e940 1.696A 115.9 a738 1.4 P l . 0  134.0 
2.3 .110 9 0 . 1  .e15 1 . 2 8 3  180.5 344.7 I.OO8A 1.5590 8 7 . 3  1 . 0 9 3  -3.9 - 2 5 . 7  22.2 
6.42 9.80 2.43  11.85 2 /1 /1  30.7  111.5 42.4 ,565 2 . 1 6 8  4.9 124.8 - . l  110.40 
3.2 .864 9 4 . 2  ,274 .180 191.4 4 5 1 . 8  .567 ,9940 105.4  1 .211  a7 2 . 5  193.6 
1 . 1  1 .406  8 0 . 3  .464 1 ,296  3 1 . 1  1 3 5 . 6  -6950 1.891A 115.9  ,738 1.4 21.0 134.1 
8 . 3  ,112 90.1  .212 1.281 180.4 354 .1  1.014A 1.5590 6 9 . 0  1 .095  -9.8 -53.4 40.6 
6 .41  9.19 3 .19  12.71 Z / l / l  30 .1  9 7 . 2  42.3 ,571 2 . 7 7 0  4.8 125.1 -2.9 111. lD 
3 .4  .849 85 .6  ,295 -170  169.4 456.6 .543 ,998 106.9 1.205 1.9 6.1 197.9  
.9 1 .391  77.7 .451 1.227 4 0 . 5  143.5 .e740 1.981A 112.8 e700 1 . 5  L2.5 131.3  
-6  . l o4  9 1 . 7  .225 1.284 185.8 335.5 .995A 1.5730 6 5 . 6  1.095 -E.4 -11.5 1 6 - 6  
3.2 ,856 9 0 . 3  .e77 .TI4 180.T 453.1  .560 .989D 105.T 1.201 1.3 4 . 4  195.4 
1 . 8  . I06  91.0 . e l9  1 .291  186.4 345 .6  1.0081 1.5140 6 7 . 4  1.095 - 3 . 4  -2L.T 16.9 
5.47  8.8s L.60 11.81 2/1/1 57.9  115 .3  38.4 ,552 3.038 4.5 lL4.6 -9  101.00 
WARS ARRIVAL DATE = 2444120 ( 3 SEP 1979) -- 
5 . 5 4  8 . 9 2  2.58 11.92  z / i / i  30.6 i 3 0 . 7  35,s ,476 3 . 3 1 ~  6.6 ir5.r 4 . 3  104.40 
-9 2.393 7 9 . 3  .445 1.237 35 .5  142.5 ,6860 1.787A l i e . ?  -704 1.4 21.t i3e .e  
4-3640 4-3996.1 .169 315.3 .4 3.2 .E62 9 3 . 8  .e75 .798 190.1 452 .4  -565  ,9920 105.5  1.210 - 1  L . S  195.4 ,326 
4-3996.1 4-4120 ,526 234 .1  3.9 .9 1 . 3 9 3  79.5 .444 1.238 34.7 142.4 -6880 1.T88A 112.7 ,705 1 . 4  L 2 . l  132.3 .e49 
4-4130 4-4400 .132 29.2 Y9.9 4 . 8  .IO8 9 l . T  .el6 1 .294  188.3 355.1 I . O I 5 A  1 .5740 89 .1  1.095 -6.2 -4L.8 2 5 . 0  -150 








. 5 5 1  233.2 
.I12 57.8  
14 .12  6 . 8 0  
- 2 5 6  312.4  
.SI4 232.7  
. l e 9  5 3 . 0  
1 3 . 9 1  8 .32  




- A . 1  
3 . 3  
-11.2 
5 . 5 7  
4-3820 4-4ooo.e 
4-4000.8  4-4130 
4-4160 4-4380 
4-3830 4-3997.1 
4-3997.7  4-4130 
4-4160 4-4390 
. I 9 6  338.2 
.363 232.2 
,134 37.9  
12 .30  7.48 
.161 326 .3  
.334 2 3 2 . 1  
-134 35 .2  




4 . 6 4  
4.. . . 




.9 1 . 3 9 2  
-10.0 .TO7  
5 . 5 2  8.91 
3 . 9  .E86 
.9  1 .390  
- 5 . 2  .IO5 
5.59 8 . 9 8  
HAI 
3 . 5  .848 
.8 1.381 
.6 .IO1 
4 . 8 2  8.21 




9 9 . 9  
78.0 
91 .e 
3 . 6 3  
102.8 
76 .8  
9 0 . 1  
2 .75  
23 A R R l  
84.9 
76.9  
9 3 . 1  
2.84 
8 9 . 8  
78 .6  
9 3 . 6  
2.84 
.e95 ,191 205.6 451 .6  e557 1.0240 
.450 1,229 39.6 143.3 ,6760 1.782A .e l?  1 .292  184.4 372.4 1 . 0 1 2  1.5720 
314 .801 212.1  451.8 -549  1.0520 
.456 1.220 4 4 . 1  144.2 e6640 1.776A 
.e20 1.288 182.6 380.1 1 .006  1.5110 
11.90 2/1/2 39.4  6 1 . 5  3 0 . 3  ,430 
[ V A L  DATE 2444130 113 SEP 1979) - 
.301 ,169  161.9 457.5  .531 1.000 
-440 1.188 44.1 149.8  a6650 1.711A 
.e30 1.295 191.9 536 .7  .991A 1.5950 
11 .92  2/1/1 4 6 . 9  129 .4  32.4 . 4 5 T  
. e l 9  ,773  119.5 454 .3  ,557 ~ 9 8 9  
.432 1.199 38.4 148.8  -6800 1.717A 
.225 1 .301 192.5 3 4 6 . 9  1.009A 1.5930 
12.50 2 /1 /2  38.6 7 7 . 9  33 .8  .489 






1 1 2 . 9  
9 5 . 6  
3 . 8 2 8  
1 0 7 . 3  
109 .7  
8 5 . 7  
3.589 
1 0 5 . 9  
109. 6 
8 7 . 6  
3 .253  
1.219 - . a  -1 .9 
,701  1.5 22.4 
1.093 8.6 4 5 . 9  
9 . 4  126.6 -9.3 
1.225 - 1 . 3  -4.0 
,697 1.6 2 Z . T  
1.092 4.0 2 2 . 3  
1 4 . 0  l e 7 . 9  -14.0 
1.204 1.9 6 .0  
.672 1 . 6  L3.9 
1.098 -2.3 -11.4 
1.4 125.6 5 . 7  
1.206 1 . 3  4.4 
-678  1.5 2 3 . 5  
1 .098  - 3 . 0  -21.0 







332 .0  
103.90 














1 5 . 9  








i . r i a  
4-3840 4-3997.1 ,169 311.1 1 . 1  3 . 3  .e61 9 3 . 4  .El6  . 7 l 7  189 .1  452 .9  ,563  .9910 105.6 1 . 2 0 9  .I 2 . 5  196 .7  e 3 2 6  
4-3997.1 4-4130 .328 232.9  3 . 3  .8 1.384 7 9 . 0  -431 1.201 37 .3  148.6 -6830 1.118A 109.8  ,679  1 . 5  23.4 129.6  .e20 
4-4160 4-4400 .138 31.7  3 1 . 2  3 . 3  .705 9 3 . 5  .E22 1.3114 192.3  356 .3  1.015A 1 .5930 8 9 . 3  1 .096  -4.6 -36.L 1 1 . 3  , 1 4 3  
11.91  7 .18  4 . 2 7  4 . 7 3  8.12 2.91 11.89 2/1/1 4 5 . 5  9 8 . 0  38.2 ,558 3.222 3 . 3  124.9 - 1 . 3  107.40 1.240 
4-3850 4-3991.9 ,187 312.2 - 1 . 5  3.4 .a67 9 8 . 6  .282 ,782  197 .4  4 5 2 . 3  ~ 5 6 1  1.0030 103.9  1.213 .P - 3  196.2 e 3 3 5  
4-4160 4-4410 . l e 3  20 .8  5 5 . 9  10.1 .TO5  9 3 . 2  ,221 1.304 191.5 3 6 4 . 8  1.016 1 .5920 90.9  1.097 - 1 1 . 5  -60.9 39.0 me31 
4-3997.9 4-4130 .335 232.7  3.2 .a 1.384 70.5  ,433 1.198 58 .8  148 .9   BOO 1 . 7 ~ 6 ~  109.6  .em 1 . 5  es.5 1 2 9 . 5  . r e o  
13.13  6.39  4 . 1 1  4 . 7 4  0.13 3.87  i 3 . i ~  e i i i i  45.8 86.0 34.6 ,515 3 .364 5 . 1  1 ~ 5 . 6  - 4 . 8  1 0 e . e ~  i . r m  
4-3860 4-4004.3 .e94 317.0  - 3 . 7  4.1 . e96  i05.e ,337 .ole 211.3  411.9 ,530 1.0850 io8.8 1 .232  -r.o - 5 . 0  eos.3 - 4 0 1  
4-4004.a 4 - i i s o  . *os 232.0 2.5 . I  i . 3 7 8  14.6 ,452 1.172 11 .5  i s i . 3  .sreo i .9031 109.8 .e64 1 . t  r 4 . 4  1ee.s . reo 
4-4160 4-4440 ,131 $ 3 . 5  - 6 . 2  - 4 . 5  ,699  9 l . T  ,229 1 .290  1 8 5 . 1  381 .8  ,994 1.5850 9 5 . 1  1 .003  3 . 5  1 5 . 6  133 .6  . l I 6  
13 .99  9.05 6 . 2 1  4.95 8 .34  L . 7 7  12 .04  2/1/2 48.6 50.3  2 5 . 1  ,310 4 , 6 0 7  1 9 . 6  l L 9 . 6  - 1 9 . 5  100.10 1.334 
MARS A R R I V A L  OATE Z 2144140 123 SEP 1979) _-_____ 
4-3820 4-4002.1 ,204 340.4 8.0 3.6 .E46 8 4 . 2  ,307 $767 166.5 458 .4  a 5 3 2  1.003 101 .6  1 . 2 0 3  1.9 6.0  201.7  m3Il 
4-4110 4-4310 ,150 3 1 . 3  1 7 . 6  .I .701 9 5 . 5  ,237 1.509 198.4 336.4 ~ 9 9 6 A  1,6190 85.9 1 . 1 0 e  - 2 . 2  - 1 1 . 0  14 .7  a140 
4-400e.i 4-4140 , 3 1 1  2 3 2 . 0  2 . 2  .e  1 . 3 7 5  76 .2  ,434 1 .162  4 1 . 1  1 5 5 . 5  .e570 i . e e . 7 ~  106 .6  , 6 5 0  1.7 21.4  124.5 . P O L  
i r . 2 1  7.90 4 . 7 5  4 .31  7 . 7 0  3 - 1 1  i 1 .m z / i / i  51.6 121.5  30.4 ,438 3 .813  0.4 1 2 6 . 3  7.r 1oo.00 I . L S I  
4-86SO 4-3996.8 ,169 3 2 6 . 3  5 . 1  3 . 3  , 8 5 3  89.4 [ .281 ,772  178 .4  454 .9  .554 ,989 108.0 1.LO6 1 . 3  4.4 196.3  -337  
4-3998.b 4-4140 ,337 2 3 2 . 3  2 .5  .6 1.370 18.2 ,424 1.174 4 0 . 6  1 5 4 . 3  .e760 1.872A 106.6  , 6 5 7  1 . 6  2 5 . 0  l e 6 . L  -198  
4-4110 4-4390 ,149 3 5 . 3  2 0 . 5  1 . 2  ,704 9$.5 .E32 1.315 198.9  346.5 1.0101 1.6200 8 7 . 6  1 .102  -2 .0  - 2 O . t  12.7 * I 3 5  
11.63 7.42 4 . 2 7  4.21 i . e t  3.15 1 1 . 7 9  t i l i t  54.1 1 1 2 . 1  34 .0  ,530  3 . 4 1 7  4 .6  1 2 5 . 1  3 . t  1o5.00 1.toi 
4-3640 1-3996.0  .169 318.0 1 . 0  3 . 3  .e59 9 3 . 1  ,277 . I76  188.1 453.4  ,561 .9900 1 0 5 . 1  1.200 - 7  1 . 4  197.9 - 3 3 0  
4-3990.0 4-4140 , 3 3 0  2 3 2 . 5  2 . 6  - 6  1.318 76,.6 .423  1.176 3 9 . 2  1 5 4 . 1  ,6790 1.674A 1 0 6 . 6  ,656 1.6 24.9 126.5 *197 
4-4170 4-4400 .150 3 3 . 2  26.4 2 . 5  .704 9 5 . 3  .229 1.317 198.6 357.7 1.015A 1.8180 89 .6  1.101 -4.0 -32 .3  1 1 . 8  










. l e 6  313.5 -1.0 3.4 
.336 232.3 2 . 5  .6 
-162 2 6 . 7  40.4 5.9 
l t . 1 2  7.91 4 . 4 9  4 - 2 1  
.250 313.9 -3.6 3 . 0  
,199 5 6 . 7  -t4.8 -11.5 
14.04 9 .71  5.47 4.3t 
.373 ea2.o 2.2  . a  
,291 317.6  - 3 . 5  4 .1  
-148 53.6 - 9 . 1  - 5 . 1  
13.75 9 . 3 4  8.21 4.41 
,402 2si.i 1.0 .a 
a866 96 .3  .282 .781 196.5 452 .7  ,560 1.0010 106.0  1 .212  . 1  . 3  199 .1  - 3 3 6  
1.378 78 .2  -424 1.174 40.4 1 5 4 . 3  ,6760 1.6lSA 106.6 -657 1 . 6  25 .0  128.L e l 9 6  
1.61 3.41 lg.25 L / l / l  54.1 64.1 3 3 . 1  .533 3.506 4.1 lL5.9 -3.9 105.90 1.335 
.704 95.0 ,228 1.311 197.6 366 .2  1.015 1.6160 01.z 1.100 -1 .r  - 5 0 . 6  1 6 . 4  .171  
62 
1TOPOVER T I W E  i. 30 O A V O  
LAUNCH 5WNGBV-~PEEOl R A l  
5WNGOV A R R I U Z  8PEtO3 R A 3  
DEPART RETURN EPEE05 R A 5  __ - -  - 
4-4100 4-4410 .169 32.4 32.2 
11.88 8.03 4 . 4 8  
PROP..- AFRO 
4-3850 4-3999.4 .i8s 314.1 _ _  
4-3999.4 4-4150 ,331 232.5 1 . 9  
1980 OUTBOUND 3WING8Y 




OVL - __- 
- . 4  
4-3860 4-4000.9 .212 313.1 - 2 . 4  
4-4160 4-4420 . e l 8  24.2 56.2 
4-4000.9 4-4150 ,351 232.3 1.1 
13.44 9.55 4 . 8 1  
4-3620 4-4OOS.5 .223 345.3 9.3 
4-4005.5 4-4160 .391 233.2 .9 
12.84 9.06 5.04 
4-3630 4-4000.9 .1?4 332.4 6.S 
4-4000.9 4-4180 .544 233.0 1.1 
11.93 8.31 4.34 
4-4290 4-4360 .;a9 31.1 16.9 
4-4190 4-4390 . m r  38.6 1 8 . 7  
. l  .344 
.O ,136 
1.2 .333 
1.6 . l ? 0  
.4 e138 
.o , i m  
.eo 1.334 
1.80 1.313 
4-5840 4-3999.6 .169 322.1 3.0 
4-399946 4-4180 ,533 233.0 1.2 
4-4190 4-4400 .le5 35.9 21.8 
i i . r r  8 .18  4.27 
4-3860 4-4001.6 e210 314.1 -2.0 
4-4001.6 4-4160 .351 232.9 1.1 
4-4190 4-4420 ,195 31.8 41.2 
12.62 8.98 4.84  
___- 
4-3820 4-4007.1 1.259 340.2 10.0 
4-4007.1 4 - 4 i r o  .40c 234.6 . 3  
15.58 9.87  5.29 
4-4200 4-4390 ,210 31.0 18.4 
4-4200 4-4380 .el3 38.5 16.9 
4-3830 4-4002.1 . I18 334.6 7 . 2  
4-4002.1 4-4170 ,348 233.9 .4 
12.36 6.69 4.39 
4-3050 4-4ooi.i ,182 311.4 .I 
4-4001.1 4-4110 .339 233.9 .4 
6-4200 4-1410 ,203 31.1 2 4 . 9  
iz.23 0.11 4.44  
4-4002.4 4-4110 .351 233.9 .4  
4-4100 4-4420 .eo3 31.0 33.3 
4-3060 4-4002.4 ,208 315.2 -1.6 
12.64 9.14 4.60 
.1 .3 202.4 
1.9 29.2 114 .4  
-3.9 -34.6 354.1 
128.1 -.2 104.40 







I . l i e  
-.5 -1.6 204.1 
-6.1 -45.6 350.0 
129.2 -4.3 103.30 




4 - 4 4  
4.4 




- . 4  
L3.4 
4 .43 








1.3 4 . 2  eo4.3 
2 . 0  30.1 110.2 
-2.3 -21 .1  3 5 5 . 1  
lt9.4 6.3 101.80 
4-3830 4-4oos.4 .ise 331.0 
23.01 9 . 5 1  
4-4003.4 4-4180 ,353 231.0 
4-4tlO 4-4390 ,236 39.2 
4-3140 4-4001.8 -170 321.9 
4-4001.9 4-4160 .336 231.0 
4-4110 4-4400 .e31 39.2 
12.6? 9.28 
4-3610 4-4001.9 , 101  319.0 
4-4001.9 4-4100 a340 231.0 
4-4tlO 4-4410 -225 39.3 
12.66 9.29 
4-3610 4-4003.L ,201 118.3 
4-4003.a 4-4160 .3%2 235.0 
4-1LlO 4-4420 .eel 39.2 
lt.06 9.53 
4-3870 4-4005.t .e36 511 .1  
4-4oos.c 4-4160 .3r2 235.2 
25.n 10 .21  
4-3850 4-4004.9 .it11 339.6 
1s.m 10.31 
4-4teo 4-4400 .em 41.1 
4-4t10 4-4430 .e30 37.3 
--- 
4-4004.6 4-4190 .360 236.5 
4-4220 4-4390 .E65 40.9 
4-3840 4-4002.9 , 1 7 1  328.1 
4-4002.9 4-4190 .341 236.3 
13.36 9.97 
3 . 1  .a16 1or.e .si0 ,189 e o r . 5  455.0 .544 1.03~0 I o r . 3  t . t i 8  
- . i  1.367 15 .9  ,421 1 .134  49.1 171.9 .6530 l.616A 95.9 ,605 
8.3 .I07 102.2 .e76 1.311 211.3 386.5 .994 1.7600 91.6 1.111 
3.51 6.92 4.99 13.11 2/1/1 89.0 61.9 26.4 .435 4 .311  ?.6 
3.1 .E46 86.7 .298 ,161 172.1 4 5 8 . 2 '  ,131 .993 101.1 1.201 
-.3 1.369 16.6 ,421 1.139 46.8 114.9 .6600 f.619A 9 3 . 1  .601 
.8 -736 101.3 . 3 1 S  1.480 233.6 360.0 1.014 1.9450 90.0 1.139 
3.48 6.66 1.86 12.04 2/1/1 91.1 93.3 30.7 .465 3.114 10.1 
-.- LIARS ARRIVAL DATE = ~444190 rie NOV i s r e )  
- 1 . 2  
2 . 0  




- -  
9.1  
-2.e 
- 3 . 1  m s . o  . f i e  
- 1 . 5  ioi.10 1.466 
30.0 109.3 , 1 0 7  
-13.8 1.0 . e30  
4 . 2  206.2 ,360 
30.6 107.1 ,164 
-21.1 810.3 . i s 8  




4 .11  
5 . Q  3.4 .e53 91.2 .e84 ,169 182.9 451.9 ,150 .98m 106.2 1.204 . r  2.3 204.3 
-.3 i.sm 11.1 .*is 1.145 43.2 i 7 4 . 5  .6roo 1.619~ 93.9 .so5 2.1 31.0 i o r . 9  -161 
1.3 .734 i06.8 .a09 1.461 932.0 368.0 1.013 t.9eto si.9 1.136 -e.5 -06.0 340.1 .i60 




4-3850 4-4002.9 -180  320.6 1.0 
4-1002.9 4-4190 .341 236.3 -1.2 
4-4220 4-4410 a250 41 .5  22.5 
























i .  izr 








3.8 ,866 91.8 .994 ,179 1 
-.3 1.369 11.0 -419 1.141 
3.3 .?e2 101.4 -301 1.430 I 
3.43 6.64 5.30 12.38 2/1/1 
3.1 ,814 100.9 ,310 .TO7 I 
-.3 i.368 11.0 .421 1.138 
5.9 . r i i  104.8 .cor 1.408 e 





- 4 . t  
131 e 6  
- 1 . t  
t . 1  
-8.1 
133.1 - 
- 1 . 1  ~06.0 
30.9 ior.4 
-3.1 ~ 1 0 . 1  
-35.0 345.4 
- 1 . t  103.10 
30.? 106.6 
-44.0 351.3 
















4-8640 4-4004.0 . i r e  330.4 6.0 
4-40m.o 4-4too .344 t31.9 - t . i  
14.22 1 o . n  4.31 
4-4CSO 4-4400 .t69 43.1 t 0 . O  
63 
OTOCOVCR T I Y C  8 SO O A Y I  1000 OUFBOUND SWINGBY 
. 
1 1 V 1 C31 1 E C C E N - S H A i H E T !  THETP b E R I H - -  
I 5 V 5 P I 1  5 ECCEN SHA THETS THETI  PERIH 
DVA EVA DVD EVR TYPE 8UN A 8UN R KAPPA 
I s v s pat  3 ECCEN IHA THETS T H E T ~  P E R I H  
- ~ -.-_ . _- - _- 
LAUNCH 8WNGBY 1PEEDl  R A l  D E C L l  
OWNCBY ARRIVE 8PEED3 R A 3  DECLS 
DCCART RETURN W E E D 5  R A 5  DECL5 
- .. .. ------ CROP ACRO DVL 
4-1810 4 4 0 0 3 . 8  ,170 SPP.4 L . 5  3.4 . B I T  94.5  .LO8 .TTL 190.9 455.3 ~ 5 5 1  
4-4003.8  4-4LDO - 3 4 5  L37.9 - P . l  -.I 1.311 11.6 .416 1.141 43.4 171.6 .6690 
4-4LSO 4-4410 .E70 45.0  5L.D 1.0 ,145 l D 3 . T  .333 1.506 236.0 311.0 1.00s 
14.05 l0 .M 4.4D 1.43 6.63 6.21 12.34 C / l / l  101.5 64.0 81.6 
4-1060 4-4005.0 .LO1 110.0 -.C 8.5 .e64 91.3 .e04 .711 198.8 454.8 .S48 
4-4005.D 4-4LOO ,853 L37.8 -L.O - . 3  1.310 11.0 .4LO 1.144 45.3 1 7 1 . 1  .E640 
4-4C80 4-44LD .LE8 44.5 5B.O C.6 ,134 107.0 .a26 1.416 C3C.7 363.3 ,998 






WI38lON OURAllON S a00 D A Y S  
24 AUG 1919 
R A t  OPEEDL 
R A 4  OPEED4 
R A a  )PEE06 
ETA -?ERIC 
MARS ARRIVAL O A T E  a 11444~10 
8TO~OVER l l M E  * 30 DAY0 1980 OUTBOUND SWlNCBV 
--_--_I --_- - __ - -. - - 
LAUNCH 8UNCBY #PEED1 R A l  OECLl I 1 V 1 PSI  1 ECCEN SMA THE71 THE12 PERIH-APHEL-PSI 2 V 2 1 2 DECL2 
8WNGBY ARRIVE 3PEED3 R A 3  OECL3 I 3 V 3 P31 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI  4 V 4 I 4 DECL4 
OLP*RT RETURN &PEED5 R A 5  DECL5 I 5 V 5 PS I  5 ECCEN SUA THE15 THETe PERIH APHEL PSI  6 V 8 I I OECLa - PROP AERO OVL OVA EVA DVD EVR T~Y_PE-~UN~A_3UN_R_~A~PA_--A___ E ---XNC--!AP -0ECLP 
MAR8 ARRIVAL DATE : 2444110 (24 AUC 1979) - - 
~ - S I P ~  4-3997.4 . i o 2  332.9 5.0 3.3 . e51  86.4 .e80 . n e  1 r i . i  459.6 ,549  .~ -sa  108.5 i.eoe 1.e e.2 
4-3997.4 4-4110 .34r 235.0 4.2 1.1 1.405 18.1 .*eo 1.288 35.9 136.5 . e 8 4 ~  1.892~ iia.1 . r 3 5  1.4 21.3 
4-4140 4-1420 ,131 5 4 . 5  -17 .0  -e.e .?it  89.1 ,212 %.tee 178.8 5 n . r  i.013 1.~59 92.0 1.091 4 .0  31.5 
i 3 . w  r.es 4.44 0.49 9.87 2.70 i i . 8 t  e/i /e 31.3 74.7 39.1 ,490 e.988 e.2 1es.i 2.9 
2 . 1  
- 1 . 7  
4.e  
4.8 
4 .20  
- .4  
-2.4 
4 .20 
- 2 . 7  
4.5 
1 .5  
-4 .0  
4.2 

























4 .50  
1 0 5 . 5  1.208 1.3 4 . 5  
93.4 1.090 2.8 15.5 
105.4 1.211 - 7  2.5 
115.9 .738 1.4 21.0 
115.9 . r38  1.4 21.0 
e.res 4.9 i m . 8  - .1 










4-3991 .1  
4-4110 
4-44.0 
e l 7 0  313.1 
.324 236.2 
. io8  56.0 
15.04 e.ae 
.333 235.14 
. i o 1  ao.4 
i 3 . m  (1.83 
.OQO 6a .r  
i 3 . n  1.23 
.191 309.2 
.e22 309.1 




















, 8  
- 3 . 8  
5 .4e  
-3.2 
1.0 
3 . 3  
4 . 9 3  
3 . 0  
. a  
-r.a 
4 - 1 9  
3.8 
* a  
-1.4 





,252  313.1 
.3?4 232.1 
, 1 0 7  s7.r  
11.n r . e r  
- 3 . 0  




i r 9 . a  
I .e 
























. e m  
.rrs 
1.534 
- 3 . 1  
e . z r  
L.5 
9 . 8  
3 . 3  
- 1 1 . 9  
4.21 
.a 
4 - 3 a 3 0  4-399a.a 
4 -3991 .0  4-4140 
4-41 ?O 4-1430 
.io9 




- 2 4 . 8  
r.5 
4 . e r  
4-smo 4-199a.o 
4-3990.0 4-4140 
4-41 70 4-4440 
4 - s o m  4-3998.r 







4-4L I O  4-4470 
. ieo 
.14a 
, 330  
11.59 
318.0 
232 .5  




4 - 2 7  
2 .0  
3 . 3  .e 
4.19 




4 . t l  
- 5 . r  

















-2 .a  
-3 .e 
L.2 
8 .3  
5 . 4 1  



















4 . 4 ~  
4-3880 4-4005.0 .291 517.8 
4-4001.0 4-4140 -402 e32.1 
4-4aro 4-4it)o .io9 re .3  
18.01 8.19 
65 
8TOPOVCR TIME = 30 D A Y 8  1900 OUTBOUND SUlNGBY 
- - 
RAl-DECLl  I 1 V 1 P31 CECCEN 3MA THE11 WET2 PERIH APHEL PSI  2 V 2 
R A 3  OECL3 1 3 V 3 PSI 3 ECCEN $MA THE13 THE14 PERlH APHEL PSI  4 V 4 
R A S  OECL5 I 1 V 5 PSI  5 ECCEN 3 M A  THE15 THETI P E R I H  APHEL P31 0 V 6 
AERO-DVL _-EVA--FVA - 0 V O  --EVR TYPE SUN A SUN R_K!PPA -_ - A  E -1-NC 
M A R S  ARRIVAL DATE 2444150 ( 3 OCT 1979) - - --- - 
MI33IQN DURATION : 600  O A l S  
M A R 8  ARRIVAL DATE :: L444150 
nrr I O I ~  
I 2  
I 4  
1 6  
RAP 
- ---- - I_ 
LAUNCH SUNGBY 8PEEOl 
8UNGBY ARRIVE SPEED3 
DEPART RETURN 8PEEO1 
PROP- 
- -I_ 
4-3820 4-4003.7 .LIZ 342.7 0.6 
4-4003.7 4-4150 .3en 232.4 1.5 
4-4180 4-4420 ~ 2 1 8  24 .2  56.2 
1 3 . 5 4  9.56 4-88 
4-3840 4-3998.9 $168 320.4 2 .4  
4-4iao 4-4440 . i u  51.8 -13.1 
4-3996.9 4-4150 ,332 232.5 1.9 
11.77 7 . 9 5  4.27 
4-3850 4-3999.4 -185 314.7 -.I 
4-3999.4 4-4150 ~ 3 3 7  232.5 1.9 
4-4180 4-4450 .149 54 .9  -3.3 
11.45 7.61 4 . 4 8  
4-3860 4-4000.9 -212 313.1 -2.4 
4-4000.9 4-4150 ,351 232.3 1.7 
4-4180 4-4480 .is6 17.7 2.2 
11.62 7.74  4 . 8 7  
4-3870 4-4003.9 ,247 3i4.6 -3.3 
4-4003.0 4-4150 .373 232.3 1.0 
4-4160 4-4470 .126 62.6 6 . 0  
12.06 8.10 5 .42  
4-3eeo 4-400fi.o ,288 3ie.e -3.3 
4-4005.0 4-4950 ,401 232.6 1.4. 
4 - 4 ~ 1 ~ 0  4-4480  .iir 6 9 . 5  9 . 1  
12.72 8.67 0.15 
4-3890 4-4008.7 e334 323.1 -2.7 
4-4008.7 4-4150 ,436 233.e 1.3 
4-4180 4-4490 .lll 70.6 11.9 





















4 . 0  
.4  
-2.3 
4 . 0 5  
4.3 



































- -  
R A P  
R A 4  
R A 6  
ETA 




























62.7 42 .5  
, 5 5 9  .9900 105.0 1.207 .I 
.6760 1.640A 103.0 ,642 1.7 
.991 1.6260 95.0 1.098 6.9 
33.5 .547 8 .472  2 .4  125.8 
.559 1.0000 106.0 1.211 e l  
,0740 1.645A 103.0 no41 1.7 
32.2 ,530 3.603 3.0 126.4 













99.0 .293 ,786 203.2 452.8 . 5 5 4  1.0170 106.6 1.215 - . 5  
7 7 . 2  .423 1.115 44.4 159.0 .6660 1.643A 103.7 .636 1 . 7  
93.3 ,232 1.207 109.9 401.6 .962 1.6120 98.0 1.094 L.9 
2.87 12.52 Wl/2 63.3 34.1 29.8 .488 3.888 0 .9  l L 7 . 5  
76.0 -430 1.147 48.4 160.3 ,6540 1.0401, 103.7 .634 1.7 L6.0 120.8 
92.1 .260 1.270 180.0 407.4 ,945 1.6070 99.P 1.093 2.3 7 . 2  547.0 
2.68 12.74 Z/l/2 64.4 27.9 P6.8 -433 4.313 11.9 129.0 -11.6 101.00 
74.4 .439 1.137 53.5 161.2 .(I380 1,036A 103.0 .e28 1.0 2 7 . 0  119.1 
2.53 13.02 W1/2 65.7 2 5 . 0  23.6 .373 4.090 17.9 130.1 -17.0 99.20 
102.0 .sir .795 209.9 452.0 ,547 i.0430 io7.5 1.221 -1.e -3 .0  eo0.i 
105.0 .335 .a07 215.8 452.6 .537 i.orro  in^.^ i.ee9 -e.o - 5 . 7  ei0.i 
90.7 .269 1.261 102.0 413.0 ,921 i.60~0 100.5 1.091 1.0 6.9 35e.9 
108.2 ,362 ,824 221.2 452.5 .525 1.1220 l1O.L 1.240 -2.7 -7.3 L14.7 
72.5 ,452 i.124 59 .4  i6e.4 . ~ m  i.032~ 103.5 .619 1.0 e7.e  117.1 
89.2 .280 1.253 1 7 7 . 0  418.8 . e m  1.605 101.0 i.oen 1.7 7.0 350.9 





























4-3000 4-4001.8 ,210 314.1 -2.0 3.5 .e71 08.0 .e94 ,704 202.4 453.; ,553 i.011o 106.6 i.eu - , 5  -1.0 c01.7 .mi 
4-4001.8 4-4100 ,351 232.9 1.1 .3 1,370 77.1 .420 1.140 45 .0  163.9 .(I650 1.627A 101.0 .628 1.0 L0.O 117.7 -173 
4-4190 4-4460 ,151 57.6 1.4 -4.1 .684 95.e .e60 1.29P 195.1 402.2 ,960 1.6340 98.3 1.097 3.5 11.8 339.4 st05 
11.05 8.01 4.84 3.64 7.04 3.17 12.05 2/1/2 72.0 34.9 29.4 .487 3.942 5.7 1LO.3 - 5 . 7  103.40 1.434 
4-3070 4-4003.r .E44 515.4 -3.0 
4-4003.7 4-4160 ,372 233.0 1.0 
4-4190 4-4470 ,138 01.5 3 . 0  
12.01 6.30 5.36 
4-seeo 4-4ooo.e ,284 316.0 -3.1 
4-4ooo.a 4-4180 ,400 e33.4 .o 
1z.e.i 0 . 0 0  8.08 
4-4190 4-4480 .le7 6 7 . 5  9.1 
3.7 
. 3  
-3.1 
3.71 
4 . 0  
$ 3  






I ,890 104.8 
, 1.360 74.3 
,673 92.0  
' 7.21 2 .72  







-1.L -3.6 207.0 .37L 
1.0 C 8 . 1  110.5 ,176 
e . 7  6.0 34a.i . e18  
i e 9 . o  -10.5 io1.00 1.400 
1.0 e0.e 113.0 .iai e.e 7.8 352 .4  ,234 
-1.9 - 5 . 7  L1l.O -400 
I 131.5 -16.4 99.10 1.463 
4-3800 4-4009.8 ,330 323.7 - 2 . 5  4.3 ,903 107.9 .361 .821 220.5 452.9 .5e5 1.1170 110.1 1.238 -L.7 -7.3 Ll5.6 e435 
4-4009.8 4-4100 , 4 3 5  234.2 - 8  a3 1.363 72.5 e449 1.117 59.0 166.4 ,0160 l.Ol9A 100.6 e008 1.0 eO.2 113.2 ~ 1 6 7  
4-4100 4-4490 .119 7 5 . 5  11.9 -L.O ,067 91.0 ,263 1.258 102.5 418.5 .BO1 1.0150 101.0 1.092 1.9 0.3 350.8 ,254 
13.47 9 .51  0.96 3.90 7 . 3 5  2.50 13.41 2/1/2 75.9 19.1 e0.1 ,310 5 . 7 2 0  E3.9 1S3.5 -23.0 90.10 1.501 
4-3620 4-4007.7 ,239 348.2 10.0 3.9 .041 81.1 ,335 ,762 161.3 462.0 , 5 0 7  1.017 109.4 1.200 L.1 3.6 LOO.7 ,406 
4-4007.7 4-4170 .406 2 3 4 . 0  . 3  ,l 1.365 7 4 . 0  ,437 1.124 55.1 169.S .OS30 1,015A 98.1 -005 1.9 29.1 110.9 ,176 
13.34 9.63 5.L9 3.71 7-11 4.34 12.34 Will 82.8 66.0 L0.4 .364 4.37E 12.5 131.0 1L.l 96.70 1.22P 



















, 250  30.5 
.la2 317.4 
,339 233.9 














4-3090 4-4010.0 ,326 324.3 
4-4010.0 4-4170 .433 235.3 
4-4L00 4-4490 .I29 73.3 
18.44.9.62 
7 . L  
. 4  
5 7 . e  
4.39 
. 5  
.4  
- 9 . 5  




4 . 0 0  
-2.7 
. 4  
5 . 5  
I .33 
-2.9 






-e .4  
















4 .0  .688 




. I  1.362 
-2.1 .e65 
3.03 7.23 
8 7 . 9  





98 .2  
4.10 
98.5 




















4 4 . 7  167.0 
211.3 384.8 
80.3 11.4 
-284 . I 7 0  193.9 453.9 
-414 1.146 4 2 . 9  167.1 
,266 1.324 204.4 397.3 






45 .3  107.0 
200.4 402.0 
60.4 36.1 
208.3 4 5 3 . 4  
49.1 168.4 
190.1 408.L 
I 81.3 26.8 
.332 .E02 214.4 453.3 
.433 1.120 53.9 169.1 
,260 1.279 191.7 413.4 
13.10 L/l /2  82.5 23.6 
-359 .e10 219.7 413.3 
.447 1.115 59.0 170.0 
,280 1.204 107.2 410.5 









, 5 5 2  
.6840 














,990 100.6 1.203 
1.620A 9 0 . 5  .617 
1.7070 95.1 1.109 
,495 3.689 7 . 5  
.9970 100.1 l.LO9 
1.8201 96.6 .616 
1.6760 9 7 . 6  1.103 
.524 3.091 .4  
1.0130 106.7 1.213 
1.619A 98.5 -016 
1.0600 96.7 1.100 
-407 3.904 4 .4  
1.0360 107.5 1.219 
1,6470 99.0 1.090 
,434 4.381 9.3 
i . o i ~ ~  96.3 .oir 
1.0690 106.7 1.227 
1.616A 90.1 .OD8 
1.6360 100.9 1.095 
.377 4.966 15.1 
1.1110 110.1 1.237 
1.613A 97.9 e 5 9 9  
1.0280 102.1 1.093 
,320 5.730 ee.1 
1.3  
1 . 9  




7 . 5  
-.I 
1.9 
4 . 4  
-1 .t 
1 .9 




























- 5 . 6  Ll2.0 
L9.1 111.3 




0.9 8 i o . e  











. e m  
1.470 
* 399 






__ --- MAR8 ARRIVAL DATE 8 C444100 ( L NOV 1979) 
4-3830 4-4003.4 . m e  337.0 0.0 3.5 .o48 67.3 ,294 .me 173.6 457.4 .e91 100.0 1.~02 1.3 4.11 eo4.3 .e53 
4-4005.4 4-4100 ,353 e31.0 -.3 - . i  1.309 76.11 ,419 1.140 45.0 171.!4 .eo30 i . ~ i i ~  90.0 ,000 e.0 30.1 1io.e ,184 
4-4ClO 4-4430 .e30 37.3 42.L 0.3 ,707 102.2 .e70 1.377 L17.3 300.3 .e94 1.7600 95.8 1.115 -9 .1 -53.8 1.0 st30 
lC.08 9.43 4.44 3.44 6.88 4.99 13.11 L/l/l 08.8 61.9 31.1 .401 3.736 8.8 lL9.4 8.5 101.00 1.311 
66 
6lOPOVER llME 8 30 D A Y 8  1980 OUTBOUND SWINGBY MISIIQN OURAIION Q 600 D A I S  
NAR8 A R R I V A L  DATE 2444160 
2 NOV 1979 -- 
LAUNCH SUNGBY SPEED1 RAl -6iCLl- 1 --i  ?-PSI -rECCEN-- S M I  
8WNGBY A R R I V E  8PEEO3 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN SMA 
D E P A R T  RETURN SPEEDS R A 5  OECLS I 5 V 5 PSI 5 ECCEN SMA - ^ _..- _- .~ P R O P - .  A E R L O V k  O V A  E1V_A-_-O'!OEVR --IYPE 
4-3870 4-4005.2 ,238 317.1 -2.4 3.7 .e76 101.2 ,310 ,789 
4-4005.2 4-4180 .372 235.2 -.3 - . I  1.367 75.9 .425 1.134 
4-4210 4-4470 ,169 61.6 S.0 -4.0 ,679 97.9 .283 1.306 




















SUN A SUN R 
-. . 
V 2 I C OECL2 R A P  6PEEDL 
V 4 I 4 OECL4 RA4 8PEEO4 
V 6 I 6 OECL6 R A 6  OPEEO6 _ -  INC --RAP _DECLP_ ETA _CERIC 
1.218 -1.e -3.7 PO9.0 .37e 
.@os e.o 30.0 100.3 .it)? 
1,101 3.7 11.9 343.6 .e36 
7.8 131.8 -7.5 101.40 1.468 









3.9 .E86 104.2 ,331 .EO0 213.6 4S3.1 .535 1.0640 108.7 
-.l 1.365 74.4 .434 1.126 53.8 172.5 .6370 1.615A 95.7 
-3.0 ,671 96.5 .288 1.288 196.6 413.7 ,918 1.6590 101.2 
3.62 7.03 3.24 13.32 2/1/2 90.1 23.9 23.3 .379 4.942 
4.2 .698 107.3 ,557 .e14 219.0 453.7 ,524 1.1050 110.0 
-.I 1.362 72.6 .446 1.115 59.3 173.3 .el70 1.613A 95.3 
-2.3 .663 94.9 .e94 1.272 191.9 418.7 .a97 1.6460 102.3 
3.78 7.17 L1.98 13.58 2/1/2 91.3 19.6 20.2 ,323 5.897 
MARS ARRIVAL DATE E 2444190 (12 NOV 1970) - - 
3.5 .646 66.7 .296 .765 172.1 458.2 .537 -993 107.1 
-.3 1.369 76.6 .421 1.139 46.8 174.9 ,6600 1.619A 93.7 
5.9 .71S 104.6 .297 1.408 223.2 587.8 .990 1.8270 98.3 




























.399 . 1 It . L48 
1.492 
4-3880 4-4007.8 ,277 320.2 
4-4007.6 4-4180 .399 235.7 
4-4210 4-4480 .I54 65.8 
12.82 9.20 
4-3890 4-4010.8 ,321 324.9 
4-4010.8 4-4180 .432 238.6 
4-4210 4-4490 .141 71.9 
13.54 9.77 - -- - - _- 
4-3830 4-4004.8 .le7 339.6 
4-4004.6 4-4180 .360 238.5 
4-42LO 4-4430 . 240  41.7 
13.21 9.75 
4-3860 4-4004.1 .203 317.6 
4-4004.1 4-4190 .352 236.4 
4-4220 4-4460 .216 61.9 
12.83 9.39 
4-3870 4-4006.1 ,235 518.1 
4-4006.1 4-4190 .372 236.6 
4-4220 4-4470 . I88  62.6 
12.73 9.22 
























3.5 ,866 97.8 ,294 .779 199.7 454.3 , 510  1.0080 106.7 1.Zll -.I -1.7 208.9 -312 
-.3 1.369 77.0 .419 1.141 45.4 174.7 .6640 1.619A 93.8 .SO3 2.1 30.9 107.4 a163 
3.43 6.84 4.65 13.54 2/1/2 95.4 41.9 29.5 .484 3.934 1.9 i31.6 -1.e 103.10 i . 4 2 1  
3.7 .e14 100.9 .310 .787 206.6 454.2 . 5 4 3  1.0100 107.5 1.218 -1.2 - 3 . 1  210.1 ,372 
-.3 1.368 75.9 .425 1.136 48.9 171.1 .63SO 1.618A 93.8 .599 e.1  30.7 106.6 a167 
-4.7 ,681 100.1 ,294 1.321 206.3 409.3 .932 1.7100 100.6 1.105 4.1 14.e 341.9 -250 
3.51 6.91 3.99 13.35 2/1/2 96.1 30.7 26.7 .436 4.334 6.5 133.1 -5 .0 101.40 1.452 



















3.9 .e83 103.9 -330 .797 212.7 454.1 .534 1.0600 108.8 1.224 -1.9 - 5 . 5  114.0 -398 
-3.3 ,672 98.6 -297 1.301 201.6 414.1 .914 1.6880 101.6 1.101 3.3 10.9 350.1 .e58 
3.62 7.02 3.59 13.48 2/1/2 96.9 24.4 23.8 .380 4.891 11.7 135.0 -11.2 99.20 1.480 
4.1 .E95 107.0 .355 .Ell 218.2 454.1 .523 1.1000 110.0 1.233 -2.6 -7.0 218.6 .430 
-.3 1.563 72.8 ,446 1.118 58.9 176.3 .6190 1.617A 95.0 .587 e.0 30.1 104.3 ,179 
3.78 7.18 3.27 13.71 2/1/2 98.0 19.8 e0.S .325 5.630 18.2 137.1 -17.7 96.SO % . l o 5  
-.3 1.366 74.1 ,434 1.128 55.1 175.7 ,6380 l.618A 93.3 ,594 2.1 3a.4 105.5 ,172 



























3.8 .e44 85.9 .304 .763 170.4 459.1 .mi .99s 107.8 1.200 1.3 4.e e08.s . S ~ T  
-.5 1.369 76.2 ,424 1.140 47.9 178.0 .6560 1.624A 91.5 ,596 2.2 31.L 104.8 ,188 
4.6 ,725 107.0 .320 1.449 229.1 389.2 .985 1.9130 96.9 1.131 -5.3 -37.2 345.5 .e18 
3.53 6.93 5.75 12.85 2/1/1 102.2 50.8 30.4 .446 3.810 11.5 133.0 11.4 100.50 1.255 
3.4 .E51 90.7 ,286 .767 181.7 456.5 .547 $9870 106.4 1.t03 -7 2.3 E 0 5 . 6  .344 
- . 5  1,371 77.6 .417 1.146 43.6 177.6 .6690 1.624A 91.7 ,600 Z.3 31.6 105.7 .le3 
9.4 ,716 106.0 .315 1.420 225.1 394.6 .973 1.8680 98.1 1.125 -10.0 -51.1 356.6 .e76 
3.44 8.84 5.94 13.80 i?/l/l 101.5 54.0 32.3 .SO9 3.591 7.9 131.8 7.9 103.50 1.316 
- . 5  1.370 77.0 .420 1.144 45.3 177.1 ,6640 1.624A 91.8 .599 2.3 31.1 1 0 5 . 3  .le5 
3.47 6.87 5.71 14.53 W1/2 101.8 49.0 29.8 $483 3.893 L . 0  133.1 -5 103.10 1.397 
3.5  .a64 97.1 .t94 .777 i98.8 454.8 ,548 i.0060 106.7 1.210 -.I -1.7 208.e .sss 










- E . l  
43.4 
4.31 




4-3080 4-4005.0 .201 319.0 
4-4005.0 4-4200 .353 237.9 










3.6 .872 100.5 ,309 .784 205.7 454.6 .542 1.0270 107.1 1.215 -1.D -3.7 Ll1.Z .371 
- . 5  1.369 76.0 .426 1.139 48.7 178.1 ,6540 l.624A 91.4 ,595 2.e 31.C 104.1 .166 
3.15 6.9s 4.11 13.65 2ll/2 102.3 32.5 27.0 .436 4.?.?6 4.9 134.1 -4.0 101.50 1.429 
-1.6 .e85 102.3 ,308 1.540 211.4 409.9 ,927 1.7530 101.1 1.110 5 . 7  i7.e 339.6 .e60 
4-5670 4-4006.9 , 232  319.1 
4-4006.0 4-4200 ,371 e38.L 
4-4L3O 4-4470 ,211 64.2 
13.24 9.70 
4-3660 4-4009.4 -270 321.8 
4-4009.4 4-4200 .!I97 L38.8 
4-4230 4-4480 ,189 66.6 
13.48 9.82 
4-3890 4-40lt.4 ,312 326.2 
4-401L.4 4-4LOO .428 239.8 
4-4130 4-4490 ,171 71.2 
14.04 10.22 
4-3840 4-4005.3 .174 332.9 
4-400s.3 4-4cio .347 ~39.0 
4-4~40 4-4440 .e80 4e.a 
4-mro 4-4001.0 .LPP w 0 . r  
14.09 1 0 . 5 7  
4-4007.0 4-4L10 ,871 C3S.O 
4-4L40 4-4410 .L30 86.8 
13.93 10.3L 
4-4010.3 4-4t10 ,BO8 L40.1 
4-3ioo +4oio.~ .mi 3~1.v 
4-4~40 4-4400 .ria 80.0 
1 a . w  w . r i  
3 .0  .88i 103.5 .sz9 ,794 211.8 454.5 .535 1.0560 100.e 1.222 -1.0 -5.4 ei5.1 .3s7 
-3.8 ,075 100.8 .so9 i.si6 206.5 414.6 .oio i.7230 ioe.1 i.io8 3 . 8  1e.e 349.0 .e70 
-.I 1.367 74.6 .435 1.131 53.1 178.5 .6390 1.624A 91.1 .I91 t . 2  30.8 103.6 ,174 





4.0 .892 106.6 .354 ,808 L17.3 454.5 .522 1.0940 109.9 1.231 -L.6 -6.9 Ll9.7 .428 
-L.7 .e68 99.1 ,312 l,e94 201.5 419.L .e91 1.6970 103.0 1.lOL 3.0 11.0 356.7 .LOO 
M A R 8  ARRIVAL DATE : L444LlO ( 2 DEC I979)  -- 
-.4 1.~65 72.9 .44r ; . l ee  18.3 179.1 .0200 1 . 6 2 ~ ~  90.7 .sa4 2.1 30.4 102.0 ,161 






- 1 . 6  
. l  
5.13 




3.8 .e70 1oo.r 
t . 8r  1.02 s.19 
3.0 ,870 io3.r 
- . T  i.370 78.1 
-1.8 ,492 104.1 
- . I  1.188 14.1 
-4.4 ,000 lOS.1 






















4.r;~ 3 .0  
4.1~1 0.3 
- l . e  -3.6 tie.4 .3n 
e.4 8 i . a  103.1 . s i t  
7.6 L1.7 336.L ,t04 
i w , o  - 1 . e  1oi.00 1.400 
-1.0 -1.3 216 .L  *396 
r . 3  31.1 1 0 t . 0  . ~ T P  
4 .0  14.0 341.7 .rad 
181.8 -1.3 00.80 1.4s: 
67 
YISIION DURATION a 640 DAY3 
Y A R S  A R R I V A L  D A T E  1444110 
8lOPOVER TIME 30 DAY6 1980 OUTBOUND SWINGBY - _ _ _ -  
24 AUG 1010 
LAUNCH SUNGBY 3PEEOl RAl-DECLl-i-l--V~’PJI I C E N -  3 W A  -1HETl THEl<-PERIH APHEL PSI P V 2 I L DECLL R A C  8CEEOP 
aWNG8” A R R I V E  (PEE03 RA3 OECL3 I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  8CEEO4 
DEPART RETURN (PEE05 R A 5  OECL5 I 5 V 5 PSI 5 ECCEN SHA THE15 THE16 PERIH APHEL PO1 6 V 6 I 6 OECL6 RA6 8PEEO6 
PROP AERO OVL O V A  EVA O V O  EVR TYPE SUN A SUN R KAPPA - A  --E-_’NC RAP JECLP ETA - C E R I C  
3.3 .e51 86.4 ,289 ,172 171.1 455.6 .549 .996 106.5 1.206 1.6 6.L 1 0 5 . 7  ,341 
1.1 1.405 18.1 .469 1.288 35.9 136.J .6840 1.892A 116.1 . 1 3 5  1.4 L1.3 133.5 -160 
-2.4 .703 66.9 .e37 1.266 169.8 400.9 .966 1.566 97 .5  1.088 1.4 L.8 344.9 ~ 1 7 9  
8.49 9.87 2.21 12.29 2/l/2 31.3 32.3 39.1 .498 2.968 6.2 1 L 5 . 1  L.9 107.10 -990 
_. - --- __ . 
-- -- -________ 



































8 . 5 0  
309. i? 
235.6 


















- 2 . 1  
4.5 

















4 . 2 1  











5 . 5 1  




















- 3 . 0  
2 . 1  
15.0 
5 . 5 2  
- 3 . 7  
2 .5  
15.1 







3.2 .858 90.8 ,274 .I76 182.2 452.9 .I63 :9890 105.5 1.208 1.3 
1.1 1.408 80.1 .464 1.295 31.5 135.6 .6940 1.896A 115.9 .136 1.4 
-2.1 .700 65.1 ,248 1.260 168.8 4 0 7 . 5  .947 1 .512  96.9 1.088 1.2 
6.42 9.60 2.19 12.59 2/1/2 30.1 28.3 42.4 ,565 L.768 4.9 lL4.8 
4.5 193.5 e316 
L1.O 134.0 .e81 
L.5 349.1 ,201 
- . I  110.40 . 997  
L.5 193.8 ,324 
tl.0 134.1 at86 
3.L 353.8 .228 










3.2 .e64 94.2 .274 .180 191.4 451.8 .567 ,9940 105.4 1,211 - 7  
1.1 1.406 80.3  .464 1.296 31.1 135.6 .OB50 1.897A 115.9 . I 38  1.4 
-1.9 ,601 84.4 .283 1.212 163.6 414 .0  ,923 1.181 100.4 1.080 1.1 
6.41 9.19 2.22 12.98 Wl/2 30.7 21.3 4L.3 , 5 7 1  2 .?70 4.8 125.1 
3.4 -811  91.3 ,282 ,786 199.4 4111.3 .564 1.0070 105.8 1.215 . l  -3 193.6 -33b’ 
1.1 1.406 19.1 .466 1.293 33.0 135.8 .6910 1.8051 116.0 , 731  1.4 21.1 133.9 e286 
- 1 . 7  ,893 82.7 e280 1.245 160.4 420.4 ,896 1.594 102.1 1.088 1.1 4.8 359.0 me53 














.819 100.2 ,296 .193 EO6.6 451.1. . S 5 8  1.0280 
1.404 18.1 .470 1.286 36.5 136.5 .6820 1,891A 
.690 80.8 .SO3 1.231 151 .2  426.9 .e63 1.612 
9.88 2.52 13.97 2/1/2 31.4 12.6 36.6 ,489 - MAR3 ARRIVAL DATE = e444120 ( 3 SEP 1979) - 
.a49 81.6 .295 . T I 0  169.4 456.6 ,545 .998 
1.391 11.1 -451 1.221 40.5 143.5 .6140 1 . 7 8 l A  
.697 88.3 .e39 1.210 174.1 400.8 .966 1.573 
8.92 2.31 12.32 2 / 1 / L  38.8 32.7 3 5 . 1  ,476 
,856 90.3 .211 ,714 180.7 453 .7  .560 .9890 
1.393 99.3 .445 1.231 35 .5  142.5 .(I880 1.187A 
-694 81.2  .249 1.262 111 .5  401.2 -947 1.577 













-1.9 198.5 ,351 
21.S 133.4 a t 9 0  
6.3 4 . 5  .e86 




0 . 1  lL8.9 
1.205 1.9 
-700 1.5 




1.080 1 . 5  
4.5 lL4.6 
4-3820 4-3999.1 .le9 335.8 
4-3999.1 4-4120 .355 233.1 
4-4150 4-4A60 .lo4 63.2 
12.39 6.85 
6.1 191.9 e 3 5 5  
LL.5 131.3 *E52 
4.1 344.3 ,181 
4.3  104.40 1.104 
4 .4  195.4 ~ 3 3 0  
3.6 348.8 .201 0 
.O 100.00 1 .124  
t . 5  195.4 -326 
t 2 . e  i3z.e .e40 
c2.i i3z.a .e40 
4 . 2  353.6 .e21 






















. l oo  80.2 
11.96 6.51 
.189 310.9 
.a34 2 3 3 . 1  
.lo2 91.3 
12.29 8.81 
3.2 ,862 93.8 -275  - 7 7 8  190.1 452.4 ,565 .9920 105.5 1.LlO . 7  
a 9  1.393 79.5 ~444 1.238 34.7 142.4 -6880 1.788A 112.1 ,705 1.4 
-2.0 .690 81.8 .262 1.254 168.1 413.4 .925 1.583 100.3 1.008 1.3 
5.46 8.84 2.23 12.94 2/1/2 31.8 21.8 38.6 .584 3.023 4.1 lL4.0 
3.4 .e69 96.9 .282 .784 198.3 451.8 .563 1.0050 105.9 1.214 e 1  e3 191.0 ,334 
- 9  1.393 79.0 .446 1.2S5 36.4 142.1 ,6840 1.186A 112.1 e104 1.5 LL.L 13t.O a t 5 0  
-1 .7  ,686 84.P ,218 1.246 164.6 419.6 ,899 1.593 101.9 1.068 1.L 5.4 359.1 ,251 
8.46 0.86 e.23 13.36 w i / e  30.0 11 .4  31.8 .SSB s.ie7 5 . 0  ie5.e - 1 . 5  106.~0 1.165 
.e19 51O.L 
, 5 5 1  233.2 
,110 103.2 
12.01 7.38 
3.6 ,817 99.9 .e95 . I91 205.6 451 .6  , 5 5 1  1.0240 106.8 l.i?lO -.6 
- 9  1.392 18.0 .450 l.i?29 39.8 143 .3  ,8160 1,1821 112.6 .101 1 . 5  
- 1 . S  .e82 82.3 .e98 1.238 101.1 425.9 .e88 1.801 103,6 1.086 1.L 
5.52 8.91 2.41 13.87 2/1/2 38.6 13 .5  33.8 .489 3.438 9.4 lL6.8 
-1 .9  199.8 .351 
LL.4 131.5 e 2 5 2  
1.0  4.0 ,280 




13.84 8.25  
3.9 .e86 102.8 ,314 .801 212.1 451.6 ,549 1.0520 101.6 1.225 -1.3 -4.0 203.3 .374 
.9 1.390 76.6 -4S6 1.220 44 .1  144.2 .6640 1.776A 112.9 .691 1.6 22.7 130.8 .e55 
-1.3 .619 80.1 .323 1.229 1 5 1 . 7  432.3 ,832 1.621 105.7 1.086 1.L 8.9 10.6 .315 
5.59 8.98 2.61 14.52 z / i / z  39.4 9.8 30.3 .430 3.8~8 14.0 ie1.o -14.0 103.90 i.215 
MARS ARRIVAL DATE : 2444130 (13 8EP 1919) 
3 . 5  ,848 84.9 ,301 ,169 161.9 457.5 . I 3 1  1.000 1 0 1 . 3  1.204 1.9 
.8 1.381 16.9 .440 1.188 44.1 149.8 ,6650 1.11iA 109.7 .672 1.8 
-2 .8 ,692 89.9 .242 1.274 179.6 400.9 .966 1.583 91.6 1.091 2 . 0  
4.82 8.21 2.45 12.36 2/1/2 46.9 33.2 52.4 ~451 3.589 7.4 1C5.6 
4-4000.8 .196 338.2 
4-4130 .363 232.2 
4-4460 .113 60.5 
11.91 1 . 0 0  
4 - 3 9 9 1 . 7  .161 326.3 
4-4130 .334 232.7 
4-4410 . l o 1  67.2 
11.34 6.60 
8.0 199.9 ,363 
L3.9 128.3 .e23 
5 . 7  343.3 ,184 










3.3 . 854  89.8 .279 .113 179.5 454.3 ,557 .989 105.9 1.208 1.3 4.4 198.9 ,334 
-8 1.384 18.6 .432 1.199 38.4 148.8 ,6800 1 . 7 1 1 1  109.6 .e16 1 . 5  C3.5 120.5 .e20 
-2.4 .689 88.7 .252 1.265 176.2 401.1 -947 1.584 98.9 1.090 1.7 4.8 340.4 ,203 
4.74 8.13 2.35 12.63 2/1 /2  45.7 2 1 . 2  35.8 -140 3.213 4.4 124.1 2 . 0  106.30 1.216 
4-3991.1 ,169 311.1 
4-4130 .328 232.9 









- 1 . a  
I ,861 93.4 ,216 ,111 189.1 452.9 ,563 .9910 105.8 1.209 . 7  
1 1.384 10.0 .431 1,201 3 1 . 3  148.6 m6830 1.718A 109.6 ,619 1 . 5  
I .684 81.4 ,263 l.ZS7 112.6 413.1 ,928 1.181 100.3 1.089 1.5 
8.12 2.29 12.95 L/ l /2  4 5 . 5  22.3 36.2 e 5 5 8  3.2L2 3.3 124.0 
,681 98.6 ,282 .182 191.4 452.3 ,561 1.0030 105.9 1.213 a 1  
I 1.384 18.5 .433 1.198 38.8 146.9 e6800 1.716A 109.6 ,616 1 . 5  
.680 85.8 ,278 1.241 168.9 419.1 .901 1.594 101.8 1.089 1.4 
8.13 2.28 13.34 2/1/2 45.6 11.9 34.6 a 5 3 5  3.384 5.1 125.8 
2.5 108.1 -326 
23.4 120.6 ,220 
5 . 1  353.6 . e25  
-1.3 107.40 1.240 
L3.5 129.5 .22o 
6 . 2  359 .1  .e49 
-4.0 106.8D 1.285 
. 3  io6.t , s 3 5  4-3050 4-3991.9 ,181 S12.2 
4-3991.9 4-4130 .335 2 3 2 . 1  





































3.6 ~ 8 7 5  99.6 .e95 a169 L04.7 452.0 .I56 1.0220 106.6 1 . 2 1 7  -.6 -1.8 POO.8 , 3 5 1  
1.383 17.6 a437 1.193 41.8 149.4 .81lO 1.114A 109.8 .615 $,e L 3 . 1  128.0 . L e t  
-1.5 ,676 83.9 ,296 1.238 16S.2 421.1 .e72 1.605 103.4 1.088 1.3 7.1 4 . 9  . P I ?  
4.19 0.16 2 .35  13.61 2/1/2 46.4 14.1 31.9 .489 3.641 8.6 126.1 -6.0 105.10 1 * 2 9 1  
3.8  .685 102.5 .313 ,799 211.3 451.9 ,146 1.0490 107.8 1.224 -1.3 
.8 1.381 76.3 .443 1.184 46.2 150.2 ,6590 1.1091 109.7 ,610 1.6 
-1.3 .612 $1.8 .318 1.229 161.5 431.2 .638 1.621 105.3 1.088 1.3 
4.85 8.24 2.53 14 .39  2/1/2 47.4 10.5 P8.8 .431 4 . 0 5 1  13.6 128.0 
-3.9 204.L e374 
24.0 827.9 . C Z I  
9.6 10.9 .309 
-13.6 102.90 1.314 
-5.8 24 4 208.3 116.5 -403 .&!SO 
11.8 11 .0  .I46 
-19.5 100.10 1.331 
4.1 ,896 105.6 . 3 S 7  ,812 211.3 451.9 .538 1.0850 108.0 1.23L - E . O  
.? 1.318 74.8 .452 1.172 51.5 151.3 ,6120 1.703A 100.8 ,664 1 . 7  
-1.1 ,661 79.2 .347 1.221 118.0 431.5 .198 1.644 107.5 1.008 1.3 
4.95 6.34 2.68 15.13 2/1/2 48.6 7.2 25.1 ,370 4.607 19.8 120.8 













4-3820 4-4002.1 1.204 340.4 6.0 3.6 .e46 64.2 .301 ,167 166.5 458.4 . I 3 2  1.003 101.6 1.203 
4-4002.1 4-4140 -311 232.0 2.2 .8 1 . 3 1 5  16.2 .434 1.162 47.1 1 1 5 . 5  .6570 1.661A 106.6 ,650 
4-4170 4-4460 -123  58.7 2 . 9  -3.1 .689 91.5 .241 1.280 184.7 401.2 .964 1.5910 97.8 1.002 
11.69 1.36 4.15 4.31 7.70 2.63 12.43 L / l / P  55.6 33.6 30.4 .438 3.813 6.4 
1.9 6.0 201.7 
1 . 1  L5.4 124.5 
L.4 1 . 5  542.4 
26.3 7 . L  100.90 
¶ . 3  4.4 198.3 
1.8 25.0  126.L 
2 . 0  6.0 347.8 
L5.1 3.2 105.00 
4-3830 4-3996.8 .169 328.3 5 . 1  3.3 .e53 89.4 .e81 ,112 116.4 454.9 .554 ,989 106.0 l.LO8 
4-3996.8 4-4140 - 3 3 1  232 .3  2 .5  -6 1.318 18.2 .424 1.174 40.6 154.3 .6160 1.61LA 106.8 ,657 
4-4110 4-4410 .115 64.5 6.3 -2.6 .684 90.4 .e55 1.210 161.1 407.L -948 1.5940 99.0 1.091 
10.98 6.77 4.27 4.21 7.61 2.49 12.61 2/1/2. 14.1 27.6 34.0 ,130 3.411 4 .6  
4-3640 4-3996.0 .169 318.8 1.8 3.3 ,859 93.1 .217 ,116 188.1 453.4 .561 .BOO0 105.7 1.208 
4-3996.0 4-4140 ,330 232.5 2.6 .6 1.318 18.6 ,423 1.116 39.2 154.1 ,8190 1.674A 106.8 ,659 
4-4170 4-4480 . lo9 12 .3  9.3 -2.2 .680 89.0 ,265 1.260 117.3 413.0 .928 1.594 100.4 1.090 
10.85 6.65 4.27 4.19 7.19 2.38 12.01 L/1/2 53,6 22.7 34.5 ,553 3.369 t . 7  
96.3 .282 . 9 8 l  1 
78.2 ,424 1.114 
81.4 .e18 1.250 1 
2.33 13.34 2/1/2 
. I  L.4 191.9 
1.6 24.0 126.3 
1 . 1  8.0 353.3 








-1.0 3.4 ,866 
2.5 .6 1.378 
11.9 -1.8 .615 
4.49 4.21 1.61 
-2.8 3.6 .e14 
2.4 -6 1 .317  
14.0 -1.6 .670 
4.00 4.15 7.65 
-3.6 3.8 .883 
L . 2  -6 8.373 
1 5 . t  - l . 3  .665 



































-311  t32.O 
e l l 3  107.0 
1L.L4 7 . 9 t  
99.3 ,295 .167 1 
11.4 ,496 1.169 
65.6 ,295 1.240 I 
8-34 13.77 W1/2 
1OL.3 .313 ,791 I 
76.1 -438 1.161 
03.5 .si5 1.rso I 
e.45 14.31 w i / ~  
.4 .M 1.01oo ~06.6 1 . m  - . 5  -1.8 eoi.8 . s s i  
.a .547 i.04ao m7.e  s.it3 -1.e -8.0 eos.1 .a73 
.L ~7.5 . a e  4 . ~ 1 0  1e.o :LO.* -it.@ ioe.ao i.me 
.6 .6680 1.670A 106.8 ,614 1.6 C5.L 1C5.5  .COO 
.I .675 1.605 103.3 1.060 1.f 6.4 1.0 & L I B  
.8 30.6 .468 3.788 0.0 l L 7 . 0  -0 .0  104.50 1.36f 
.I ,6560 1,667A 106.4 ,650 1.7 t5.4 lL4.8 .LO8 






STOCOVER TIME * 30 DAY6 1980 OUl8OUNO SWINGBY 
_ -  
I 1 V l - P 3 1  l-ECCEN SHA THE11 THETZ P E R I H  APHEL POI 2 
I 3 V S PSI 3 ECCEN 3WA THE13 THET4 P E R I H  APHEL PSI  4 
I 5 Y S P31 5 ECCEN 3MA THET5 THETI PERlH APHEL PSI  6 
4.1 .e94 105.3-;336 ,809 216.5 452.2 .138 1.0810 100.8 
-- OVA--EVA-~DVO EVR ____  TYPE-SUN A SUN RLAPPA _ _ _ _  - A  _ _  E 
.e 1.312 74.4 ,444 i . i s o  s2.7 i s . 6  .e390 i.66i1 106.6 
-1.1 ,660 81.0 .340 i .m 161.6 436.3 .nos 1.636 i o r . 0  
4.42 r .81  e . r o  14.81  z i i i e  37.1 r . 9  24.1 .372 4.784 
MAR3 ARRIVAL DATE = 24441SO 3 Otf 1919) -- - 
3.7 .e45 83.4 ,314 ,766 165.0 459.4 ,526 1.006 108.1 
-3.S ~ 6 8 6  93.3 ,252 1.287 189.9 401.6 -962 1.6100 98.0 
.4  1.370 7 5 . 8  . a 2  i . i a  49.1 i6o.s .6500 1.639~ 103.7 
3.91 7.37 2 . 8 1  iz.5~ e / i /e  64.r  34 .1  28.9 .*i7 4.002 
MI39ION OURATION : 640 O A Y S  
e!, BE? 1079 
W A R S  ARRIVAL D A T E  8 ~ 4 4 4 1 4 0  
- - . - 
LAUNCH 8WNCBY IPEEOl R A l  OECLl 
SUNGBY ARRIVE SPEEDS RA3 OECL3 
DEPART RETURN SPEED5 R.45 OECLS 
PROP- AERO-_DVL - -- ____.  -.
4-3880 4-4oos.o ,291 317.6 -3.5 
4-4110 4-4520 .le7 120.6 15.3 
4-4001.0 4-4140 . 4 0 2  232.1 1.9 
13.32 8.91 6 - 2 1  
v r I r oEcLr n i r  SPCEOL 
V 4 I 4 OECL4 R A 4  6PEEO4 
V 6 I 8 DECL8 R A 8  8PEEO6 
INC _-RAP OECLP ETA ?ERIC -. - 
1.251 - L . O  -1.0 P O O . ~  .4or 
.e44 1.7 15.1 ir3.0 .roe 
1,088 1.4 lt.l 17.1 .336 
18.9 130.0 -18.6 09.60 1.406 
4-3820 4-4003 .1  ,212 342.7 
4-4oos.r 4-4150 .300 232.4 
4-4100 4-4460 ,138  57.7 
11.72 7.75 
4-3830 4-3999.8 .171 330.3 
4-3099.8 4-4150 ,340  232.4 





4 . 8 8  
5 .6  
1.8 
6.0  




















1.24 4 . 0 7  















-1.1 . 6S4  




I 85.3 ,313 
2.41 14.25 
! 105.0 -33s 
1 74.4 .439 
82.9 *335 
, 2.56 14.81 
7r.2 .423 
I 2.37 13.m 












e l t i e  




























4-3820 4-4001.8 ,223 341.5 
4-4005.1 4-4160 ,391  233.2 
4-4190 4-4480 .151 1 7 . 6  
11.99 6.22 
4-3830 4-4000.9 .174 332.4 
4-4000.9 4-4160 , 344  233.0 
4-4190 4-4470 ,138 61.5 
10.68 7.26 
i.eoi e.o 5.0 ro8.0 
.el8 1.6 28.1 115.6 
1.097 3.1 11.8 339.4 
11.0 lt9.0 10.4 96.10 
1.204 1.3 4.3 201.1 
.627 1.8 L7.9 118.0 
1.095 r . r  0.8 348.3 
0.4 1~6.7 v . r  1os.e~ 
-.o 3.4 .e03 95.7 .E83 ,778 
1.2 . 3  1.371 77.9 ~ 4 1 6  1.150 
11.9 -2.0 ,667 91.0 -285 1.256 
4 . 4 6  3.80 7.00 2.56 13.41 2/1/2 
-2.0 5 . 5  .871 98.8 .e94 .784 
1.1 .3 1.370 7r.i .420 i . 1 ~  
1 4 . 2  - 1 . r  .eei 89.2 .e96 1.~46 
4 . 6 4  3.64 7.04 2.45 13.78 2/ l /P  
194.8 455 .1  .S57 -9960 i06.0 r.210 
1 42.4 163 .9  .672O 1.629A 101.1 .e28 
182.5 418.6 .BO1 1.8150 01 9 1.092 
ri.4 i 9 . i  3 i . r  .see b.sie 1 . r  
4-3850 4-4000.e .is3 318.0 
io .ez  1 . 0 2  
4-4OOO.C 4-4180 ,318 233 .0  
4-4190 4-41.0 all0 75.5 
4-3860 4-4001.6 ,210 314.1 
4-4001.9 4-4160 , 3 5 1  232.9 
4-4190 4-4100 -113 68.1 
10.93 7.29 
1-36rO 4-4003,7 - 2 4 4  315.4 
4-4003.7 4-4160 ,372 233 .0  
4-4190 4-4510 .lli 98.9 
11.52 ? . B O  
4 -3880  4-4006.3 . e 8 4  310.6 
4-4190 4-4I20 ,116 113.2 
4-5890 4-4000.3 ,330 323.7 
4-4009.3 4-4160 .43S 234.2 
4-4100 4 - 4 5 3 0  .130 127.2 
13.61 9.12 
4-4006.3 4-4160 .4aa 233.4 
11.41 8 . m  
- . . --- - . . - 
4 - 3 ~ 1 m  4-4007.r . e m  348.2 
4-4007.7 4-4170 . 406  234.6 
4-4200  4-1460 .168 S8.2 
12.54 8.83 
4-3830 4-1002.1 .178 334.6 
4-4002 .1  4-4170 .348 233.9 
11.00 ?.eo 
4-3840 4-4000.7 .169 323.9 
4-4000 .?  4-4170 , 538  233.9 
10.68 7.23 
4-36110 4-4001.1 .182 317.4 
4-4001.1 4-4170 , 539  233.9 
4-4200 4-4490 .129 73.3 
10.64 1.19 
4-4002.4 4-AiVO .331 233.9 
10.89 7.39 
4-4200 4-1410 .is3 61.2 
4-4200 4-4460 ,140 66.3 
d-seeo 4-moz.4 .eo6 315.2 
4-4roo 4-4800 .120 8e . r  
4-WTO 4-~004..3 . m i  316.2 
4-4004.5 4-41~0 .rre ~ 3 4 . 0  
ii.40 7 . m  
4 - 4 L O O  4-4510 . l i s  94.6 
202.4 453 .1  .Sa3 1.0150 106.6 1.214 
, 4 5 . 0  163.9 .66SD 1.827A 101.0 e628 
i7e.i 423.8 . e r r  1.614 103.2 1.090 
1 r 2 . o  1 5 . 4  29.4 ,487 3.942 5 . 1  
-.I -1 .8  c 0 3 . r  .35i 
i.r 0 . 9  4 . 9  .r75 
ra.3 - 9 . 1  ios.60 1 . 4 3 4  





3 . r  . a r e  101.8  . 3 i i  . r93  209.1 413.0 
.s i.s69 75.9 4 2 1  i . i m  4 8 . 8  184.6 
-1.4 .e55 87.1 .si2 1 .234  113.7 429.2 
3.71 7.11 2.43 14 .23  2/1/2 73.0 12.1 
4.0 ,890 104.8 1.333 . 8 O S  215.1 452.9 
- 3  1.308 74.3 .436 1.130 53.9'165.4 
-1.1 - 6 4 0  84.6 . 3 3 2  1.222 169.3 434.8 











20.1  ,318 
e3.3 . 3 r5  

















1 , 230  
.608 
1.088 































5 . 6  
L9.1 
14.7 








. s i r  
, 1 7 6  
.500 
1 .480  
.400 





. s e e  
- J . 1  
.9 
16.2 
6 . 0 8  
- e . s  
.e 















2 4 .  r 
96.10 
ii3.r 
4.3 .SO3 107.9 .361 .e21 L 2 0 . 5  4 5 2 . 9  
- . 8  , 8 4 3  8 2 . 0  ,356 1.211 165.1 440.4 
3.96 7.35 2 .16  11.46 2lllP 75.9 6.3 
. 3  1.363 12.5 . 4 4 9  i . i i r  59.6 166.4 
- -  HARS ARRIVAL DATE : 2444170 ( 2 5  O( 
3.9 ,841 81.1 .335 ,762 161.3 462.0 
- 1  1 . S 6 S  74.0 -457 1.124 55.1 169.3 
-4.6 .e64 97.1 .269 1.309 200.4 402.8 
3.71 7 .11  3.54 12.83 2/1/2 82.8 S8.1 
10.0 
.s 




9 8 . 1  
4 . 3 r e  
roe.? 
3 3 1 . 3  
110.0 
w . r o  
7.2 
. 4  
1 . 5  
4.39 
3.4 .e49 87.9 .e90 .166 174.9 446.7 . 5 4 S  , 9 9 0 '  106.8 1.203 1.3 4 . 1  202.6 ~ 3 4 8  
. I  1.369 77.2 .417 1.143 44.1 1 6 7 . 8  .e660 1.620A 98 .5  ,817 1.9 L9.2 113.9 -166 
-3 .5 , 678  95.9 ,273 1.293 196.1 408.2 ,940 1.6170 99.8 1.098 3.1 10.1 S15.0 .Le6 

















. 5 S S  ,9880 106.0 
.6720 1.621A 88.4 
.921 1.8360 100.9 
. 5 5 8  .9970 108.1 
.900 1.6280 102.1 
31.4 ,524 S.691 
32.3 ,s34 i . i r 9  








. A  
4-11880 4-4001.0 ,281 3 
69 
8TOPOVER TIME s 30 D A Y 8  1960 OUTBOUND SWINGBY MI3510N DURATION I 8 4 0  D A Y S  
WAR8 ARRIVAL DATE 5 2 4 4 4 1 7 0  
2 3  OCT 1079 
LAUNCH SUNGBY EPEE01 R A l ~ ~ ~ E C L l ~ ~ V - ~ ~ S ~ ~ ~ ~ C C E N - ~ S W A ~ T H E T l  THE12 PERlH APHEL PSI  2 -V 2 I C OECLP RAP 8PEEC1 
OWNGOY ARRIVE SPEED3 R A 3  OECLS 1 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI  4 V 4 I 4 OECL4 R A 4  8PELO4 
DEPART RETURN EPEE01 R A 1  OECL1 I 1 V 1 PSI  5 ECCEN SWA THE15 THE16 PERlH APHEL PSI  6 V 6 I 0 OECL6 RAE OPELO8 
__ PROP- AERO O V ! , D V A  -C>A -0VO-EVR _-IYPE SUN A. SUN R KAPPA - - - A  E INC _.RAP OtCLP ETA CERIC 
4-3090 4-4010.0 .326 324.3--2.4 4 . 2  .PO1 107.6  ,519 .818 219 .1  4 1 3 . 3  . I 2 4  1 . 1 1 1 0 ~ 1 1 0 ~ 1 * 1 . 2 3 1  - 2 . 1  - 1 . L  216.6 - 4 3 3  
4-4010.0 4-4110 ,433 2 3 1 . 3  . 3  - 1  1.362 12 .1  -441  1.111 59.6 110.0 ,6160 1.618A 9 1 . 9  -199 1.9 L9.0 109.6 .lo1 
4-4200 4-4130 . 1 2 4  123.6 16.2 - . O  .E36 6 4 . 1  ,513 1.212 168.9 439.1  ,184 1 .640  106.1 1.088 1 . 1  15 .6  21.0 - 3 5 6  
13.36 9.13 6 . 6 1  1.03 1.23 2.61 11.34 2/1/2 63.9 6.6 20.1 .320 1.730 2 2 . 1  134.6  -21 .6  96.20 1 . 5 1 1  
-. 
WAR8 ARRIVAL DATE = 2444160 ( 2 NOV 1919)  -- - 
4-3620 4-4010.0 .e63  312.0 10.9 4 . 2  .a38 79.0 ,314 .roo im.1  444 .1  . o i  1.029 ii0.6 i . 1 9 8  2.2 1.1 tie.$ . 4 a e  
4 - 4 c i o  4-4400 19.1  -1.6 -6.0 .ISB(L s9.e .z80 1 . ~ 2 3  2os.r 403.0 . 9 5 s  i . 6 9 4 0  ss.t 1.101 1.6 16.0 3 3 4 . 4  .e34 
4-4010.6 4-4160 ,432  236.6 - .2  - . I  1 .362  1 2 . 6  ,441  1.111 1 9 . 3  113 .3  .6110 1.613A 9 1 . 3  .¶92  2 . 0  29.6 106.6 , 1 7 9  





4-4003. t  
4-4210 
4-4001.6 ,161 319.0 1 . 1  
4-4160 .340 231.0 - .4  
10.60 1.41  4 .45  
4-4003. t  .e01 316.3 -1 .e  
4-4160 .312 231.0 - . 3  
4-4100 .130 00.1 1 4 . 1  
10.91 1.13 4 . 1 1  
4-3010 4-4005.L -236 311.1 - t . 4  
4-4LlO 4-4110 .I22 90.9 18.3 
11.40 1.69  5 . 2 8  
4-4490 . i d 1  11 .9  i 2 . 0  
4 - 4 o o s . t  4-4160 . s i 2  231.2 - . 3  
3 .4  . B O 1  
- . I  1.310 
3.39 6.80  
' 3.1  ,861 
, - .1  1.369 
-1.8 .e16 
3.44  6 . 8 4  
I -2 .3 .a63 
9 1 . 0  .e04 , 1 7 1  193.0 4 1 4 . 3  
11.1 ,414 1.144 43.2 111.1 
2.96 13.16 t / l / 2  61.6  19.8 
98.2  ,294 .re1 000.1 413.9  
11.0 ,416 1 .140  41 .1  111 .4  
93 .1  -308 1.216 161 .1  4 2 3 . 6  
2.16 13.89 L/l /e  68.3 15.9 
94.9 .e94  1 .272  101.9 4 m . r  
.114 .9910 106.2 
.6100 1.618A 06.2 
.891 1.6460 102.3 
3 1 . 4  .52 l  3.696 
.111 1.0100 1 0 6 . 7  
.a640 1.611A 96.1 
,871 1.6310 103.1 
29.3 ,486 3.919 
1.206 . l  . 3  co3.1 
1.096 2.4 9.6 311*6  
1.212 -.I -1.6 201.6 
.606 L.0  30.1 il0.L 
1.093 2.1 10.1 4.6 
. a i l  2.0 SO.L 110.6 
1.e 1~9.3 1 . ~  i 0 4 . e ~  
3 . 0  130.4 -t.8 103.LO 
r.ets -1.2 - 3 . 1  ms.0 
.sos e.0 30.0 1 0 9 . ~  
1.090 1.9 1e.o 11.3 
1.8  i a i . 6  -1.1 101.40 
- 3 4 0  
e 1 0 1  
.1e4 
1.401 . 31L 
* 163 
.coi 




MAR8 A R R I V A L  DATE a 2444190 (12 NOV 1919) - 
4-3630 4-4004.8 . l e?  339.6 6.8 3 . 1  .e46 86.1 . e98  3 6 5  112.1 418.2 . I 3 1  .993 101.1 1.201 1 . 3  4 . 2  21.6.2 ,360 
4-4004.8 4-4190 ,860 230.1 -1.1 - . 3  1.369 16.6 ,421 1.139 46.8 174.9 ,6600 l.6lSA 9 3 . 1  .601 2.1 30.6 101.1 .164 
r-aeeo 4-4410 ,186 02.6 4 .2  - 4 . r  ,681 ioo.1 ,294 i . 3 2 1  ~ 0 6 . 3  409.3  .SSP i.rioo i00.6 1.101 4 . 1  1 4 . 2  3 4 1 . 9  . t s o  






4 - 4 ~ ~ 0  1-4110 
4-3010 4-4000.0  
4-4006.S 4-4190 
4-4L2O 4-41LO 
,203 311 .6  
.3se 236.4 
.142 16.4  
11.16 r . 7 3  
,231 310.1 
. 3 1 e  236.6 
.131 88.0 
11.12 6.01 
. I 1 4  321 .0  
. 1 L 3  1OO.L 
l E . 1 1  6 .13  
.390 a r . 2  
- . 1  
- 1 . 1  
1 4 . 6  
4 . 1 4  




- .9  
1 1 . 6  
5 .69 
6 .23  
3 . 1  .866 91 .6  
- . 3  1.369 Y 1 . 0  
-1.9 ,611 9 5 . 1  
3.43 6.64 2 .99  
.e94 ,719 
I .419 1 .141  
,309 1.265 
1 13.99 2/1/2 
1 9 9 . 1  414 .3  . $ l o  1.0080 106.1  
91.4 18.2 29.1 ,484 3 .934  
4 1 . 4  1 7 4 . 1  ,6040 1 . 6 i 9 ~  9 3 . 0  
1 9 1 . 1  423.7  . a n  i . 6 ~ 0  1 0 3 . 1  
3 . 1  ,614 100.9 .310 ,181 206.6 414.2  ,543 1.0300 101 .5  
- . 3  1.368 11.9 .421 1.136 4 6 . 9  111.1 .6130 1.616A 9 3 . 6  
-1.1 .647 93.1  .319 1.246 1 8 6 . 1  4 2 8 . ¶  ,649  1 .6440 104.9  
3.11 6.91 L . 1 6  14.33  2/1/2 96.1 1 3 . 0  LO.? .436 4 . 3 1 4  
3.9 ,683 105.9 
- . 3  1.366 74 .1  
-1.1 ,639 90.9  
1.62 1.02 2.64  
1 ,530 .lOT 
.434 1.126 
1 ,332 1 . 2 3 0  
14 .14  W l / 2  
212 .1  414 .1  ,134 1.0600 101.6 
1 3 . 1  111.7 ,6380 1.618A 93.3 
1 8 1 . 1  4 3 3 . 3  , 622  1.6390 106.2 
96.9 10.1 2 3 . 6  .360 4 . 8 9 1  
.211 -.I - 1 . 1  CO6.9 
e603 2 . 1  80 .9  101.4 
,096 2.L 1 1 . 0  4 . 3  
1.9 131.6 -1 .2  103.10 
. e l 6  - 1 . t  - 3 . 1  210.1 
.¶BO 2 . 1  8 0 . 1  106.6 
.OS3 2 . 0  1 2 . 4  11.2 
6 . 3  133 .1  -1.0 101.40 
. e24  - 1 . 9  - 1 . 5  c i 4 . 0  
, 194  2 . 1  30 .4  101 .5  
,091 1.9 1 4 . 2  1 0 . 1  
1 1 . 1  131.0 -1l.L 99.20 
,112 330.4 
.344 231 .9  
. I 6 9  66.0 
11.11 6 . 3 1  
0 . 0  
-2 .1  
6 .7  
4 .31  
,119 322. 
,143  L 3 1 .  
. l l l  T I .  
11.44 8.E 
-201 319.0 
.a53 L 3 1 . S  
,116 11.1 
11.43  7.90 
*-aiio 4-4000.8 
4-4ooo.a 4 - m o  
4-4t40  4-4470 
.tot a45.1  .ars e40.0 
m a  00.0 
ia.oo o m  
2.S 
- 2 . 1  
l L . 2  
4 . 4 0  
3.4 - 0 1 1  94.3 ,286 . I 1 2  190.9 4 ¶ 1 . 3  - 5 1 1  ,9920 106.3 1,206 . I  .3 LO6.L , 343  
-.I 1.311 11.6 ,416 1 . 1 4 1  4 3 . 4  171.6 .6690 1.624A 9 1 . 1  ,600 2.3 31.6 101.1 *103 
-?..I e066 99.1 .312 1.294 P01.5 419.2  .E91 1.6970 103.0 1.102 3 . 0  11.0 350.7 *LBO 















4 . n  
-e..i 
70 
8TOPOVER TIME * 30 D A Y 8  1980 OUTBOUND SXINGEV U15514N OURATlON % 640 O A I I  
MARS ARRIVAL OATE 0 t 4 4 4 t 1 0  
L OLC 1979 
PSI L V 2 I L OECLL R A E  8CEEDE 
P31 4 V 4 I 4 OECL4 RA4 SPEED4 
P3S 6 V 6 1 6 OECL6 R A 6  $ P E E 0 6  
E -1-NC -RAP OECLP ETA CERIC 
106.8 i.eoe . ?  e.3 m r . 5  . 3 4 7  
5 .575  0.1 is3.0 9.1  ios.oo 1 . ~ 8 3  
8 9 . 7  . $ o r  e .4  se.1 104.3 
102.6 1.111 4.8 14.0 347.7 , 894  
-.---.__I- 
RA1 DECLl I 1 
R A S  OECLS I 1 
R A I  OECL1 I 1 
AERO OVL O V A  
332.9 3.9 3 .4  
239.6 -3.0 - * a  
66.0 8.1 - 4 . 4  
8.6e 4 . 3 1  8.11 
- --_____ 
- ._ -_ - . 
V 1 PE1 I ECCEN 
V 3 PSI f ECCEN 
V 1 PSI I ECCEN 
.e49 90.1 .e89 
. I 8 0  103.1 -323 
3.99 4.49 13.91 
L"!.LVDtVR_ 










































































I 1.136 ! 1.242 
2/1/n 
.r73 
I . re2  
I .re2 
189.7 451.8 -149  
208.3 419.6 ,886 
43.3 180.4 .6690 
ior.2 20.5 32.1 
.BO10 106.4 1.201 
1.632 8 0 . 1  .597 
1.7330 103.1 1.106 
.$or  3.610 6 . t  
1,0030 106.8 1.209 
1.632 89.6 e196 
i . roso  104.4 i.ioe 
,481 3 .640  3 . 3  
.l 
e.4 




131 .7  
134.6 
-1 .e  
e . 4  
e.3 
136.C 
- 1 . 8  
e.3 















I - 3 . 6  
I -e.e 






I 104 .1  
I 3.6 
' 103.10 





. 1 I O  . so2 
306 
.3?1 
. i  re 
.sic 
. i r r  




i 9 r . r  411.5 , 1 4 1  
41.1 180.6 -6640 
201.0 424.0 .E66 
' 107.4 18.6 30.2 
1 , 0240 10 7 . 5  ' 1. el4 
1.632 89.4 .¶93 
1.6820 101.4 1.098 
.436 4.210 3.9 
1.0510 108.6 1.220 
1.632 89.1  .188 
1.6650 106.5 1.091 














- e . 0  
19.1 
e.5e 
MAR3 ARRIVAL OATE = 244 
3.4 .e48 89.5 . m z  .re4 1 7  
-1.0 i . 3 n  7r.e ,422 1 . i ~ ~  4 
-1.4 ,688 105.1 .a40 1.360 21 






4 - 4 t 5 0  4-4490 
4-3660 4-4oor.o 








4-4014 .1  4-4220 
4-4250 4-4530 












1e .41  6.81 
,197 322.0 
.354 P41.4 
. io9 r r . 8  
1e.eo 8.68 
4.e 








' .4 . 
8.8 . 
1.1 2 
, 3 7 1  
e l  76 
.sen 




- . I  
-3 .1  
1 7 . 3  
1.08 
.262 323.7 
,395 O b 2 . 4  
















- 4 . 9  
4 . 9  





4-3040  4-4008.C 
4-4E6O 4-4460 
4-8310 4 -4007 ,s  
4-4007.8 4-42SO 







.eo2 r 2 . i  
ia,eS io.10 
.irr s20.0 
,149  L45.3 
.e32 74.3 
13.13 9.41 
4 . 9  
-1 .e  
1 1 . 7  
4.38 
,194  323.7 
. 3 5 5  943.4 
lL.83 9.10 
.It2 32e.8 
, 3 1 1  L43.7 
,189 8 4 . 1  
lL.34 0 . 0 3  
* 2 s o  324.7 
.394 L44.3 
13.11 9 .19  
.eo9 r o . 4  
.iro ~ t . 8  
1 . r  
- 4 . 9  
11.e 
4 .81  
- . e  



















. e l 8  
* 369 
7.14 




l 8 . e  ,431. 




4.00 1 4 . ~ 0  












e /1 /2  
. r r o  
19S.4 4 



















1 . m ~  
.4re  
i.oiro 
1 . 8 5 2  
1.612 
1. 74SO 
* 4 3 8  
1.0430 
1.653 
, 387  




3 .ros  r . 0  
i o r . 6  1 . ~ 1 1  
81.6 ,591 
106.L 1.105 
4 . 0 4 5  4 . 5  
108.1 1.217 
85.3 *1#7 
1 o r . i  i.100 
4.126 5.5 
-.I. - 1 . 7  e 1 t . e  
3.3 13.1 e , r  
2.6 3e.r 103.6 
136.1 6 . 0  103 .30  
-1.1 - 3 . 8  C 1 5 . 0  
e . 1  32.2 103.5 
139.4 1.8 lOL.00 
-1 .8  -5.L c10.7 
t . 6  $1.3 103.0  
e . 3  15.1 18.0 
e . r  13.7 i o , #  
i 4 i . e  -3.1 100.00 
. 3 5 J  
.ir7 





. s o 4  
, 1 0 5  
* 34 7 
l.S(I3 
- 4 2 4  
.so1 
1.395 
1 . l e v  
.lor 
e351 
* l e 1  
. 3 4 1  
.eo3 





. la¶  
.L88 . 394 




4 - 5 8 1 0  4 - 4 0 0 9 . 7  




4 - 4 L I O  4-45LO 
4-3890 4 - 4 0 1 ¶ . 0  
4 - 4 0 1 5 . 0  4-4t30 
4 - 4 ~ e o  4-4530 
202.6 456.0 
41 .3  181.8 
P04.8 428.8 
116.8 13.7 i 
208.9 4 
5 1 . 4  1 
199.e 4 
i 1 r . e  






r . 3 2  2 
.e96 328.6 
.424 2 4 3 . 3  
.154 101.3 
13.86 9 .59  
-1.1 
- 3 . 3  
2 0 . 0  
8.34 
1.8 




4-4000.1 4 - 4 2 4 0  
4-4LTO 4-4490 
4-3660 4-4009.1 .lot? 
4-4009.1 4-4140 .316 
4-4t70 4-4100 .23e 
4-3670 4-4010.8 .e19 
13.31 
4-3880 4-4013.1 .e13 
4-4013.1 4-4240 .SO4 
4-4t10 4-41LO .168 
i a . 4 r  
4-4010.3 4-4240 .sri  
4-4110 4-4510 .zoo 
la .  14 
325 .6  
9.81 
324 * L 





















.res ie4.e 410.8 . i i i  .mro  100.9 
t / v e  120.e ir.1 31.9 4 1 3  3.634 
1.161 44.1 188.0 .e660 1.663 84.1 
1.344 211.0 424.6 . O S 0  1.8380 108.1 
. L O 1  
,194 










-.I -1 .1  ei3.r 
3 . 7  13.8 e.e 
3 . 0  33.1 104.6 
I (40.1 6.1 103.40 
. 3  3.1  ,683 99.0 
- 9 . 1  -1 .1  1.375 ro.3 
17.6 -f.l .e32 104.1 
4.98 3.93 7.32 4.41 
-. I  5.6 mi io2.a 
-4 .8  -1.1 1.314 15.1 
19.L -1.4 .E48 lOt.4 
1.53  4.03 1.43 3.911 
-1.1 - 3 . 1  Cl6.3 
t . 9  32.5 104.4 
141.3 8.9 10L.IO 
I c.9 i4.i 10.2 
I -1.6 -5.1 eeo.0 
I e .r  31.0 104.0 
I L.4 11.4 17.0 












U I S 8 I O N  DURATION 8 640 D A Y S  
WARS ARRIVAL DATE 3 E444t50 
I t  J A N  to80  
T l H E  rn 30 DAYS 1980 OUTBOUND SWINGBY 
__-I_ -  - 
6UNCBY SPEED1 C A I  D E C L l  I I V 1 P 9 1  1 ECCEN SWA b i E ~ l - T H E T L P E R I H  APHEL P S I  L V 2 
ARRIVE SPEED3 R A 3  DECLS I 5 V 3 P S I  3 ECCEN SUA T H E T I  W E T 4  P E R l H  APHEL P S I  4 V 4 
RETURN SPEED5 R A I  DECL1 I 1 V 5 P S I  1 ECCEN SHA THETIl THETO P E R I H  APHEL P S I  6 V 6 
PROP AERO DVL O V A  EVA OVD EVR TYPE SUN A SUN R KAPPA - A  E I N C  
4-4011.0 .Ll6 325.7 .9 3.1 .EO1 90 .5  ,308 .773 L00.3 417.0 .155 1.0110 107.6 1.208 
4-it10 .37e t47.6 - 6 . 7  -1.0 i . 3 7 7  76.4 .430 i.im 443.~  190.3 ,6590 1.677 W.L .sea 
4-4110 .mi ~1.6 17 .0  -L.S .E71 m . 3  .sei 1 . 3 ~  ~ 1 3 . 9  4~0.1 .a14 i.630~ 107.4 1.116 
i 3 . w  9.93 4.95 4.05 1.41 5.00 11.44 t i m  m . 6  14.1 8 o . i  ,431 3 . 8 9 7  0.1 
4-4014.i .e40 5 ~ 7 . 0  -.s 3.0 .ma ioi.6 .st4  ai ~o6.0 450.9 .5r6 i.0~40 106.5 1.~14 
4-40~0 .LOT 9 1 . 7  19 .4  -1.1 . o u  105.0 ,370 i . m 4  too.1 433.1 ,004 i.1040 i06.1 i.101 
~ 4 . 0 5  *.eo 1.40 4.11  1 . 5 5  4.44 i u . ~  e m t . a t s . s  11.1 t6.e .sea 4 . ~ 9 7  1.a 
4-4L5O .393 848.4 - 5 . 0  -1.1 1.376 71.L . 445  1.165 10.0 190.1 .E470 1,676 61.6 .190 
- -. . - - - - 
I L DECLL R A C  SPEEDL 
I 4 DECL4 R A 4  SPEED4 
I 6 D E C L I  RAE SPEED6 
RAP -_D_LCLP ETA !ERIC 
-1.1 -3 .5  (17.8 e 3 7 8  
3.1 3L.S 105.6 - 1 9 1  
3.L 14.4 6.s e361 
145.3 6.1 i 0 e . m  i.t41 
-1 .7 - 8 . 1  LCl.8 .so3 
L.6 8L.0 101.1 . l a 5  
L . 6  15.6 17.6 -366 
145.0 1.3 100.60 1.L08 
-- - 
72 
STOPOVER T I M E  X 30 DAYS 
-- ---. 
LAUNCH OUNGBV 6PEED1 
6WNGBV A R R I V E  EPEE03 
OEPART RETURN SPEEDS - PRO!- 
---____ - 
ioao OUTBOUND SUINGBY YIS8ION DURATION x 080 D A I S  
R A l  ..OECLl l~-- _ _  
V 1 PSI l-zCCEN -SUA -THE11 THETPPERIH -APHEL-P3I 2 - i  
R A 3  OECL3 1 3 V 3 PSI 3 ECCEN 3MA THE13 THE14 PERlH APHEL PSI 4 V 4 I 4 DECLl R A 4  SPtEC4 
R A 5  OECL5 1 I V 1 PSI 5 ECCEN SNA THE15 THE16 I a oEcLa tua w c E o a  
RAP -._DECLP ETA CERIC 0 OVL OVA EVA C_D E V R  - I y P E S U N  A-SUN R 
I  MARS A R R I V A L  DATE = 2444110 I24 9791 ---- - -- - 
~ - S B L O  4-3991.4 ,182 332.9 
4-3991.4 4-4110 . 3 4 1  231.0 
4-4140 4-4100 .117 106.6 
13.kO 6.96 
4-3830 4-3991.1 .163 321.3 
4-3995.1 4-4110 e326 236.0 
4-4140 4-4510 .136 116.8 
13.49 7.07 
4-3820 4-3999.1 ,169 335.6 
4-3999.1 4-4120 .311 233.1 
4-4110 4-4100 .110 103.2 




























.i25 i i 4 . r  
ie.6~ 7 . 4 0  
113.84 6.31 
4-3620 4-4000.8 ,196 358.2 
4-4000.8 4-4130 .363 232.2 
11.81 6.99 
4-3030 4-3991.7 .167 326.3 
4-4iao 4-4~00 .io7 99.1 
4-3997.1 4-4130 .334 232.7 
*-4iao 4-4110 .it7 111.7 
4-3640 4-39sr.i .is9 311.1 
4-39er.i 4 - 4 i 3 0  . 3 m  232.9 
11.32 6.78 
4-4160 4-4120 .136 123.3 
11.88 7.15 
5.6 
4 . 2  
14.2 
4 .44  
4.6 
15.0 



















4 . 5 4  
7.3 
2.8 






















































7 8 . 1  



















.e89 .r72 iri.1 455.a 
.*a9 i.eee 35.9 isa.3 
.303 1.251 i3r.e 426.9 
13.97 2/1/2 31.3 12.8 
,214 .I16 182.2 412.9 
,464 1.295 31.5 135.8 
14.68 2lll2 30.7 9.0 
.DO 1.230 114.0 433.a 
.e74 ,180 i 
-464 1.298 
.366 1.223 1 
15.61 2/1/2 
:VAL DATE = 24 
-295 .770 1 
.*si 1.221 
.298 1.238 1 
13.87 2/1/2 
.e77 . 7 r 4  i 
.445 1.237 

























































4 . 1  





















8.2 195.7 a341 
L1.3 133.5 .t60 
L.9 107.10 ,990 
0.3 4.1 . t e a  
L . S  i o3 .a  .se4 
-1.9 iii.10 i.air 
(1.1 igr.9 ,315 
1.0  4.13 .e80 
L1.O 134.1 .PO6 
l0.L 16.0 .369 
____ -
22.5 131.3 .e12 
4.3 104.40 1.104 
4.4 195.4 .330 
22.2 132.2 .249 
6.9 10.6 .311 
.9 108.00 1.124 
2.1 195.4 . 6 t 6  
22.1 132.3 ,249 
-2.L 108.90 1.14L 
10.0 1a.a .35a 
HAM ARRIVAL DATE = 2444130 (13 SEP 19rs i  
3.9 .a48 84.9 ,301 .r69 161.9 451.5 .537 i.ooo 101,s i.204 -1.9 
-1 .3 .a7a 83.9 .296 1.23a ia5.z 42s.; .e72 1.00s 105.4 i.088 1.3 
4.82 0.21 2 . 3 5  13.81 2/1/2 46.9 14.1 32.4 .457 3.509 7.4 m . a  
3.3 .e14 89.8 .279 . r n  179.1 414.3 .ssr ,989 io5.9 i.eoa 1.8 
4.74 8.i3 2.53 14.39 211/2 45.1 i0.5 3s.8 . w o  3.253 4.4 1~4.7 
-8 1.381 76.9 .440 1.188 44.1 149.8 ,6650 1.711A 109.7 -672 1.a 
.8 1.384 78.6 -432 1.199 38 .4  148.8 ,6800 1.7171 109.6 .67B l e ¶  
-1.3 ,672 81.8 .318 1.229 161.5 431.2 ,838 1.621 105.3 1.088 1.3 
3 . 3  .e61 93.4 . e m  .r77 189.1 452.9 ,565 .e910 io5.a 1.209 . r  2 . 1  196.1 .see 
.8 1.384 79.0 ,431 1.201 37.3 148.6 ,6830 1.7i6A 109.6 $679 1.5 23.4 129.8 .e20 
-1.1 ,667 19.2 ,347 1.221 lS8.0 437.5 ,798 1.644 107.5 1.088 1.3 11.6 17.0 -348 
4 . 1 3  6.12 2.86 15.13 Wl/2 45.5 7.2 36.2 .5S8 3.222 3 . 3  lC4.9 - 3 . 3  107.40 1.240 
4-3860 4-3997.9 ,161 312.2 -1.5 1 . 4  .e67 96.6 .282 .?a2 191.4 452.5 .561  1.0030 105.9 1.213 . I  -3 198.2 ,335 
4-4160 4-4630 .164 133.0 14.6 -.8 ,663 76.0 .383 1.213 154.7 444.2 .749 1.876 110.1 1.080 1.4 13.6 23.2 .302 
4-3991.9 4-1130 ,331 232.1 3.2 .8 1.384 1 8 . 5  .433 1.198 38.8 168.9 ,6800 1.716~ io9.a .are 1 .s  23.5 129.5 . e m  
1e.ri 1.97 4.51 4.14 8.13 3.45 ia.09 2/1/2 45 .6  4.4 34.6 .53s 3.364 5 . 1  izs.8 -4 .8  io6.00 i.ea5 




4 - 4 O O O . C  4-4140 











4-aioo 4 - 4 5 ~ 0  
4-3999.4 4-4150 
.la9 320.3 
. s 3 r  e3z.s 
i o . 9 3  6.12 
.la9 316.0 
,113 101.9 




$ 3 5 6  232.3 
,150 132.0 




t3.m 8 . m  
$212 S b 2 . 1  
.380 232.4 
,108 90.1 


















4 . 2 7  
-1.0 
2 . 5  
4.49 
- 2 . 3  












% O s ?  
4.27 
- . 5  
1.9 
13.0 






























1 0 3 . 1  
1.204 




. a s r  
i m o  
1.~16 


















1 L 1  * 1 
i . a  








- . 5  










i . a  
1 . 1  















4 . 3  
L6.5 
10.7 









t 5 . 0  

















i 9 r . a  
1 w . s  
ioa.30 
2 s . a  






























m o . 3  
roa.1 










I. 5 1 1  
,391 
. 4 3 0  
, 3 5 1  
.LOO 






8TOPOVER TIME 30 DAY8 1980 OUTBOUNO SWINGBY MI88lON OURATION * 660 O A Y S  
M A R 8  A R R I V A L  OA1E * L44416O 
13 OCT 1919 -. -- -__._ 
LAUNCH S W N G B Y ~ P E E O I  
OWNGBY AURIVE 8PEE03 
DEPART R E T U R N  8PEEO5 
PROP 
r ~ P E E O L  
4 OPEC04 
R A I  %ECLl--l-l-'-Y 1 % I  1 ~ E C C E N ~ d W A ~ ~ T H E T l  T H E T Z P E R I H  -APHEL.-PSI 2-V L - I L OEC 
RA3 OECL3 I 3 V 3 PSI 3 ECCEN 3MA THETS THE14 PERIH APHEL PSI 4 V 4 t 4 DEE 
R A 5  OECLS I 3 V 5 PSI 5 ECCEN 3MA THE15 THETI PERIH APHEL P3I 6 V 8 I 6 OEC 6 8PEEO6 
M A R S  A R R X V A L  DATE = 2444160 (13 OCT 1979T 
4-3820 4 - 4 0 0 5 . 5  .223 345.3 
4-4005.5 4-4160 ,391 233.2 
4-4190 4 - 4 5 0 0  .113 86.1 





8 .5  
1.1 
15.1 









- 2 . 0  
1.1 
14.0 





3.8 .s43 82.4 .m . T U  163.3 460.5 .si8 1.011 ioe.8 i.eoi r . 0  5.9 m 6 . 0  .so* 
.3 1.367 74.9 .433 1.133 52.2 165.1 .e 
-1.7 .661 89.2  ,296 1.248 178.1 423.8 .9 
3.18 7.i~ 2.41 13.78 2/1/2 13.9 15.4 -10 1 
4-3830 4-4000.9 .114 332.4 
4-4000.9 4-4160 .344 233.0 
4-4190 4-4510 ,111 98.9 
10.39 6.77 
4-3840 4-3999.8 ,169 322.1 
4-3999.8 4-4160 .333 233.0 
4-4190 4-4520  .116 113.2 
10.37 6.18  
3.4 .e51 88.4 .287 .769 176.1 456.1 ,549 .990 108.4 1. 
-3 1.311 7 7 . 5  .418 1.1 43.6 163.1 -6690 1.628A 101.1 
-1.4 .655 81 .1  .3l2 1.2 73.7 429.2 .e49 1.619 104.1 1. 
3.62 7.02 2.43 14.23 2/l  1 1 . 7  12.1 32.0 ,508 3 
3.3 .e57 92.4 .279 .I 86.2 454.3 . 5 5 7  ,9890 1 
.3 1.372 78.1 .*I5 1,152 4 1 . 6  163.4 .6140 1.629A 101.1 a629 1.8 L 1 . 9  118.6 a 1 7 0  
-1.1 .649 84.8 .332 1.222 169.3 4 3 4 . 6  .El6 1.628 108.4 1.088 1.6 13.1 18.0 ,328 
3.59 8.99 2.51 14.77 2/1/2 11.2 9.0 32.8 . 541  3.539 2.8 le6.6 1 . 1  104.60 1.313 
3.4 .863 95.7 .e83 . 7 7 8  194.8 453 .5  . S 5 7  .9980 106.0 1.210 . l  -3 201.3 e330 
-3 1.371 77.9 .416 1.150 42.4 163.5 ,6120 1.629A 101.1 ,628 1.8 27.9 118.4 ,111 
3.60 1.00 2.76 15.46 i?/1/2 11.4 6.3 31.1 .528 3.662 1 . 1  1 L l . L  -1.6 104.80 1.404 
- .a ,643 82.0 .358 1.211 165.1 440.4 . r 7 8  1.644 108.4 1.088 1.6 13.2 2 4 . 1  . .SIC 
4-3850 4-4000.L 



























































1 . 4 r o  
98.8 .294 ,764 202.4 413. i  .553 i.oiso io1.6 i . 2 ~  -.(I -1.0 ~ 0 3 . 1  
.e38 7 0 . 1  ,390 1.201 161.2 446.4 . n e  i.669 iio.8 1.081 1 . 1  i r . e  31.4 
7.04 5.22 26.33 2/1/2 12.0 4.3 29.4 .487 3.94~ 1.1 io8.3 - 5 . 7  103.60 
1.370 7 1 . 1  .420 1.146 4 5 . 0  163.9 ,1650 1.621A 101.0 .626 1.0 28.0  111.1 
.E79 101.8 .311 .793 209.1 453.0 .S46 1.0400 101.5 1.220 - 1 . L  -3.6 L01.0 
1.369 15.9 .421 1.139 48.9 164.6 .6530 1.625A 100.9 a622 1.8 L8.l 116.5 
,632 74 .8  .432 1.191 157.8 453.0 .617 1.705 113.8 1,086 1.8 19.1 38.2 
7.11 3.98 11.47 2/1/2 73.0 4.4 26.5 -433 4.368 10.6 lL9.6 -10.5 101.60 


























, 142  
11.31 

























































3.71 7 .11  
3.4 .a49 
. l  1.369 
-1.4 .651 
3.49 6.89 
81.1 -535 .762 161.3 
74.0 .437 1.124 55.1 
91.1 ,299 1.250 182.6 
2.58 13.82 2/1/2 82.8 
87.9 .290 ,768 114.9 
77 .Z  .417 1 .143  4 4 . 7  
89.1 .313 1.237 177.9 
2.49 14.23 2/1/2 80.3 
92.0 .281 ,772 185.2 
78.0 .413 1.147 42.3 
86.7 .331 1.224 173 .4  
95.4 .e84 ,776 193.9 
1 7 . 8  - 4 1 4  1.146 42.9 
8 4 . 1  .353 1.212 168.9 
2.65 15.34 2/1/2 79.8 
98.5 .e94 . l e 2  201.6 
77.0 .418 1.142 45 .3  
80.9 .382 1.200 164.7 
5 . 0 0  16.12 2 /1 /2  80.4 
101.5 .Si1 .191 208.3 
71.9 .425 1.135 49.1 
1 1 . 2  .419 1.190 160.8 
2.50 14.11 2/1/2 79.1 




1 5 . 7  













1-51 .2  
4.7 


























































1 . 5  
i,eis 





























1 . 1  ioe.so 
10.0 4.6 
L9.L 113.9 











4-41  70 
4-4530 
3.3 .816 
' . l  1.370 
-1 .1 ,645 
3.45 6.85 
3.4 ,862 
. l  1.310 




















15 .6  25 .0  
-.L 104.40 
4-3850 



















. l  1.368 
-.2 ,626 
3 .17  6.98 











.434 4.585 - -- WARS ARRIVAL DATE : 2444180 ( 2 NOV 1979) ._- 
4-3820 4-4010.0 ,263 352.0 
4-4010.8 4-4180 ,432  236.6 
12.25 8 .47  
4-4ei0 4-4500 . i i o  80.i 
10.9 
- . 2  























4 . 1 1  
- 2 . 1  
10 .1  
4.2 




- . l  
-1 - 4  
3.44 
3.3 











- . I  
- .e  
3.51 
3.9 
- . I  .e 
3.6L 









































7 1 . 7  
86 .1  
2.61 
98 .e  











.354 ,760 138.5 464.1 
,447 1 , 1 1 5  59.3 173.3 
.303 1 .256  187.1 423.6 
13.89 2/1/2 91.3 15.9 
,491 
,6170 
. e 7 5  









. I 5 4  


















































































5 .0  

















2 . 0  
2 .1  
133.9 
1.3 



















. I  
1 . 1  
-1 .e  
135.1 
5 . 1  
29.6 
10.5 
14 .0  
4 . 2  
30.1 
12.0  
8 . 5  






1 5 . 9  









e l  - 8  
-13.1 
- 3 . 1  
















































, 1 8 7  
.426 
1,460 
.399 . i 72 
. 4 r r  
1.49c 
i . 3 i r  
.sr2 















1 . I t 1  
i.38r 
.arc  
. ta r  
,417 
%.4EC 
4-3830 4-4003.4 ,182 5 3 7 . 0  
4-4003.4 4-4180 .353 235.0 
4-4210 4-4510 ,122 90.9 
10.49 7.05 
4-3640 4-4001 .6  .110 325.9 
4-4001.6 4-4180 ,318 235 .0  
4-4210 4-4120 ,118 104.3 
10.21 8.83 
4-3850 4-4001.* , 181  519.0 
4-4LIO 4-4510 ,122 119.3 
10.43 1 . 0 4  
4-3860 4-4OOS.L ,205 318.3 
4-4003.1 4-4100  ,352 235.0 
4-4LIO 4-4510 . 1 3 4  134.0 
11.06 7.S2 
4-400i.e 4-4100 .340 es5.o 
4 - w r o  4-4oos.t ,230 3ir.i 
4 - m o s . c  4-4100 .31e z3s.z 
4-3080 4-4oor.e . 2 r r  320.2 
4-4oor.o 4-4180 ,399 ~35.1 
4-4110 4-4550 . 1 3 8  146.1 
12.12 6.61 
4-4LlO 4-4560 .194 136.4 
13.10 10.01 
.e94 .766 173.6 457.4 
-315 1.241 182.3 428.8 
.4in 1.140 4 5 . 0  111.5 
1 4 . 2 1  2 /1 /2  80.3 12.1 
.PBZ . ~ r o  184.1 413 .3  
,414 1.144 42.8 111.1 
,331 1.227 177.5 433.6 
14.72 2/1/L 8 1 . 1  9.8 
* 
a284 -775 193.0 414.3 
, 4 1 4  1.144 43.2 171.1 
15.27 2/1/2 8 1 . 8  7.2 
,418 1.140 4 5 . 5  171.4 
-376 1.201 118.1 441.3 
15.96 i?/l/2 88.3 5.1 
.310 ,789 207.5 453.8 
.425 1.134 49.1 171.9 
.409 1.189 164.1 410.1 
18.85 L/l/Z 89.0 4.3 
.3si i.21a 1 1 2 . 8  430.8 
,294 .mi 200.7 453.9 
.33i ,800 213.8 453.1 
,434 1.126 53.8 112.5 
, 451  1.178 160.4 456.4 
18.02 L/l/P 90.1 5.5 
























































,187 339.8 8.6 
~ 3 6 0  L36.5 -1.1 
-131 88.0 16.6 
10.15 1.89 4.51 
:l?l 328.1 5.L 
,341 238.3 -1.2 
~ 1 2 3  100.2 17.8  
10.32 8.93 4.e9 
,180 320.6 1.8 
,341 L36.S -1.2 
.ice 114.8 11.8 
10.4~ 1.03 4.41  
.are 236.4 -1.1 
10.9~ 7.49 4.14 
.e35 sie.1 -reo  
.37e ~ ~ 6 . 6  -1.0 
. i d 8  144.a 13.8 
.LO3 317.6 -.7 
a130 13O.t 16.3 













88.7 ,298 .I65 172.1 458.L 
76 .6  .421 1.139 48.8 174.9 
Z.78 14.33 L / l / t  95.7 13.0 
91.L .LO4 .Ten 10L.9 455.9 * 
11 .7  .411 i . 1 4 5  43.L 114.5 , 
90.9 -339 1.230 181.7 433.3 
93.1 .st9 1.~48 186.1  428.8 
t . 0 4  14.74 w i / e  91.0 10.1 i 
94.7 .La5 ,713 191.9 4 ~ 4 . 8  .
c.ee ~ 5 . ~ 3  L/IIL 95.0 1 . 5  i 
1 71.0 ,419 i . ~  45.4 i74.7 .
77.7 .415 1.144 43.3 174.5 
88.3 .350 l.Ll5 176.8 438.3 
, 97.8 .e94 ,779 199.7 454,s * 
I 85.3 .ST#! 1.LOL 17L.0 443.5 
L.78 18.05 L / l / L  95.4 1.4 i
100.9 -510 ,TO7 LO6.S 454.C . 
I 75.0 .4L5 1.138 48.0 175.1 , 
I 81.0 .401 1,109 lS7.5 440 0 
8.1% i 8 . a  L ~ L  8e.i  4:4 i
101.1 1.LOl 1.3 4 . P  LO6.L 
104.0 1.093 L.0 1 L . 4  11.L 
93.1 .eo; c.i 30.8 107.1 


























3 . T  .e74 
- .a 1.WI 
3.51 S.01 










30.1  101.s 
74 
8ioPovEn TrnE = 30 0 ~ ~ 6  1960 OUTBOUND 3WlNGBV 
LAUNCH 8WNGBYTPEEOl R A l  OECLl I 1 V 1 P31 I ECCEN SUA THE11 THE12 PERIH APHEL PSI 2 V 2 1 2 
8UNGBY ARRIVE EPEE03 RA3 OECL3 I 3 V 3 P31 3 ECCEN SUA THE13 THE14 PERIH APHEL P3 
DEPART RETURN 6PEEO5 R A 5  OECL5 I 5 V 5 P3 l  5 ECCEN SUA THE15 THE16 PERIH APHEL PS 
4-8010 4-4001.6 -214 321.0 -2 .4  3.9 ,683 103.9 .330 .191 212.1 454.1 .534 1.0600 10 
4-4220 4-4560 . l r l  155.1 11.0 .2  .609 11.9 .436 1.111 163.4 454.9 .662 1,692 11 
13.26 9 .63  5 . 6 9  3.62 1.02 3.15 11.65 2/1/2 96.9 5.1 23.6 ,360 4 .  
- -. , 
--- . -_ PROP AERO--OVL --OVA - - E V A  --OVO -._EVR _ _  TYPE 3UN A 3UN R _IAPPA-__ - A  
*-4ooe.o 1-4190 . S Q ~  231.2 -.Q -.s 1.366 74 .5  .434 i . im  53 .5  i r5 . r  . 6 ~ o  1 , 6 1 6 ~  9 
- - -- - .- M A R 6  ARRIVAL DATE : 2444200 (22 NOV 19191 - - -- - - - . ___ . 
4-3130 4-4006.5 ,194 3 4 2 . 5  9 .6  3.6 ,644 8S.9 .SO4 .163 110.4 459 .1  . 5 3 1  ,995 101.5 1.200 1.3 4 
4-4001.9 4-4200 .381 2 3 R . l  -1 .6  -.I 1.369 16.2 .424 1.140 41.9 116.0 .6560 1.624A 91.5 ,596 2.2 31 
4-4230 4-4510 .142 8!1.9 16.9 -1.6 .a41 91.3 ,325 1.254 191.2 428.4 ,841  l . 6 6 l D  105.1 1.095 2 .1  12 
4-3040 4-4004.0 -172 330.4 6 .0  3.4 ,051 90 .1  .266 .161 181.1 456.S ,541 ,9870 106.4 1.203 - 1  2.3 201.8 - 3 4 4  
4-4004.0 4-4200 -344 231.9 - 2 . 1  - . 3  1.311 11.6 ,411  1 .146  43.6 111.6 .6690 1.624A 9 1 . 1  -600  2 . 3  31.6 1 0 5 . 1  * I 6 3  
4-4230 4-4520 .131 96 .6  16.2 -1.P ,638 93.0 ,335 1.236 186.0 433.1 .82 l  1.6500 106.3 1.093 La0 14.6 1 6 * 2  *329  
10.14 1.10 4 . 3 1  3.44 6.64 2.19 14.79 Z / l / 2  101.5 10 .3  32.3 .509 3.591 1.9 131.6 1.9 103.30 1.31C 
4-4003.9 4-4200 ,343 237.9 - 2 . 1  -.(I 1 .371  11.6 .416 1.141 43.4 171.6 .669D 1.624A 91.1 .600 t . 3  31.6 101.1 -163  
4-4230 4-4530 -126 tlO.5 16.5 -.E .629 90.5 .350 1.219 180.9 431.9 .192 1.6460 107.1  1.090 1.9 16.5 2 s . 5  e 3 5 1  
10.52 7.09 4 .40  3.43 6.63 2.69 15.23 W l / Z  101.5 1.6 31.6 . s i2  3.6Y6 4 . 5  132.1 4.4 103.80 1.361 
i i . i 3  r .60 4.60 3.55 6.93 3.00 14.42 e i i i z  102.2 13.2 30.4 ,446 s . a i o  1 1 . 5  1 ~ 3 . 0  t i  
*-3e50 4-4003.9 . i r 9  322.4 2 .5  3.4 ,651  94.3 . e m  . t r e  190.9 455 .3  , 5 5 1  . w e 0  100.3 1 . ~ 0 1  . i  .s ~OB.L ,345 
4-3060 4-4005.0 ,201 ~ i 9 . 0  -.e 3.5 .E64 91.5 .e94 .r71 198.8 414.0 .548 i . 0 0 6 0  106 .1  1.210 -.I - 1 . 1  2 m . e  .353 
4-4005.0 1-4200 .353 e s r . 9  -9 .0  -.I 1.310 11.0 ,420 1.144 45.3 111.1 .6640 1.6241. 9 1 . 6  $599  e.3 31.5 105.3 ,119 
4-4230 4-4540 .128 126.0 11.4 -.I .620 81.6 .369 1.203 17S.9 442.9 .159 1.646 109.3 1.066 1.6 16.5 32.8 *311 
10.90 1.43 4.11 3 .41  6.87 2.13 15.16 2 / l /2  101.8 6 . 1  29.8 ,483 3.893 2.0 133.1 - 3  103.10 1 . 3 9 1  
4-3010 4-4006,P -232  319.1 -1 .6  3.6 ,812 100.5 .309 .784 205.1 454.6 .542 1.0210 101.5 1,215 -1.2 -3.1 C l ~ . L  *311. 
4-4006.9 4-4200 -371 238.2 -1.6 - . 5  1.369 16.0 ,426 1.139 48.1 118.1 ,6540 1.624A 91.4 ~ 5 9 5  2.2 31.2 104.1 -160  
4-4230 4-4550 ,140 141.1 14.6 - .e . 6 l Z  84.3 .39$ 1.169 171.1 446.1 ,120 1.658 111.3 1.086 1.6 20.4 40.3 ,409 
11.69 6.14 5.16 3 .55  8.95 2.96 16.41 i!/l/z 102.3 4.5 27.0 .436 * .e16 4 .9  134.3 - 4 . 0  101.50 1.499 
4-3660 4-4009.4 .e10 321.6 - e . i  3.0 .mi 103.5 . 3 m  ,194 e i i . 6  454.5 . 5 3 ~  1 . 0 5 6 ~  i o 8 . 0  1.e22 -1 .9  -5 .4  ~ 1 t l . i  . 3 9 1  
4-4009.4 4-4200 -397  238.6 - 1 . 6  -.I 1,361  74.6 .435 1.131 53.1 118.5 .6390 1.624A 91 .1  .591 L.2 30.6 103.0 
4-4230 4-4560 . I 6 4  1 5 4 . 1  11.6 .2 .EO5 60.4 ,421 1.116 1 6 6 . 1  4 5 3 . 1  .E14 1.619 1 1 3 . 1  1.084 1 .9  22.2 47.6 ,449 
12.94 9 . 2 8  5.62 3 .66  1 .06  3 .46  17.31 2/1/2 103 .1  4 . 0  24 .0  .382 4.619 1 0 . 0  136.4 - 9 . 3  99*30 1.458 -- ___ --_ MAR3 ARRIVAL.OAlE = 2444210 ( 2 DLC 19191 
4-3830 4-4000.3 .eo2 3 4 5 . 1  10.5 3.1 ,842 8 4 . 9  .311 ,161 ie8.1 46~1.2 ,524 ,996 101.9 i .199 1.4 4 . 1  2 1 0 . 1  .370 
4-4006.3 4-4210 .316 240.0 -2 .5  - . I  1.310 75.8 ,429 1.142 49.2 180.9 .652D 1.632 69.3 e 5 9 2  2 .3  31.5 103.4 ~ 1 1 3  
4-4240 4-4510 ,155 84.6 l l . 1  -1 .6  .648 97.5 ,332 1,263 195 .1  426.5 .E44 1.6820 105.4 1.090 e . 3  13.1 10.9 a316 
11.64 8.00 4.13 3.64 1.04 3 . 2 1  14.54 2 / 1 / 2  108.0 13.3 30.1 ,425 3.854 12.D 155.2 12.9 9 9 . 1 D  1.212 
4-4005.3 4-4ZlO .341  239.6 -3.0 -.a 1.372 11.4 .419 1.150 43.9 180.4 .6610 1 .632  8 9 . 1  .591 L.4 32.1 104.3 - 1 8 1  
4-4240 4-4520 .142 94.3 16 .6  -1 .2  .E38 95.2 ,340 1.242 190.3 433.0 .E20 1.605D 106.5 1.095 2 . 1  1 4 . 1  10.2 ,333 
10 .65  7.33 4 . 3 3  3.51 6.92 3.00 24 .81  2 / 1 / 2  107.3 10.5 3 2 . 1  .496 3 . 5 1 3  9.5 133.6 9 .5  103.00 1.203 
4-4QO5.O 4-4210 .344 239.5 - 3 . 0  -.E 1.372 71.6 .416 1.150 43 .3  180.4 ,6690 1.632 8 9 . 1  ,591  2.4 92.1 104.4 ,118 
4-4240 4-4530 ,133 106.1 19 .1  -.E .E28 9 2 . 1  .352 1.224 185.1 431.6 ,192 1.6150 107.1 1.092 1.9 16 .1  2 5 . 5  , 3 5 3  
10.11 1.20 4 . 3 9  3.50 6.90 2 .61  15.26 2 / 1 / 2  107 .2  6 . 0  32.1 ,101 3 . 6 1 8  6.2 1 3 3 . 1  6.1 103.70 1.328 
4-3860 4-4006.0 ,199 520.4 .4  3.5 ,662 91.1 ,295 , 1 1 5  197 .1  455.3 , 5 4 1  1.0030 106.8 1.209 -.I -1.1 209.4 .354 
4-4006.0 4-4210 .354 239.8 -2 .9  - . 6  1,371 71 .1  .421 1.148 45 .1  160.6 .6640 1.632 89.6 .596 2.4 31.9 104 .1  e168 
4-4240 4-4540 -130 121.5 18.4 - . 5  .619 89 .9  .369 1.206 119.9 442.4 .161 1 .651  109 .2  1.069 1 .6  1 8 . 1  33.0  - 3 1 1  
10.91 7.43 4 . 6 1  3.54 6.94 2.16 1 5 . 1 5  2/1/2 101.4 6.0 30.2 .481 3.640 3 . 3  134 .6  2.2 103.10 1.360 
4-3810 4-4001.0 .e29 320.2 -1.2 3 . 6  ,670 100.2 .309 .?E2 204.7 455.0 .541 1.0240 101.5 1.214 - 1 . 2  -3.6 212.4 ~ 3 1 1  
4-4007.6 4-4210 .371 239.9 - 2 . 6  - . I  1.370 16 .1  . 421  1.143 48 .3  180.8 .6550 1.632 69 .4  . I 9 3  2.4 31.6 103.5 * 1 1 2  
4-4240 4-4550 .136 131 .3  16 .0  - .E  ,610 86.1 .391 1.191 114.6 441.3 .726 1 ,656  111.0 1 .066  1 .0  20.6 4 0 . 6  ,404 
11.63 6.01 5.13 3.62 1.02 2.88 16.36 2/1/2 101.8 4.6 21 .5  ,436 4.210 5 .9  136 .0  -2 .2  101.00 1 . 4 0 0  
4-3640 *-4009.s ,174 332.9 6 . 9  3.4 ,849 90.1 .zeo .165 180.3 451 .1  ,544 .gero 1 0 6 . 6  i.eae .I 2.3 201 .5  . 3 4 1  







i 2 . m  e .90  
- 1 . 6  
-2.3 
1 2 . 6  
5.75 
11.5 
- 3 . 2  
11.3 
4 . 9 0  
1.9 
-3 .9  
16,O 
4 . 3 1  
4 .0  
- 4 . 1  
1 9 . 6  
4 . 3 6  
1.1 
-3.9 
19 .2  
4.64 
-.I 
- 3 . 5  
1 1 . 2  
5 .06  
- 1 . 5  
- 3 . 0  
13 .6  
5.66 
-- 




- 5 . 3  216.2 .396 
31.1 102 .6  ,111 
-1 .3 9 9 . 5 0  1.431 
ee.4 40.3 , 4 9 9  
,819 103.2 .328 .192 210.9 4 5 5 . 0  ,532 1.0510 108.6 1.220 -1 .6  
,366 1 4 . 1  .436 1.136 52.6 181.2 ,6410 1.632 69.1 .S86 2.3 
.EO1 63.0 ,419 1.176 110.1 452.6 ,683 1.669 113.1 1.004 1.9 
1.15 3.24 11.14 2/1/2 108.4 4 . 1  24 .4  ,384 4 .131  0 . 3  131.9 
MAR3 ARRIVAL OAT€ = 2444220 (12 OEC 19191 -- 
,840 8 3 . 1  ,320 .759 166.3 ~ i . 5  . s i 6  i . 0 0 2  108.5 1.198 1 . 4  
,311 15.2 .435 1.144 50.6 183.1 ,6460 1.642 6 1 . 2  -569 2.4 
.E51 99.6 .341 1 . 2 1 5  200.2 428.6 ,640 1.1090 105.6 1.101 I!-5 
1.18 3.61 14.70 2/1/2 113.0 13.5 29.6 .398 3 . 9 2 0  14.3 1 5 1 . 1  
I---- 
4 . 1  e i 3 . 5  ,310 
3 1 . 5  lOL.1 -119  
13.4 10.1 ,325 
1 4 . 5  96.10 1 .183  
- 
4-3810 4-4010.5 





l t . 2 9  8.50  
3.1 





- 1 . 3  
3.4 
- 1 . 1  - .9 
3.60 
3.5 













4-4250 4 - 4 5 2 0  
,116 311.1 
. 3 5 2  241.4 
,155 92.5 
11.25 1.83 
.e48 89.5 ,292 .164 116.8 451.8 ,541 ,981  106.6 1.201 .I 2.3 209.3 a 3 5 2  
.313 11.2 .422 1.153 44.3 183 .1  .6660 1.641 81.7 $ 5 9 5  2 . 6  32.4 103.1 .112 
.E39 91 .6  .341 1.251 194.7 433.0 e611 1.6850 106.6 1.097 0 . 2  15.0 18.1 -339 
1 .02  3 .26  14.99 2/1/2 112.3 10 .1  3 2 . 1  .466 5 . 5 5 5  11.1 135.5 11.1 102.10 1.245 
4-3650 4-4006.1 
4-4008.1 4-4220 





- 1 9 1  322.0 
e 3 5 4  241.4 
a135 111.4 
11.13 7 . 5 0  









, 3 1 3  








I 95 .1  
3.00 







2 . 6 1  
.E88 .766 168.1 456.4 
. 4 2 l  1.155 43.3 163.1 
-358 1.230 189.3 431.4 
1 5 . 3 3  2/1/2 112.1 8 .2  
.e95 ,113 198.6 415.6 
.423 1.153 44.6 163.2 
.310 1.211 183.9 442.0 
15 .16  2 /1 /2  112.3 6 .2  
,306 . I 6 0  203 .1  455.5 
.429 1.146 41.6 163.4 
,369 1.193 176 .7  446.1 
16.29 2 / 1 / 2  112.1 4.6 
, 5 4 1  .9890 106.5 1.204 .1 
,6690 1 .841  61.6 ,596 2 . 6  
.?Be 1.6680 101.9 1.094 2 . 0  
32 .5  .SO1 3.173 6 . 1  115.5 
. 5 4 5  1.0010 106.6 1 . 2 0 1  - . 5  
.5650 1.641 81.1 .594 2.8 
. i 6 3  1.6560 109.2 1.090 1.9 
3 0 . 1  .419 3.116 5.0 136.3 
.s39 1.0200 101.5 1.212 -1 .2  
.SI60 1.641 81.4 .592 2 . 5  
,129 1 . 6 5 1  110.8 1 .061  1.8 
26.0 .436 4 . 1 3 1  3 .6  1 3 7 . 7  
. 3  eo9.1 ,348  
32.0 103.8 . 1 7 1  
1.8 103.10 1.L90 
16.9 e 5 . 1  .350 
4-3860 4 -4001 .0  
4-4001.0 4-4220 
4-4290 4 - 4 5 4 0  
- 1 . 1  110 .6  ,511 
SL.4 103.6 - 1 1 2  
16 .6  S3.C a316 
4 .1  103.20 1 .330  
4-3610 4-4006.6 
4-4006.0 4-4220 
4-4250 4 -4550  
-3 .6  2 1 3 . 1  -311  
20.8 40 .9  -401  
- . e  101.80 1 .361  
- 5 . 3  (11.4 .393 
31.4 102.6 - 1 8 1  
31.9 103.2 . i r e  
22.5 40.1 .43e 
-5 .2  s 9 . r ~  i . 3 9 9  
-262 323.1  
,391 242.4 
. I 4 7  146.3 
12.60 8 .16  
.E16 102.6 .321 .769 209.9 4 5 S . 4  ,531 1,0410 106.6 1.219 -1 .8  
.310 14.6 ,438 1.142 52.0 163.1 .E420 1.642 61.1 . I 81  L . 1  
e 5 9 9  65.6 .413 1.111 113.1 451.6 ,691 1.663 112 .1  1.064 1.9 
1.22 3 .10  16.96 P/l/ i? 113.1 4.6 24.9 ,385 4.632 6 . 1  139.5 
4-3690 4-4014.1 .SO3 321.6 
4-4014.1 4-4220 -425 243.4 
4-4250 4-4510 ,111 161.5 
14.09 10.05 
-1.4 





















. 1 8 1  
.411 
1 . 4 2 9  
105.9 ,350 .EO1 215.5 458.1 .520 1.0820 
11.L -449 1,133 51 .0  184.1 .624D 1.642 
61.4 .446 1.163.169.0 451.2 ,644 1 .681  
3.62 11.66 Z / l / L  113 .1  5.9 2 l . t  . 331  
I6 ARRIVAL DATE I 2444230 (22 OCC 19191 - 
11.3 .444 1.145 S3.3 186.2 .63lD 1.653 
6 z . i  3 3 4  ,?so 1 0 3 , ~  ~ 3 . e  ,503 1.009 
to2.e .352 i . z e 9  204.6 420.0 m e  i . r i s o  
4.00 14.90 w i / t  i i r . 4  13 .1  ee.1 .314 
100.0 .359 i . tw i s 9 . t  433.0 ,014 i . 7 i i o  
a.59 15.14 wilt  116.6 10.6 3e.o 4 1 3  
9e.o ,2911 ,766 m1.e 411.0 ,544 .BOBO 
06.0 .OD6 ,762 111.3 456.6 ,111 .961 
71.1 ,426 1.158 44.1 185 .1  ,6650 1.632 
11.5 ,423 1.160 43-t 163,6 .E690 1.651 
01.3 .a62 1.t38 193.3 411.3 ,790 1.8660 
109.6 
6 8 . 6  
115.1 
5.301 
4-3630 4-401S.8 ,231 353.5 
4-4260 4-4510 . l e 9  64 .1  
18.15 9.11 
4A3640 4-4006,@ ,160 816.1 
4-42IO 4-4BLO .170 9 1 . 6  
11.74 6.00 
4-4oia.8 4 - 4 m o  .406 e44.1 










-4 .0  
19 .1  
4 . 4 1  
4.9 




















,568 L . 5  
15.6 840.0 
,594 t . 0  
1.105 e.? 
i .eoo .7 
1.100 e.3 
1e.o 181.3 
i . e o a  . i  
.59s e.4 
1 . 0 0 ~  1.1 
10.0 131.4 
4 . 0  
31 . 3  
1 3 . 1  
10 .6  
e.3 
3L.7 
1 5 . t  
lt.l 
. 3  
33.0 
11 .0  
0 . 1  
2 l S . S  
103.8 
18.0 
i O t . 3 0  
104.0 
103.60 













3 . 5 ~ 1  












- 1 . 1  
3L .1  
1 9 . 0  
6.0 
e i t . 2  
io3 . IO 103.6 83.8 
75  
BTOPOVER TIME 30 O A Y 8  1980 OUTBOUND SWINGBY MISSION DURATION : 680  D A Y S  
M A R 3  A R R I V A L  OATE : C444910 
99 DEC ID79 R A l - D E c L I I ~ ~ -  
v i PSI ~ ? C C E N  
R A 3  OECL3 I 3 V 3 PSI 3 ECCEN 
R A 5  OECLS I 5 V 5 PSI 5 ECCEN 
AERODVL OVA EVA DVO-EVR 














4 7 . 3  






4 5 6 . 0  
185.8 
446.3  
4 . 9  
PERIH 
PERIH 




2 8 . 6  
PSI  2 
P S I  4 
PSI 6 
E 
1 0 7 . 6  
8 5 . 8  
110.1 
4.045 
-- -_ - 
L*UNCH 3UNGBI BPEEOI 
6UNCBV ARRIVE lPEEO3 
DEPART RETURN )PEE05 
PROP 
4-3670 4-4009.7 ,222  
4-4009 .7  4-4230 . 3 7 1  
4-4260 4-4550 ,138 











V 2 I 2 OECL2 RAP 8PEEDe 
V 4 I 4 OECL4 R A 4  3PEED4 
V 6 I 6 OECL6 R A 6  3PEEDI 
- INC RAP OECLP ETA PERIC 
322.8 - . e  3 . 5 -  ,865 99.4  .308 
243.7  - 4 . 4  - 1 . 2  1.373 76.2  .431 
128.7  18 .4  -.L .608 9 1 . 6  .388 
1 .95  5.03  3.81 7.21 2 . 9 2  18.27 
- 
1 .211  - 1 . 1  - 3 . 6  2 1 5 . 0  . S I 1  
.591 2 . 7  3 2 . 2  103.5 . l a 0  
1.088 1 . 9  2 0 . 9  4 1 . 1  . d o 0  
4 . 5  139.4 1.8 102.00 1 . 3 9 9  
4-3860 4 -4012 .1  .e58 324.7  -1.1 3 . 7  .E74 102.4  ,326 ,786 208 .9  4 5 5 . 9  . 530  1.0430 108.5 1.217 - 1 . 8  - 5 . 2  218 .7  ,394  
4 - 4 0 1 L . l  4-4230 ,394 2 4 4 . 3  -3.9 - 1 . 2  1.372 74.9 .439 1.148 51.4  188.1 .6440 1 .653  81 .3  - 5 8 7  2 . 6  31.6 103.0 a 1 8 5  
4-4260 4-4560 .144 1 4 4 . 5  1 5 . 2  . 2  . S O 7  8 8 . 2  .409 1.179 1 7 7 . 3  4 5 1 . 1  ,898 1.661 112.4  1.084 1 . 9  2 2 . 7  49.1 , 4 1 7  
12 .56  8.64 5.81 3 . 9 2  7 .32  3.03 16.87 2/1/2 117.2 4 . 6  25 .5  ,387 4 . 5 2 8  1.6 141.2 - 3 . 1  100.00 1 . 3 6 3  
4-3890 4 -4015 .0  .e98 328.6  -1.1 3.8 .E84 1 0 5 . 5  ,349 .798 214.5 4 5 f . 9  .S20 1.0760 1 0 9 . 8  1 .225  - 2 . 4  - 6 . 7  223 .1  , 4 1 4  
4-4015.0 4-4230 .424 245 .3  - 3 . 3  -1.1 1.370 7 3 . 3  .4$1  1.140 5 6 . 2  186.4 .E270 1.8W 8 4 . 8  .582 2.5 3 0 . 9  102.5 . l e 2  
4-4260 4-4370 .162 158.9 11.0 .I .588 8 4 . 1  -438  1.163 172.4  456 .2  ,654 1.672 1 1 4 . 5  1.081 1.9 C 4 . 2  5 7 . 1  - 4 6 1  
13.81 9.14 6.34 4.07 T . 4 1  3.40 l T . 6 5  2/1/2 1 1 7 . 7  5.6 22.3 ,335 5 .167  10.0 1 4 3 . 5  - 8 . 6  07 .60  1.395 
WAR3 ARRIVAL DATE = 2444240 1 1 JAN 19801 -- - 
4-3640 4-4009-8 ,184 341.9 9.9 3.5 .E44 88.1 ,300 . T I 0  175.5 459.5 .532 ,980 107 .3  1.198 e 7  2 .2  213.4 ~ 3 8 2  
4-4009.8 4-4240 ,362  245 .5  -5 .8  -1.6 1.378 78.8 .430 1.163 4 5 . 2  188.1 ,6630 1.864 84 .0  ,593  L.9 32.9  1 0 4 . 5  e 1 8 4  
4-4270 4-4520 a188 91.3 l 9 . L  -1 .4  .648 102.4 .368 1 .276  203.6 433.0  ,810 1.7430 1 0 7 . 3  1.104 2 . 4  1 5 . 4  11 .9  * 3 5 6  
12.33 6 .45  4 . 4 7  3.69 7 .28  3 . 9 8  11.33 2 /1 /2  120 .3  10 .0  33.0 ,458 3 . 5 1 8  14.5 139.9 14.3 101.90 1 .152  
4-3650 4-4006.1 , 1 7 7  331.3  5 . 8  3.4 ,850 92.4  ,292  .764 185.8 4 5 7 . 6  . 5 4 1  . B E 7 0  108.1  1.201 . l  . 3  212.4 .351 
4-4008.1 4-4240 .351  245.3  -6.3 - 1 . 7  1 .3T6  7 7 . 5  .426 1.168 43.1  1 8 7 . 9  ,6690 1.683 8 4 . 2  .595 3.0 3 3 . 3  1 0 4 . 1  .I81 
4-4170 4-4130 .169 99.9 00.3 -,9 ,634 90.9 .370 1.949 197.9 431.2 , 7 8 7  1.7100 108.4 1.009 2.1 1 7 . 1  2 5 . 6  a 3 6 6  




.192 325 .6  2 .5  
,356 245.4  - 6 . 1  
. 1 5 4  111.0 2 0 . 4  
1.68 7 .82  4.511 
. E l 9  324 .2  . 3  
. S I 1  2 4 5 . 1  - 5 . 5  
- 1 4 5  124.7  19 .3  




I 3.86 7.26  
1 3.5 ,863  
- 1 . 5  1 . 3 7 5  
I - . e  .609 
I 3.93  7 .32  
9 5 . 8  
77 .2  
9 7 . 2  
3.24 
99 .0  
76 .3  
9 4 . 2  
3 .05  
102 .0  
7 5 . 1  
9 0 . 0  




15.89 Z / l / Z  








. I 3 7  1.0140 
.6580 1.664 
2 9 . 3  .73  
1.6700 ,436 
106. 9 








8 3 . 5  





9.0 140.1  
1 . 2 0 9  -1.1 
.SO2 L.9 
1.090 1 . 9  
6.1. 141.3 
- 1 . 7  213.7 
33.1 104.6 
19.1 33 .4  
-3 .5  L16 .3  
32.5 104.4 
Ll.0 41 .3  
8.1 103.40 
3.9 102.20 
1 194.2  456.8 
4 4 . 1  180.0 
192.2  441 .3  
1 1 2 o . e  6 . 4  
201 .5  458 .1  
46.8 188.1 
! 186.6 4 4 5 . 9  






4-42 IO 4-4560 
.PIS 325.0 -.I 
,394 2 4 6 . 3  -4 .0 
,144 140.3  18.5 
L.60 8 . 5 7  3.53 
.E93 329.1  
,422  247 .3  
. 1 5 5  1 5 5 . 6  
13.69 9 .51  
.325 ,763 207.9 416.4 ,529  1.0380 
e441 1 . 1 5 5  5 0 . 7  188.4 .645D 1.865 
~ 4 0 8  1.182 181.1 4 5 0 . 5  .700 1.6630 
$6.81 2/1/2 120 .8  4 . 5  2 6 . 2  .388 
3 .1  ,881 105.1 ,347 ,795 213.5  456 .3  . I19 1 .0710  109 .7  1 .223  - 2 . 4  -8 .6  224.4 
- 1 . 3  1 .372  7 3 . 5  .452 1 .148  5 5 . 4  188.6 ,6290 1.667 83.0 .583 2 . 6  3 1 . 0  103.6 
.I ,586 86.9 ,432 1.164 1 7 5 . 9  455 .3  $662 1.666 114 .1  1.081 1 . 9  2 4 . 3  5 7 . 5  
4.18  7.58 3.26 17.48 2 /1 /2  121.1 5 . 4  2 2 . 9  .337 5 . 0 2 7  8 . 3  1 4 5 . 3  - 6 . 3  96.00 
1.215 -1.8 - 5 . 2  E20.0 
,588 2 . 7  31.8 104.0, 
1.085 1.8 ee.7 4 9 . 4  
5 . 2  143 .1  -.e t 0 0 . 3 0  
4-3890 4-4015.0 
4-4015.9 4-4240 
4 - 4 2 I O  4-45?0 
-.e 
- 4 . 1  
1 2 . 4  




1 . 3 5 7  







4-seoo 4 - ~ ~ i o . a  
4-4010.3 4-4250 
4-4260 4-4540 
4-3870 4-4011.8  
4-4011.8 4-4250 




4-3690 4-4016 .B  
4-4016.0 4-42YO 
4-4260 4 - 4 5 1 0  
11.0 
- 6 . 7  
19.4 
4 . 5 5  
3 . 5  ,842  8 7 . 2  .306 .758 173.6 460.4  .526 ,989 1 0 7 . 7  1.197 - 7  2 . 2  2 1 5 . 6  
-1.9 1 .377  76 .1  .431 1.168 4 5 . 9  1 9 0 . 3  .6600 1 . 6 7 7  8 2 . 2  .193  3 .1  3 2 . 9  105.8 
- 1 . 5  , 6 5 5  105.0 .378 1.294 208.1 433 .1  .E04 1.7840 108.1 1.109 8.8 15.6  17.8 
4.04 7 . 4 4  4 . 4 4  11.58 2/1/2 123.6 11.1 33.1  .440 3.509 16 .1  142.4 1 5 . 9  101.50 
3.4  ,848 91.8 a294 ,762  184.4 458.3 ,538 .9860 106.9 1.200 . I  - 3  214 .1  
- 2 . 0  1.378 77.4 ,430 1.172 43 .0  190.2  ,6690 1.676 8 2 . 5  .196 3 . 3  3 3 . 6  106 .1  
- 1 . 0  ,640 1 0 2 . 5  .379 1 .262  2 0 2 . 2  4 3 7 . 2  .783 1 . 7 4 1 0  108.8 1.103 2 . 1  17.L 1 5 . 6  
3 .07  1 . 3 7  3.94  1 5 . 7 7  2 /1 /2  123 .4  8 . 8  3 4 . 1  .479 3.409 1 4 . 1  141.6 13.5 103.50 
.190 345 .4  
e370 247.7  
.eo7 91.7  
13.02 6.98 
,370  
. l o o  
.a68 
1.104 
.178 533.9 6 . 8  
. a 5 4  2 4 7 . 4  - 7 . 6  
.le6 9 9 . 2  20.5 
12.30 8 . 3 3  4 . 3 9  
* 3 5 4  
,187 
. 3 7 7  
1 . 1 5 5  
-191 327.6  




,372  247.8  
. 1 5 4  121.3  
I 2 . 2 2  8 . 1 7  
.e49 327.0 
,393 248 .4  
-148  138.1 
l L . ? S  8.58 
3 . 3  
- 7 . 4  
2 0 . 8  
4.S6 
3. 
-2 .  
3:i 
4:;1 
3 .  
-1. 
3 .  
-1. 




7 . 3 8  
,861 






1 . 5 5  
9 5 . 4  
7 7 . 2  
9 9 . 8  








16 .36  
6 324 
,443 
16 .80  
.400 
,767 193 .0  4 5 7 . 4  
1 . 1 7 1  4 3 . 7  190 .2  
1 .233  196.4 441.3 
2/1 /2  123 .4  6 . 5  
,539 -9950 
,6670 1 . 6 7 8  
,759  1.7070 
32 .7  .470 
. 5 3 5  1.0110 
.6590 1.677 




2 8 . 9  ,102
1.8690 ,38  







- 5 . 1  221.3 
3L.D 105.5 
ZL.8 49.6  
6.1 102.50 
1.3 100.60 
. 5 5 8  
.108 
* 389 
1 , 200  
,372 
,191 
, 4 0 4  
I .e44 
.501 
, 1 9 5  
.404 
1 .263  
- 4 2 1  
.e01 
,449  
1 . 3 1 8  
82.4 .595 3.2 
109.8  1 .097  2 .0  
3.556 11.3 142.1  
.9 
- 6 . 7  
20.1 
4 .os 
- , 3  
-1.8 
1 7 . 8  







93 .4  
3 .11  
,773 2 0 0 . 3  4 5 7 . 0  
1.168 4 6 . 2  1 9 0 . 3  
1.208 190.7  4 4 5 . 6  
2/1/2 123.0 5 . 0  
107.6  1 .208  - 1 . 1  
8 2 . 2  .593 3 . 1  
110.8 1 . 0 9 2  1.9 
3 . 8 5 1  8.1 143.3  
1100.1 1 .214  - 1 . 7  
81.9 .590 2 . 9  
l l 2 . L  1 .087  1.8 
4 . 8 9 1  5.0 141.0 
. I81  206 .8  418.9 
1,183 50.0  190 .1  
1 .188  185.0 450.0 
2 /1 /2  123 .9  4 . 4  
.288 330 .5  
. 152  151.7  13.9  
13 .66  9 . 3 6  6.15 
. 4 z i  249.4 - 4 ; i  
-.II 3.7 .E78 1 0 4 . 7  .346 ,191 212 .4  458 .8  .!I18 1.0650 109.7  1.221 - 2 . 4  -6 .5  2 2 5 . 7  
-1.6 1 .375  7 3 . 7  1.454 1 .156  5 4 . 6  190 .7  ,6310 1.680 81 .4  . S O 5  2 . 7  3 1 . 2  1 0 5 . 1  
.I . 5 8 7  0 9 . 7  ,428 1 .166  179 .6  4 5 4 . 6  .667 1.665 113.8 1.082 1.8 2 4 . 3  5 7 . 0  
4 . 5 0  7.69 3 . 2 1  1 7 . 3 7  2 /1 /2  124.2  5 . 1  2 3 . 6  , 339  4 . 8 8 3  7 . 0  147.L -3.9 96.30 
M A R 3  ARRIVAL DATE = 2444280 (21  JAN 1981 
.839 8 8 . 2  a313 . I 5 5  171 .1  4 8 1 . 5  ,519 
, 3 7 9  7 6 . 1  - 4 4 1  1 . 1 7 4  46 .8  192.S , 6 5 7 0  
.665 1 0 7 . 6  .394 1 . 3 1 7  212 .5  1 3 3 . 2  .798 
7 .60  4 . 9 7  l S . 8 7  2/11) 126.5 11.2 3 3 . 1  
.E46 91.2  ,296 ,760  182.8 458 .9  . I 3 5  
.380 77.4  .433 1.179 4 2 . 9  192.3 ,6680 
,641  1 0 5 . 1  ,391 1 .279  206 .6  4 3 7 . 2  . 7 7 8  
7 . 5 1  4.39  16 .00  2 / 1 / 2  126 .2  8.6 3 4 . 7  
.E52 9 4 . 9  .298 .785 1 9 1 . 7  457 .9  , 1 3 7  
.380 7 7 . 3  ,434 1.178 4 3 . 2  192.3 .667D 
- 6 5 1  102.4 .393  1 .248  200 .7  4 4 1 . L  . I S 6  











.690 . 1350 
.466 
-_-- 
2 . 2  218 .4  
3 2 . 8  1 0 7 . 1  
l S . 8  1 7 . 7  
1 7 . 3  100.90 
- 
a 3  79 . LO8 
, 3 8 1  
.055 
, 5 5 6  
.191  
. 3 8 8  




. i l l  
____ 
4-4013.8  , 197  
4-4260 , 3 7 9  
4 - 4 5 2 0  ,229 
13 .83  
-- 
349.2  
2 5 0 . 1  
9 2 . 5  
9 . 6 2  
336 .7  
249.6 
9 9 . 2  
8 . 1 9  
329.7 
249 .6  
107.8. 
8 . 4 3  
4 - 3 8 4 0  
4 -401  S .$ 
4-4290 






1 2 . 1  
- 1 . 5  
1 9 . 4  
4 . 8 5  
7 . 6  
-8 .9  
2 0 . 6  
4 .40  
4 . 1  
- 8 . 8  
21.1  
4 .54  
3 . 6  
- 2 . 1  
- 1 . 8  
4.21 
3 . 4  
- 2 . 4  
-1.0 
1.12 
3 . 4  
-2.3 
- . a  
4 . 1 2  
108.1 1.196 - 7  
8 0 . 5  . I 9 4  3 . 3  
108.7  1.115 2 . 8  
5 . 1 1 5  17.6 1 4 5 . 1  
4-4011.2  , 179  
4-4260 . 358  
4-4530 , 2 0 5  
12.91 
1 0 7 . 1  1 .199  . I  . 3  216.0 
8 0 . 9  . 5 9 7  3.6 33.9 107.9 
109 .4  1.108 2.3 1 7 . 3  9 5 . 6  
3.310 16.2 143.9  l S . 6  1 0 3 . 5 0  
4-4011 .4  ,169 
4-4260 , 559  
4-4540 . l e4  
lL.56 
1 0 1 . 1  8 0 9 1.202 597 
-.I 3.5  
110.1  1.101 2 .1  
3 .471  13.8 144.3 
- 1 . 6  216 .6  
3 3 . 8  101 .9  
1 9 . 2  3 3 . 5  
l L . 5  103.80 
4-3870 4-4012.9 . t i 3  327.3 1 . 5  3 .4  .E58 98.1 .308 . 7 7 1  199.1  4 1 7 . 1  . 5 3 3  
4-4012.8 4-4260 ,312 249.9  - 1 . 9  - 2 . 2  1 .379  76 .5  .438 1.175 4 5 . 6  192.4 .6600 
4-4290 4 - 4 5 5 0  .161 118.7 2 0 . 6  - . e  .610 99.4  ,399 l . e l 7  194 .8  445 .3  , 731  
12 .57  8.39 4.88 4.18 7 . 1 7  3 .51  16.47 e l l 1 2  128.4 1.0 30.9  
.OO80 1 0 7 . 6  1.206 - 1 . 1  - 1 . 5  Cl9.C a 3 7 2  
.E90 8 0 . 8  .S95 3 . 4  33 .1  1 0 7 . 6  .196 
.IO30 111 .1  1 . 0 9 4  1 . 9  21.0 4 1 . 6  e 4 0 9  
,434  3 . 7 5 1  1 0 . 3  145 .4  8.4 1OL.80 1 .196  
4-3680 4-4015.1 . e45  328.3 
4-4290 4-4560 . I 5 5  132 .3  
lL .94  8.86 
4-4ois.i 1-4260 ,395 250.5 
.e 3 . 5  
-6.8 - 2 . 0  
18.6 . 2  
1 . 3 9  4 . 2 8  
,886 101.2 
1.378 7 5 . 3  
.e02 9 6 . 2  
7 .67  3 .27  
.323 . 778  205.6 457.4 
,448 1 . 1 7 0  4 9 . 3  1 9 2 . 5  
,410 1.192 189.0  449 .6  
16.83 2/1 /2  126 .6  4 .4  
, ¶26 
- 6 4  90 
.703 
2 7 . 1  
1.0300 108.1 1.212 
i . 6 9 2  80.3 .592 
1.6800 112.2  1.089 
.390 4 . 1 7 8  7 . 1  
- 1 . 1  
3 .1  
1 *e 
1 4 7 . 0  
- 5 . 1  
3 2 . 2  
22.8 
3 . 7  
C 2 2 . 7  
1 0 7 . 4  
49.8 
101 .OD 
4-3690 4-4017.0 ,283 331 .1  - . l  3.6 
4-4017.8 4-4260 .420  2 5 1 . 5  - 5 . 8  -1.8 
4-4290 4-4570 ,153 1 4 1 . 6  15 .4  .I 
t3.11 9 . 2 9  6.08 4 . 4 2  
.E75 104.2  .344 .788 L11.4 457 .3  
1.377 73.6 .4S6 1.184 53 .8  192.7 
.S88 9 2 . 5  .426 1.169 183.4 454 .1  
1.01 3.23 17.31 2/1/0 126.9  4 .9  
1.0590 109.7  1.219 
1.694 79.8 .!I88 












98.70 .341 4.738 6.4 
J )  - WAR8 A R R I  :VAL OATE : e444L70 (31 J AN 1981 
4-3650 4-4012.7 ,160 339.1 8.9 3.4 
4-401L.7 *-*PI0 .a62 251.8 -10.3 -2.8 
4-4300 4-4330 ,227 9 9 . 8  e 0 . 7  -1.1 
33.60 9.34 4.42 4.27 
.E44 90.5 .e99 .758 181.3 459.7 
1 .382  7 7 . 3  .437 1 .186  42.9 194.4 
.6S7 10T.O ,408 1.300 2 1 1 . 0  437.2 





.98SO 107.3 1.198 
1.703 79.4 .EO0 
1.6280 110.0 1.113 







1 . 1  
146.8 
. 3  
34.2 
17.4 
17 .6  
L17.9 
110.1 






4 . 1  3 .4  
-10.4 -e.s 
e 1 . 2  -,e 





.650 9 4 . 4  
1 .382  7 7 . 3  
,639 103.1 
7.66 4.34 
.e99 .763 190.4 458.5  
.437 1.106 4e.8 194.4 
116.40 L/1/2 128.6 6.6 
.3DO ,T60 197.9 458.1 
,441 1,103 41.0 194.4 
,407 l.Lt8 199.0 4 4 S . L  
16.83 t / l / t  lt8.0 l . 0  






e 6620 . I t 9  
3s .a 
-11.6 
34 .2  
1 9 . C  
14.9 
11.0050 1 0 7 . 7  %.LO5 
1.704 T0 .L  ,908 
l.Tt8D 111.4 1.088 










SlOCOVER l l M E  1 10 DAYS 1980 OUTBOUND SWINGBY 
-~ - __ 
LAUNCH SWNG8Y SPEED1 R A l  DECLl-~*l-~-l-PSI I-SCCEN SMA THE11 THE12 P E R I H  
8WNGBY ARRIVE SPEEDS R A 3  'OECL3 I 3 V 3 PSI 3 ECCEN SMA WET3 THE14 PERIH 
DEPLRT RETURN EPEE05 R A 5  DECLS I 1 V 1 P S I  5 ECCEN SMA THETS THETI P E R I H  
PROP--AERO-DVL DVA EVA OW-EVR --TYPE SUN A SUN R--KAPPA- . - ~  
4-3880 4-4016.L ,211 329.6 -7 3.5 ,863 100.7- - 3 2 3  .775 
4-4016.L 4-4270 -392 252.7 -8.0 -2.3 1.381 75.5 .448 1.178 
4-4300 4-4560 a168 129.1. 19.6 .e .606 98.9 -414 1.200 
$3.23 8.83 5.32 4 .41  7.80 3.10 16.91 2/1/2 
204.5 457.9 .I25 
193.1 449.3 .703 
129.0 4.3 28.5 
48.5 194.5 ,6510 
APHEL P S I  2 
APHEL P S 1  4 
APHEL P S I  6 





WIS3ION DURATION 8 600 O A l S  
31 JAN 1980 
MARS ARRIVAL oAlc = ~ 4 4 4 2 7 0  
V 2 I 2 DECL2 RAP 8PEECP 
V 4 I 4 DECL4 R A 4  SPEEC4 
V 8 I 6 DECLI RA6 SPEEC8 
INC RAP DECLP ETA ? E R l C  - 
1.210 -1.7 -5.0 224.1 ,392 .m 3 . 4  52.4 109.8 .POI 
1.091 1.8 e2.e 50.0 .429 
9.1 149.1 6.0 101.30 1.195 
4-3690 4-4018.9 ,278 332.8 .2 3.1 .a72 103.8 .343 .785 210.3 437.9 . 5 1 5  1.0510 109.6 1.217 -2.3 
4-4016-9 4-4270 .418 253.7 -8.7 -2.1 1.379 74.0 ,458 1.172 53.0 194.6 .636D 1.708 78.3 .591 3.1 
4-4300 4-4570 .158 141.5 16.7 .I .S91 95.3 .427 1.174 187.2 453.6 .673 1.6760 113.6 1.085 1.8 
15.84 9.30 5.97 4.14 1.93 3.33 17.31 2/ l /2  129.2 4.7 25.2  ,344 4.593 6.8 111.1 
MAR8 ARRIVAL DATE = 2444280 (10 FEB 1980) -__- --- -- - -..-____ 
4-3660 4-4013.8 ,186 334.1  1.8 3.4 .e48 93.8 .300 .761 189.1 419.1 . 533  .9890 107.3 1.200 -.I 
4-4011.1 4-4260 .363 254.1 -12.2 -3.2 1.384 77.4 .439 1.193 42.3 196.3 ,6690 1.718 77.9 -603 4.2  
4-4310 4-4540 .E25 107.S 21.3 -.6 .649 107.8 -418 1.262 209.3 441 .1  ,746 1.8170 i l l . 2  1.111 2 .2  
lS.17 9.36 4 . 5 0  4 .41  7.80 4 .83  16.70 2 / l / 2  130.6 6.6 31.4 .456 3.287 19.0 149.1  
4-3870 4-4015.1 a207 330.7 2.9 3.4 ,854 97.2 .308 .166 196.7 458.6  -530 1.0020 107.7 1.203 -1.1 
4-4011.1 4-4280 ~373 254.4 -11.0 -3.0 1.384 76.8 ,443 1.191 44.3 196.4 a6630 1.719 77.7 a602 4.0 
4-4310 4-4550 -201 116.0 21.2 - .2 .630 104.9 .417 1.243 203.2 445 .0  ,725 1.1610 111.6 1.102 1.9 
13.12 9.07 4.79 4 . 4 5  7.8) 4.27 16.84 2 / l l 2  130.8 5.0  32.8 -431 3 .542  1 5 . 5  149.9 
-6.4 228.4 ,418 
31.3 109.3 .el2 
24.3 58.5 .447  
.e 99.10 1 . e s r  
-1.6 220.0 ,363 
19.2 33.8 ,120 
17.5 104.40 1.043 
3 4 . 7  112.7 . m e  
-3.4 L2e.e .373 
33.0 i i e . 5  .eo8 
-S.D ees.6 .SOP 
32.6 t i e . r  .LIZ 
ee.7 50.c 4 3 5  
(1.0 41.0 ,420 
13.5 103.10 1.007 
8.6 101.60 1.147 
4-3080 4-4air.e .e37 351.0 1 .2  3.4 .e60 100.3 .322 .772 203.3 458.4 ,123 1.0210 100.5 i.208 -1.7 
4-40~7.r 4 - 4 2 ~ 0  .392 2 5 1 . 0  -9.4 -2.7 1.303 75.7 A S 0  1.187 47.8 196.4 .65sfl 1.720 77.4 .s99 3.7 
4-4310 4-4560 ,181 126.7 20.2 .2 .6$3 101.7 .421 1.210 197.2 449.0 -701 1.7190 112.7 1.094 1.0 
13.61 9.07 5 . 2 8  4 .54  7.93 3.82 17.05 2/1/2 131.1 4.2 29.5 .391 3.931 11 .4  151.3 
4-3890 4-4019.9 -273 333.7 .6 3.4 .E68 103.3 .342 .781 eO9.l 458.4 .si4 1.0480 109.6 1.215 -2.3 -6.3 2CS.6 .IlT 
4-4010.0 4-4980 -417 215.9 -7.8 -P.4 1.382 74.2 .460 1.180 S2.1 198.5 .638D 1.723 76.9 .595 3 . 3  51.4 111.9 
4-4310 4-4570 ,167 139.9 17.8 .I ,598 98.2 .430 1.181 191.2 413.2 .674 1.6090 113.7 1.087 1.7 L4.L 50.7 .449 
14.06 0.40 5.87 4.6? 8.06 3.12 17.36 2/1/2 131.3 4 .5  26.0 .345 4.446 7.9 153.3 3.3 99.60 1.191 
-3.4 ~ ~ 3 . 6  .374 
54.3 1 1 5 . 5  .E14 
c1.0 41.0 ,450 
18.3 L04.10 1.040 
-4.9 LL7.O .3OL 
382.9 511 .1  .e17 
ce.7 50.8 .444 
i1.e ioe.ao i.091 
77 
4-4190 4-4550 . l e8  148 .1  12.4 -.2 .032 74.8 .432 1.191 137.8 453.0 .077 1.705 113.8 1.086 1.8 19.1 38.P ~ 4 5 4  
11.94 8.32 4 .54  3.02 7.02 3.98 17.47 2/1/2 71.7 4.4 32.0 .508 3.625 6.4 lL0.7 5 . 1  lO3.PD 1.334 
4-3840 4-3999.8 . lo9 322.1 3.0 5.3 ,857 92.4 ,279 .773 186.2 454.3 .557 .9890 105.9 1.207 -7 2.4 200.8 a333 
4-3999.8 4-4100 .a33 233.0 1.2 . 3  1.372 78.1 .415 1.132 41.8 163.4 .8140 1.029A 101.1 -029 1.8 27.9 110.6 -170 
4-4190 4-4500 ,230 1 3 3 . 0  10.9 .2 .e21 09.9 ,488 1.182 153.0 400.3 ,608 1.711 111.6 1.006 2.0 20.8 44 .9  .519 
iz .09 9.40 4.27 5.10 0.99 5 . i ~  m.02 z / i /e  71.2 0 . 7  32.8 . s d i  3.539 2.8 1to.o 2 .1  i04.80 1.373 
_I___ - MAR8 ARRXVAL DATE : 2444110 (23 OCT 1979) 
4-3820 4-4007.1 ,239 348.2 10.0 3.9 ,841 81.1 ,311 .782 161.3 402.0 ,507 1.017 109.4 1.200 2.1 5.8 e08.1 .400 
4-4001 ,1  4-4170 .406 234.0 . 3  . l  1.365 14.0 . 4 3 T  1.124 5 5 . 1  109.3 .0330 1.015A 98.1 .005 1.9 29.1 110.9 .178 
4-4200 4-4540 .142 137 1 14.0 - . I  .032 80.9 ,382 1.200 104.1 445.3 a742 1.059 110.3 1.087 1 . 1  17.0 31.9 .393 
~ 2 . 0 0  o.ho 1.29 i . r i  7.11 3.00 ie .12 e / i / e  82.0 4 .7  20.4 ,304 4.372 12.1 ~ 3 1 . 0  12.1 9 o . m  i . w r  
4-3030 4-4002.1 ,170 334.0 1.2  3.4 -844 87.9 .290 ,768 174.9 4S0.7 . 5 4 5  .990 100.0 1.203 1.3 4.3 202.6 .548  
4-4002rl 4-4170 .a48 233.9 - 4  a i  1.369 77.2 a417 1.143 44.7 167.8 .0060 1 .02OA 98 .1  ,017 1.9 L9.2 113.9 *IO0 
4-4200 4 - 4 S 5 0  .l71 140.1 12 .1  -.I? .OEO 1 1 . L  .419 1.190 160.8 451.4 .691 1.086 112.9 1.080 1.8 19.5 36.9 , 4 5 9  
11.49 8 . 0 0  4.39 5.49 8.89 3.01 17.12 2/1/2 80.3 4 . 3  31.5 .493 3.689 7.5 127.9 1 . 1  i O 2 . 5 0  1.332 
4-5640 4-4000.1 ,109 323.9 5.7 3 . 3  ,850 92.0 .e81 a712 185.2 454.8 .CIS9 -9880 106.0 1.206 e7 2.4 201.5 , 3 5 0  
4-4000.1 4-4170 .330 233.9 .4  . l  1.370 78.0 ,413 1.147 42.3 107.4 .0720 1.021A 98.0 ,019 1.9 29.2 114.5 ,164 
4-4200 4-4500 .215 150.4 10 0 .e ,021 7L.6 .467 1.180 151 .6  4 5 8 . 2  .029 1.730 116.1 1.085 1.9 L l . 2  4 3 . 0  -490  
lt.30 0.85 4.27 3 .45  0.85 4.57 10.41  2/1/2 19.7 0 - 0  32.3 .534 3.579 3.8 lL7.0 3 . 3  104.40 1.377 
4-38~0 4-4001.1 ,102 311.4 . I  3.4 .8oz 95.4 .e84 .?IO i 9 a . o  453.9 ,516 .9sro i o o . 1  r.e.09 . I  .s t02.4 . 3 3 ~  
4-4001.1 4 -4110  .339 233.9 .4 . I  1.370 77.8 . 4 * 4  1.140 42.9 167 .1  .0710 1.02OA 90.0 .El8 1 . 9 .  t 9 . 2  114.4 ,104 
4-4200 4-4570 ,270 102.1 0 . 2  ,o  .610 60.9 .529 1.171 i s s . z  403.9 , 5 5 2  1.791 i eo .6  1.084 2.2 2 2 . 1  5 2 . 5  ,572 
13.90 10.44 4.44 3.40 0.80 0.00 20.31 P l l l 2  1 9 . 8  9.1 31.4 .J24 3.691 .I 128.1 - . t  104.40 1 .411  -- W A R 8  A R R I V A L  DATE s 2444180 ( 2 NOV 1979) -_ 
4-3820 4-4010.8 a203 3¶2.0  10.9 4.2 , 038  79.0 ,314 ,700 118.5 464.1 -491  1.029 110.8 1.198 2.L 5 . 1  212.5 ,432 
4-4010.0 4-4160 .432  230.0 - . 2  - . l  1.362 7 2 . 6  .447 1,115 59.3 173.3 .0170 1.013A 95.3 ~ 5 9 2  2.0 29 .0  100.6 .llP 
4-4210 4 - 4 5 4 0  .134 134.0 18.4 - a 5  a 0 2 1  (13.1 ,370 1.201 168.3 4 4 4 . 3  . I 4 9  1.652 109.8 1.087 1.7 17.9 32.3 .SO0 
12 .33  8 . 5 5  3.11 3.78 7.18 2.05 15.96 2/1/2 9 1 . 3  S . 1  24.8 -322 4.655 14.3 133.9 1 4 . 0  94.60 1 .178  
4-3a30 4-4003.4 ,192 337.0 8 . 0  3 . 5  ,846 87.3 .e94 .700 173.8 417.1 . 5 4 1  ~ 9 9 1  106.8 1.202 1.5 4.2 204.3 ,353 
4-4003 .4  4-4180 , 3 9 3  23S.O - . 3  - . I  1.369 70.9 ,419 1.140 4 5 . 8  171.3 .(lo30 1.017A 9I.O ,008 2.0 30.1 110.2 .le4 
4-4110 4-4550 ,158 1 4 0 . 1  13.0 - . 2  .&?I 79.0 .409 1.189 164.1 410.1 -103  1.075 112.2 1.060 1.0 19.9 39.4 .4PO 
11.21 1.77 4 . 4 4  3.44 6.03 3 . 3 3  10.8S 2 /1 /2  88.3 4.3 31.1 .481 3 . 1 3 0  8.8 l L 9 . 4  8.S 101.80 1.317 
* -sa40 4-4001.8 ,170 325.9 4 . 4  3.3 .os4 o i , o  .ea2 ,770 184 .1  455.3 . s 3 3  .sa80 100.1 i.to5 $7 t . 4   LOP.^ , 3 3 8  
4-4001.S 4-4180 .338 235.0 - . 4  - . l  1.370 71.8 .414 1.144 4 2 . 8  171.1 ,6710 1.6181 96. )  . O i l  C . 0  t l 0 . P  .lo1 
4-4210 4-4300 .194 110.4 10.7 .2 ,011 75.3 .451 1.178 160.4 430.4 .047 1.109 113.3 1.004 1.9 40.0 .4r7 
io3.00 1 . 3 8 1  
4-soso 4-4OOl.S . i o 1  3 i o . o  1.1 3.4 ,ooi 95.0 .284 .m 193.0 4 5 4 . 3  ,554 .s950 108.2 ;.roo . i  . 3  t 0 3 . 0  , 3 4 0  
11.19 8.40 4.20 3.39 0.79 4 .12  18.02 2 /1 /2  01.7 5 . 5  32.3 .527 3.397 1.0 128.8 
4-4001.9 4-4100 ,340 235.0 - . 4  - . l  1.310 11.7 .414 1.144 43.2 171.1 .0700 l .618A 90.2 ~ 0 1 1  2 . 0  30.2 llO*O *lo1 
4 - 4 L l O  4-4310 ,244 103.4 0.7 .O -009 70.0 ,300 1.100 131.4 403.0 ,578 1.759 119.1 1.083 2.1 83.1 5 3 . 0  ,543 
. 3  1 .2  104.20 1.405 
S7OCOVLR TtME 8 30 D A Y 3  1960 WTllOUNO 3UINGBI 
---- 
LAUNCH 6WNGBY EPEE01 
3WNGBY ARRIVE 3PEEO3 
DEPART RETURN EPEE05 
PROP 
NI33ION OURAIION 7110 D A I S  
nAn3 ARRIVAL D A T E  = eiireoo 
ee NOV 1979 
nit a w x o r  
R A 4  3CEEO4 
RAE 8PEEO6 
ETA PERtC 
- _. -- - 
R A l  OECLl I 1 V 1 PSI 1 ECCEN-SMA- THE11 THETLPERIH APHEL-PSI 2-V S I L OECLL 
R A 3  OECL3 I 3 V 3 PSI 3 ECCEN SMA T H E 1 3  THE14 PERIH APHEL PSI  4 V 4 I 4 OECL4 
R A 5  OECL5 I 5 V 5 P31 S ECCEN SMA THE15 THETI PERIH APHEL PSI  6 V 6 I 6 OECL6 










.eo1 3t9 .0  
,353 237.9 
- 2 5 3  111.1 
13.73 10.26 
.2oz 3 4 5 . 7  
.3ro 240.0 
i l . 2 5  r.e.1 
. i r 4  332.9 
.317 239 .6  
.154 l S 1 . 6  
11.09 r .58  
138 137 .3  
- 
ro6.r ,343 
105 .7  a163 
5 5 . 3  , 5 0 0  
103.80 1.361 
- .e  
-2 .0 
6.3 




4 .  73 
6 . 9  
- 3 . 0  
1 2 . 6  
4 . 3 3  
- 1 . 7  eo8.t . 3 5 3  
124.9 6e.o , 5 0 7  
4 . 1  e1o.r  . ~ T O  
re.9 9e.ro i . e i e  
31.5 1 0 5 . 3  -105 
.5  103.10 1 . 3 9 7  
_I_._ - -- 
3 1 . 5  105.4 . 173  
E0.6 40.0 ,404 
e.3 201 .5  .341 
32.1 104.3 , 161  
22.4 4 8 . 3  .439 
9 . 5  1os.00 i . e m  









. i e o  
.357 
.144 




. l e 4  
,355 
- 1 9 5  
. i r r  
ie.45 
. i e e  
. S 7 1  
,239 
14.05 
3 3 8 . 1  
243.4 
1 4 4 . 5  
328.8 
158.0 
r . 4 4  
e43.3 
r . 7 8  
3 z s . r  
i r o . 6  
e 4 3 . r  
2 4 3 . 4  
6 . 1 1  
322.6 
179 .2  
1 0 . 2 4  
8 . 9  
- 4 . 9  
1 s . e  
4 . 4 1  
4 .9  
11.0 
4.36 
1 . 7  
- 4 . 9  
8 . 9  
4 . 6 1  
- . e  
- 4 . 4  
3.8 
5 . 0 3  
-5 .e  
3 . 5  
- 1 . 3  










1 .3  
3.01 
s.ri 
3.  r4 
333.9 6.6 
247.4 -7.6 
' 151.7 13.9 
I 7 . 5 9  4 . 3 9  
3er.e 3 . 3  
1147.8 -7.4 
I 160.1 0.1 
1 6 .14  4 - 5 0  
79 
W I ~ S I O N  DURATION 3 reo  D A Y S  
M A R S  ARRIVAL D A T E  L6442-’l 
t l  J A N  198  
3TOPOVLR’TIHE s IO DAYS 1900 OUTBOUND SWINGBY 
LAUNCH SUNGBY SPEED1 R A l  OECLl I 1 V 1 PSI  1 ECCEN SWA THE11 THE12 PERlH A k E L  PSI  L -V  L I L DECLL R A L  8pEEOr 
8WNGaY ARRIVE 3PEEO3 R A 3  DECL3 I 3 V 3 PSI 3 ECCEN SWA THE13 T H E T I  PERIH APHEL PSI 4 V 4 I 4 DECL4 R A 4  8PEEO4 
DEPART RETURN 6PEE05 R A S  DECLS I 5 V 5 PSI  5 ECCEN SHA THE15 THETO PERIH APHEL PSI  6 V 6 I 0 DECL6 RAO WEE06 
PROP AERO OVL O V A  EVA O V O  E V R  TYPE SUN A SUN R UAPPA - A  E INC RAP DECLP ETA CERIC 
_ _  . . __ .- -_ __ _ _  . . - 









4-4oi3 .6  4-4200 







.409 2 5 5 . 6  
e 1 0 1  126.7 
13.51 0.89 
.IO2 342 .6  
- 3 6 6  254 .2  
12.39 1 . 9 1  
. l o r  139.9 
* l o o  334.1 

















4 . 4 5  
5.0 
13.7 





- 9 . 4  
3.0 
5 .26  
5 .or 
-1e .e  
4.19 
3 . 1  














4 . 4 5  






















7 . 8 0  
















4 . 2 1  
1 4 . 1  























.750 165.9 464.6 
1.210 197.2 449.0 
L/l/Z 131.2 4.2 





109.6 1.192 .a 
112.7 1.094 1.0 
3.052 19.6 151 .6  
71.1 .597 3.4 
2.L 225.5 
31.0 112.0 
c2.7 50 .2  
19.3 oe.80 
.761 189.1 459.1 ,533 ,9890 
1.193 42.3 196.3 .6690 1.716 
L/l/2 130.6 5 . 0  35.4 .456 
1.191 44 .3  196.4 
1.135 179.8 462.1 
i.isr 185 .4  411.5 ,642 i.67i0 
,760 i9s.r 450.6 
e /1 /2  130.8 7.1 
.r7e ~os.3 450.4 
i.iie 174.0 401.1 
1.187 47.0 196.4 









101.5 1.200 -.I 
3.L07 10.0 149.1 
1 1 . 9  .a03 4.t 
115.1 i . 0 6 0  1 . 1  
107.1 1.20s - 1 . i  
7 7 . 1  .see 4.0 
ii6.0 1,014 1.1 
3.542 1 5 . 5  149.9 
100.s 1.200 - 1 . 1  
77.4 .IDD 3 . 1  
iio.1 1.081 1.0 
3.931 11.4 151.3 
-1.6 ceo .0  
34.7 112.7 
17.B 104.40 





- 5 . 0  L25.6 
3L.6 1lZ.P 
























I NBOUND SW I NGBY 
5*5 
81 
STOPOVER TIME x 30 O A Y S  1982 INBOUND SWINGBY MI33I@N DURATION : 480  O A Y S  
MAR3 ARRIVAL OATE i 2445170 
19 JUL l9BP 
LAUNCH ARRIVE S P E ~ D ~ - R A ~ ~ E C L l - - ~ l  T - P S I  -13CCEN' .SMA THE11 THETO PERIH APHEL PSI 2 - V  2 ' I  2 DECL2 R A P  SPEECP 
DEPART SUNGBY SPEED3 R A 3  DECL3 1 3 V 3 P S I  3 ECCEN $HA THE13 THE14 PERIH APHEL P S I  4 V 4 I 4 OECL4 R A 4  SPEED4 
SwNG8Y RETURN SPEEDS R A 5  OECLS 1 5 V 5 PSI 5 ECCEN $MA THE15 THE16 PERIH APHEL PSI 6 V 0 1 6 OECL8 R A O  6PEECO 
PROP ?ERO-D_VL D V A  EVA OVO-EVR --TYPE_SUN~A SUN R-KAPPA--.-A E INC -RAP OECLP ETA PERIC 
- - _ . ~  
___ MAR3 ARRIVAL DATE 2445170 (19 JUL 19821 _I_ 
,9640 
.456A 
. 4 3 5  
4 . 0  
,9430 
.494A 





9 . 1  
4-4980 4-5170 ,130 153.8 5.1 -.(I 1.112 
4-5200 4-5300.7 .SO8 293.7 -25.8 -1.8 .572 
4-5300.7 4-5400 ,629 4 6 . 1  4 . 1  2 .3  1.281 
14.53 10.82 5.84 3 .71  7.11 
4-4990 4-5170 . I 5 7  152.3 7.3 - . S  1.108 
4-5200 4-¶304.6 ,289 294.0 -26.0 -1 .9  ,586 
4-5304.0 4-5470 ,577 52.7 3 .1  1.0 1.266 
14.34 10.82 4.13 3.72 7.12 
4-5000 4-5170 ,191 152.7 8.2 -.I 1.102 
4-S200 4-5300.3 ,274 294.2 -26.5 -2.0 .601 
4-5806.8 4-5460 . I 3 1  58.4 1.9 - 9  1.251 










83 .9  
113.4 
6.08 
,230 1.252 26 .7  
a 5 3 1  ,973 172.8 
-320 .907 2 6 0 . 0  
18.69 1/1/2 33.8 
e240 1 ,240  38.5 
,502 .990 173.0 
e 4 8 1  ,866 2 6 0 . 2  
17.32 1/1/2 35.2 
,215 1.223 50.9 
.477 1.000 173.3 
. 4 4 5  .839 260.4 

























.723 2 . 2  -11 .1  502.9 ,170 
1.314 . I  1.3 43 .0  . O c 9  
.939 -4 .3  -15 .0  197.9 .SO6 
43.5 317.7 -43 .4  OS.7L 4 . 1 7 0  
.717 2.1 -12.1 
1 .321  - 7  1.5 
.910 - 4 . 1  -18.1 
14.7 320.3 - i 4 . 0  
,709 2.0 - 1 3 . 2  
1.327 -8 1 .7  
.e81 -3.6 - t 0 . 9  
2.0 323.9 - .9  
301.3 .ire 
48.6 ,577 
204.0 - 4 4 1  




00.OL t . 4 0 6  
4-5010 4-5170 .e32 154.6 8.e -.I 1.093 77.6 ,276 1.199 03.8 101.0 ,866D 1.530A 9 4 . 9  ,698 1.9 - 1 4 . 5  2 9 4 . 9  -180 
4-5200 4-5371.6 .261 294.2 -27.0 -2 .1  .611 84.7 .457 1.019 173.6 284.1 .154A 1.484 6 8 . 3  1.333 .8 2.0 5 1 . 6  e491 
4-5371.0 4-5490 .481  6 3 . 0  .5 -2 1.238 113.6 .414 . e l 7  260.7 103.1 .479 1 . 1 5 5 A  11L.3 .e61 -3.5 - 2 3 . 2  210.7 a344 
34.13 i o . 9 2  5.17 3.81 1.21 5.75 i s . 0 9  i / i / z  41.4 32.1 12.2 ,249 9 . 4 2 8  7 .0  327.4 0 . 9  91.10 c.009 
HAR8 ARRIVAL DATE = 2445180 (29 JUL 19821 - - -_-~-___ 
4-4900 





























.130 150.4 3 .5  
-305 295.4 -21.4 
a637 48 .2  4 .2  
14.05 10.74 3 .83  
a 1 5 0  149.9 6 .3  
,286 295.0 -25.8 
,583 5 4 . 4  3 .2  
13.82 10.51 4.12 
.189 111.1 7.3 
.e69 295.6 -26.3 
~ 5 3 6  6 0 . 1  1.9 
13.05 10.51 4 . 5 4  
,228 153.5 7 . t  
.e56 295.4 -26.8 
~ 4 9 5  05 .4  -5 
14.14 10.74 5.12 
a245 295.2 -27.3 
.459  70.2 -1.0 
.e73 ise.9 1.1 
14.10 ii.2~ 1.07 








- .7  
-2.D 
. 9  
3.34 
- .7  
-2 .0  
.2 
3 .40  
-.e 
-2.1 
- . 4  
3.54 




































74 * 7 
1 7 . 0  
112.2 

















































































.962D 1.512A 93.4 
.447A 1.471 6 0 . 6  
.436 1.408A 121.4 
3.6 .148 3 1 . 8 2 0  
.94OO 1.1101 9 3 . 2  
.486A 1.470 63.4 
- 4 5 1  1.307A 117.9 
5.2  .177 21.923 
.go90 1.5OBA 9 2 . 9  
.519A 1.468 6 5 . 8  
.460 1.229A 114.4 
8.0 .209 14.421 
.807D 1.506A 92 .4  
.148A 1.467 6 8 . 0  
,480 1.168A 110.9 
11.0 ,248 10.444 
,8120 1.104A 9 1 . 8  
,5124 1.466 6 9 . 8  
,493 1.120A 101.5 









.? lo  
1.323 
.e92 
4 .9  
e699 
1.329 
~ 6 7 1  




10 .6  
2 . 5  
.o  
-4 .4  
322.4 
e .2  
.O 




-3 .8  
320.3 
2.0 
S O  
- 3 .5  
329.9 
1 .e 
- 6  
-3 .L  
333.L 
- 9 . 2  
1 .o 
- 1 5 . 4  
-02.7 






-21 * 1 




4 . 9  
- 1 5 . 1  
1 . 6  
- e 5 . 4  
10.8 
301 .1  
46.5 
196.6 
8 6 . l L  
299.2 






2 9 2 . 0  
3 4 . 5  
218.0 
91.5D 
2 8 0 . 9  
56 .4  
02 .go 
e9e.  e 







. 450  













-____ MARS ARRIVAL DATE Z 2445190 < 8 AUG 1982) -- - 
4-4980 4-5190 . i s 0  1 4 r . 7  - 9  -1 .3  1.104 84 .8  ,217 1.225 30 .0  114 .5  .9600 1.491A 91.5 ,727 2.8 - 0 . 8  2 9 8 . 3  ,142  
4-5220 4-5301.1 .303 290 .1  -25 .3  - 1 . 9  .567 85 .9  ,537 ,940 176.5 262.1 .438A 1 . 4 5 1  6 0 . 1  1.503 .4 .7  49.4 .045  
4-5363.1 4-5400 , 0 4 5  49.6 4 . 3  2 . 5  1.299 119.9 .135 .938 261.5 489.0 ,436 1.439A 122.1 ,958 - 4 . 5  - 1 8 . 7  199.4 . I 3 1  
13.68 10.88 3.84 3;OO 0.41 6.84 19.30 l/l/Z 48.3 21.4 3 .7  .145 31.285 83.8 341.4 -63.4 0 I . l L  4.382 
4-4990 4-biso ,150 148.1 4 . 8  - 1 . 1  1.100 82.1 . z t r  1.214 41 .1  175.9 ,9380 1.490A 91.2 . ~ z i  2 .4  - 9 . 1  2 9 6 . 2  . i ~ z  
4-SZZO 4-(367.2 .2E2 296.5 -25.8 -1 .9  .586 86 .8  ,505 .966 178.9 268.9 .478A 1.454 63.0 1.312 - 4  . 7  52.4 e190 
4-5S67.C 4-5470 .593 56.0 3.2 1.7 1.278 117 .1  .493 .e91 261 .1  492.5 .452 1.330A 118.6 ,920 - 4 . 2  - 1 0 . 7  200.4 . 4 I Q  
13.42 10 .42  4 . 1 1  3.00 0 .41  6 . 3 1  11.84 1/1/2 50.5 23 .7  4 . 4  -173 26.079 34 .6  325.0 -34.3 87.1L 4 . 3 3 0  
4-5000 4-Sl90 .187 149.9 
4-5220 4-5370.9 .265 290.3 
4-5370.9 4-5480 . 5 4 1  01.8 
13.41 10.38 
4-5010 4-5190 ,225 1 5 2 . 9  
4-SP20 4-5374.3 ,251 295.8 
4-53I4.3 4-5490 ,499 61.e 
15.60 10.17 
I 0.5 - . 9  1.094 
, -26 .3  -2.0 ,001 
, 2.0 - 9  1.261 
1 4 . 5 1  3.03 6.44 
I 6 . 9  - . 9  1.080 
I -28.8 - 2 . 0  ,813 
, .5 .e 1 .247 







5 . 5 1  
5.81 
,243 1.199 53.3 177 .1  
a478 a983 177.4 275.4 
. 4 5 5  .a57  262.0 496.4 
10.56 1/1/2 53.8 26.4 
~ 2 8 4  1,178 85.3 179.3 
,456 .998 177.9 281.4 
,421 .831 262.2 500.7 
15.45 i / l / 2  58 .1  29.7 
.go80 1.489A 9 0 . 8  
J 1 3 A  1.453 05.5 
.467 l.246A 115.1 
0.9 .205 16.076 
.887D 1.489A 90 .2  
.543A 1 . 4 5 2  67.7 
- 4 0 1  l . l O l A  111.0 
9 . 9  ,242 11.627 
.714 2 . 2  -11.1 292.9 
,899 - 3 . 9  -21 .4  213.1 
.IO4 2 . 0  - 1 3 . 1  208.5 
1 .321  .4 .9 57.3 
,877 -3.5 - 2 3 . 7  219.3 
i . 3 1 9  .4  . e  ss.1 
9 . 6  328.7 -9.5 89.4L 
2.5 332.2 2.4 9l.ZD 
.144 
. 5 4 1  
. 4 1 3  
s * 220 




4-5020 4-1190 . to7  150.0 0 .4  -.e 1.075 75.0 ,293 i . i s e  7 1 . i  i8i.i , 8150  1.489 8 9 . 8  .e90 1 .0 - 1 5 . 0  eos.3 ,155 
4-53rr .4  4-5100 .442 72.c -1 .0  - . 4  1.237 112.3 ,392 ,812 202.4 505 .6  ,194 1 . 1 3 0 ~  io8.i .oeo - 3 . 2  - 2 3 . 0  e24.7 . s i 5  
4-5220 4-5371.4 .240 295.1 -27.2 -2 .0  ,623 88.8 ~ 4 3 7  1.010 170.5 286.9 ~ 5 6 8 A  1 . 4 5 2  09.0 1.331 .4  1 .1  59 .2  , 4 8 2  





































.119 1 4 4 . 0  - 1 4 . 1  
.328 290.0 -24 .8  
,710 44.7 5.3 
14.07 11.20 3.7E 
,131 145.2 -2.9 
. S O 1  296.9 -21 .3  
,093 51.4 4 . 1  
13.44 10.64 3 . 8 5  
,155 140.8 2.5 
.t8O 296.6 -25.8 
,590 57.6 3 .3  
13.14 10 .35  4.10 
,183 1 4 9 . 1 ,  5 . D  
.E82 296.1 - 2 6 . 3  
- 5 4 0  63.5 2 . 0  
a221 152.5 5 . 8  
.E40 295.5 -26.8 
.so2 68.9 .5 
13.34 10.43 1.01 
.PO2 150.1 5.0 
.e36 294.9 -L7.3 
.404 73.6 -1.0 
11.09 10.81 1.68 
13.10 10.21 4 . 4 9  
-1 .9  1.102 84.8 .e12 
-1 .9 ,565 88.3 ,541 
2 . 5  1 .306 120.1 ,542 
2.00 0.21 6.80 19.61 
1.218 30.7 180.8 
.935 178.6 260.4 
,954 262.9 687.8 
11112 57.5 20.1 
,9590 1.476 89.8 
.429A 1.441 59.0 
.437 1.472A 122.7 
4 .2  , 1 4 1  27.549 
- 1 . 5  V.098 82.7 .223 1.207 42 .0  181.9 ,938D 1.476 89.4 
-1 .9  ,585 89.1 .SO8 .951 179.1 267.4 . 4 7 O A  1 .440  62.0 
L.79 6.20 6.24 16.10 1/1/2 59.5 22.8 3 .9  ,169 29.721 
1 . 1  1.284 117.9 -499 ,903 ze2.s 491.2 . 4 5 ~  1 . 3 5 4 ~  ii9.t 
-1 .2  1.092 80.5 ,238 
1.0 1.268 111.8 .459 
2.E3 0.24 5.79 16.78 
-1.0 ,602 89.8 4 7 9  
1.192 53.6 183.3 
.974 179.0 274.0 
,866 262.7 495.1 
1/1/2 02 .9  2 5 . 4  
. 9 o m  I 7 7  89 0 
, S O I A  11 f40  6512 
.468 1.264A 115.1 
5.9 .e02 19.336 
,731  4 . 2  1.8 295.0 . I 3 0  
1.007 -1.0 - 1 2 . 7  192.8 ,812 
129.8 325.0 5 0 . 1  91.70 1.949 
,731 3 .2  -3 .8  294.5 . I S 2  
1.298 .2 . 3  52.2 .653 
,908 -4 .6  - 1 6 . 0  200 .1  1 S 4 4  
101.1 351.3 I8.8 OB.5L S . I 4 7  
,120 2 . 7  - 7 . 0  c9e . r  , 1 3 1  
1.307 .t . 3  55.2 .SO6 
,934 - 4 . 3  -19.0 207.2 ,481 
50.0 328.0 -49.9 O7. lL 4 . 0 ¶ 9  
*719 2 .4  - 9 . 8  289.0 . I 3 3  
1.310 .2 . 4  57.8 .548 
.908 -3 .9  -e1.6 214.1 .423 
15.8 3 3 1 . 0  -15.0 0 9 . l L  3.097 
.709 2 .1  -12.2 204.0 ,138 
, E  334.5 - . 7  91.10 2.853 
.097 1.9 - 1 4 . 5  279.4 ,140 
1.328 .I .5 81.9 -404 
.605 - 3 . t  -25.0 226.2 .323 
7.4 337.9 7.4 92.00 L.398 
i . e o r  .e . 3  4 0 . 9  . 7 i o  
1.322 .e . 4  60.1 .5ne 
.a83 -3.5 -2s.~ teo.5 .sri  
-1.1 1.081 78.0 .260 1.173 05.1 184.7 .809D 1.478 80 .3  
- 2 . 0  . O l S  90.4 .456 ,989 160.5 280.2 .536A 1.4400 07.4 
1.92 0 .33  5 .42  15.64 11112 07.3 28.0 8.8 -238 12.971 
-1.0 1.074 75.3 .287 1.149 78.6 188.1 .819D 1.479 87.8 
-2.0 .026 90.9 ,437 1.003 181.1 285.8 . S O I A  1.44OD 69.4 
- A  1.240 112.3 .394 ,618 2 8 3 . 2  504.2 .490 1.141A 108.1 
.L i.esz 114.0 ,425 .e39 POP.I) 499.4 .483 I . ~ O S A  11z.e 
3.08 6.49 3 . i ~  14.06 ~ I I / L  12.4 32.5 i~.o .e79 9.595 
4-3030 4-5200 ,306 161.0 4.7 -1.0 1.002 72.4 ,322 1.120 87.6 187.1 .7190 1.481 66.7 .680 1.6 -18.4 t74.O -159 
4-5230 4-1501.21 -227 294.3 -L7.7 -2 .0  ,034 91.3 ,422 1.013 181.6 290.9 ..58OA 1.4410 71.1 1.333 .2 . S  03.4 -433  
4-5aai .e  4-1110 4 3 3  r 8 . i  -2 .7 -1.0 i.m ii0.9 ,368 .a03 203.4 109.1 .go7 i.098~ 105.3  SO -2.0 +7.3 ~ 3 0 . 7  .ZIP 
i 4 . m  i i . 4 ~  o . 5 ~  3.3s 6.16 4.90 18.85 77.7 37.6 i s . 1  .so1 7.631 3e.s 841.0 i c . 4  93.80 t . 1 3 0  - -UAR8 ARRIVAL DATE X e445210 (28 AUG 196tI 
4 - ~ T O  I-IJLIO -134 i s 7 . 6  - L S . T  - 4 . 5  i.10~ 8e.e. .eo2 1 . ~ 1 9  20.e i 8 6 . 0  .e730 i .466  08.3 . r40  5.8 10.4 ~80.6 . i s*  
4-5240 4-5361.3 ,326 L96.0 -L4.9 -1.9 ,536 90.5 ,586 ,901 180.4 L51.4 ,373A 1.4290 I S . 6  1.C8L - .O - .O  51.7 .111 
4-18.1.8 4-5410 . I C 7  46.8 5.4 8 . 5  1.348 12e.4 ,603 1.OSP L61.8 483.S . I20 1.864A it8.9 1.019 -3.L -13.0 193.4 .OC7 
14.31 11.36 3 .81  5.93 0.34 T . 5 0  L1.7L l / l / L  88.1 18.3 7.7 ,114 14.979 134.6 3LT.L 45.3 9L.40 1.191 
4-4*80 4-5LlO ,134 142.6 -6.6 -e.@ 1.100 84.8 .e09 1.213 30.9 186.6 .#I90 1.466 8 8 . 3  , 731  3.9 .9 L90.1 .ill 
4-St40 4-5365.0 .SO1 L96.B -L1 .4  -1.9 .BE4 91.1 . I 4 0  ,915 101.0 C50.8 .4LOA 1.4500 59.1 1.194 -.O - .O 14.9 .061 
4-08S5.0 4-1400 -661 31.9 4.3 e.6 1.314 120.4 .550 .Or#! L63.O 406.0 .431 1 . 5 0 T A  123.3 .970 -4 .6  -16.3 LOO.8 e S 1 7  
ia.39 10.6~ 3.00 r .70 6.4~ 0.00 r e m  i / i / ~  81.1 eo.0 4.9 .ISI ts.eae :si.: 33f.e eo.* 6 9 . 1 ~  8.049 
82 
8TOCOVLR t t wc 
4-5030 4-5210 a299 161.3 3.8 -1.1 1.063 72.9 .Si5 1.123 86.3 191.3 -7690 1.477 84.9 e690 
382.8 ,225 292.3 -27.9 -1.9 ,639 93.8 ,421 1.009 184.9 290.2 .584A 1.4330 71.0 1.331 
510  -434 79.9 -2.7 -1.0 1.235 110.9 ,370 .807 264.1 508.2 .SO9 1.106A 105.9 -854  - 
14.48 11.22 6.36 3.26 6.66 4.86 13.97 1/1/2 86.3 36.1 14.2 .319 8.079 10.9 34 
- _. . - . __ HAR3 ARRIVAL DATE 1: 2441220 I 7 8EP 1982) 
4-4960 4-sz20 . i 4 2  139.2 -17.1 -3.9 1.099 84.9 ,207 1.210 3a.e 192.0 ,9600 i.4eo 06.9 .743 5.0  7 .2 285.e .ape 
4-1250 4-5366.9 ,304 295.1 -25.7 -2 .0  .568 94.1 .a51 ,916 183.7 217.5 .412A 1.4230 58.6 1.291 -92 - a 4  57.5 -610 
4-1311.8 4-5460 .IO 54.¶ 4.6 2.7 1,322 120.6 . 5 5 9  .992 263.7 485.4 ,438 1.546A 124.0 .BO8 -4.0 -16.6 201.5 ~ 5 1 5  
13.59 10.63 3.96 2 .75  6.17 8.07 tO.26 1/1/2 77.3 19.4 S.8 ,134 19.694 120.6 333.8 59.2 90.10 t.005 
4-4990 4-5220 .155 144.1 - 5 . 0  -2.6 1.096 82.9 ,217 1.201 4 1 . 1  192.7 ,9400 l.461 88.5 .739 3.6 -1.0 283.7 .!e3 
4-1250 4-1310.6 .e81 294.1 -26.3 -2 .0  ,589 94.8 ,514 ,941 184.6 264.8 .4S7A 1.4240 61.8 1.302 -.e - a 4  00.3  +e10 
4-5370.8 4-5410 .610 60.8 3.5 1.8 L.297 118.3 .512 ,930 263.9 488.8 . 4 5 4  1.406A 120.4 .981 -4.4 -19.5 208.8 - 5 0 4  
15.01 10.38 4.10 2.63 6.05 6.28 18.64 1/1/2 78.8 21.4 3.9 .I62 29.304 82.9 342.4 -82.7 88.OL 4.578 
4-1000 4-9220 .mo i 4 8 . i  .4 -2.0 1.091 80.0 .e32 1.ie8 52.5 193.1 .gim 1.464 88.0 .733 0.9 -6.2 es0.t  .m 
4-5210 4-9374.6 e203 293.0 -26.8 -1.9 .607 91.2 ,484 .961 185.6 271.8 .496A 1.4260 64.5 1.311 -.2 -.I 62.6 - 5 5 1  
4-5314.9 4-5480 .357 86.7 2.1 1.0 8.277 116.1 .470 .886 264.1 492.7 .470 1.302A 116.9 ,920 -4.0 -22.1 215.9 ,443 * 
it.88 10.22 4 . 4 2  L.65 6.07 1.80 17.22 ¶/1/2 02.0 23.7 4.6 .194 t4.683 33.5 335.3 -33.9 68.8L 4 . 3 9 1  
4-5010 4-5220 .el2 lJ2.3 2.8 -1.6 1.084 78.6 ,252 1.172 83.4 194.3 .8770 1.467 85.3 -725 2.4 -10.1 276.8 -130 
4 - S P I O  4-1378.1 ,248 291.7 -27.3 -1.9 ,623 9 5 . 5  ,458 ,979 186.6 278.4 . S ? l O A  1.4270 67.0 1.319 - a 2  -.I 64.9 -510 
4-J3IO.l 4-5490 .510 72.1 .6 .E 1.261 114.2 .432 .8f4 264.3 496.9 .485 . l . Z 2 3 A  113.4 ,895 -3.5 -L4.2 222.6 a381 
13.05 10.30 4.87 P.76 6.17 5.42 16.00 1/1/2 86.0  e6.6 7.3 ,231 11.800 8.7 536.5 -8.7 90.00 3.421 
4-9020 4-5220 e249 157.0 3.2 -1.4 1.071 76.i ,277 1.152 74.1 194.9 .8350 1.470 84.4 *?14 1.1 -53.1 272.4 -139 
4-5250 4 - 5 3 8 l . t  ,236 290.4 -27.8 -1.9 .635 95.9 ,438 .994 187.6 284.4 . 5JBA 1.4290 69.1 1.325 - a 2  - a 6  6 6 . T  ~ 4 7 0  
4-J36l.L 4-5500  - 4 7 0  77.1 -1.1 -.4 1.248 112.5 ,400 ,830 264.6 501.8 ,498 1.162A 109.9 ,871 -3.1 -28.0 220.7 ~ 5 3 7  
13.54 10.59 5-40 2.94 6.35 5.13 14.96 1/1/2 90.3 30.2 10.4 .e72 11.057 2.8 342.0 2.7 02.50 L.739 
4-9250 4-5384.0 .227 289.2 -28.2 -1.9 .645 96.1 ,421 1,007 188.S 289.9 ,183). 1.4310 70.9 1.331 -.e -.7 66.1 .436 
4-9314.0 4-9110 .436 81.3 -2.8 -1.0 l.238 111.0 .a72 .e12 264.8 506.9 . S l O  l.ll4A 106.4 ,839 -L.8 -L7.4 233.9 -292 
14.33 11.10 6.20 3.23 6.64 4.90 14.08 1/1/2 94.4 34.8 13.6 ,317 8.489 9.1 34S.l 9.0 93.80 t.365 
4 - 5 0 ~ 0  4-5220 ,291 161.9 2.1 -1.3 1.064 73.4 ,300 i.iet 0 4 . 5  195.3 . w o  1.474 83 .4  .?os 1.6 -15.6 ze8.e .is3 
- _I WAR5 ARRIVAL DATE = 244?I230 (17 8EP 1982) - 
4 - 4 9 1 0  4-5250 
4-5210 4-5318 .0  
4-5506.0 4-5460 
4 - 4 8 9 0  4-1230 
4-5200 4-1312 
4 - 1 3 1 2  4-5410 
4-1000 4-5230 
4-1311.9 4 - 5 4 8 0  
8 - 5 0 1 0  4-S230 
4-aeso 4-s315.8 
4-1210 4 - 5 3 1 8 , ~  
4 - 3 s w . e  4-saso 
4-1020 4-5230 
4 - 5 2 6 0  4-138 '2 .4  
I-131r.d 4-1500 
I - S F ~ O  4-3r30 
4-5tOO 4-5385.L 
4-1315.C.4-3110 
.1os 133.2 -29.8 
.Sll 29P.8 -26.1 
.0T9 5 6 . 1  4.6 
14.38 31.29 4.23 
.118 142.3 -11.4 
,208 291.4 -20 .0  
.Ol? 62.4 8.5 
13.29 10.59 4.14 
-8 . f  1.099 85.1 ,205 
-2 .0  .570 98.3 ,356 
2.8 1.330 120.9 ,568 
3.09 8.50 7.06 Z0.60 
-3.5 1.096 83.2 .El5 
-2 .0  .594 98.3 .Si8 
1.9 %.YO4 118.5 .519 
2.70 6.12 6.45 18.92 
.118 147.4 -3.1 - 2 . 5  1.091 81.1 .229 
.E69 269.8 -27 .2  - 2 . 0  .814 96.1 .487 
,562 68.2 2.1 1.0 1.262 116.3 ,475 
13.03 10.3% 4.39 2.48 8.09 5.96 1 7 . 4 5  
,200 132.4 .4 
, 9 1 4  73.7 . 0  
,254 e e e . ~  -21.6 
.e42 1sr.a 1.4 
.e41 280.5 -28.0 
, 1 1 3  75.0 -1.1 
1S.61 10.68 3.89 
. 2 8 2  102.9 1 . 4  
-234 285.0 -28.4 
.(?IT 8 5 . 1  - 2 . 6  
14.30 1l.ll 6.04 
-2.a 
-1.9 










1.089 78.9 .248 
.e30 98.7 .401 
1.205 114.3 - 4 3 1  
6.18 5 . ¶ 9  16.18 
1.077 763.5 ,272 
1 .252  112.9 ,109 
6.37 5.29 15.10 
. w s  ga.8 . 4 a  
1.0630 74.0 .301 
1.241 111.0 ,374 
% . 6 5  J.07 14.20 
























. e s e  







88 .0  20.7 
.9610 1.4J6 8S.7 
.406A 1.4230 58.1 
.438 1.388A 124.6 
6.7 e130 17.118 
,9420 1.498 8 1 . 4  
.452A 1.4250 61.4 
. 4 5 5  1.435A 121.0 









53.2 198.1 ,9160 2.461 84.8 ,740 
169.2 271.2 ,493A 1.4270 6 4 . 3  i.311 
264.8 491.5 ,471 1.323A 117.4 -927 






265 .3  500.4 
90.4 29.1 
94.6 es.7 
,8850 1.405 64.1 J 3 3  
.328A 1.4300 (16.8 t . 319  
,486 l.ZY8A 113.9 ,901 
6.0 ,228 18.840 1 3 . 4  
,8410 1.489 83.2 ~ 7 2 4  
.5?I8A 1.4330 6 8 . 0  1.328 
,499 1.173A 110.4 .88P 
9.9 ,269 11.101 1.1 
8t.S 199.0 -7920 1.474 02.2 -7lt 
192.7 289.9 ,582A 1.4360 70.8 1-53) 
265.5 505.7 ,512 1.122A 100.9 .&03 
101.9 33.1 13.2 ,314 s . r e e  7.e 
r.2 
-.I 
- 5 . 0  
338.8 
4 . 3  











- * 4  
- 5 . 1  
1.9 - * 4  
-L.7 



































6 5 . 0  
218.7 
89.OL 

















, 6 1 7  
,515 








, 1 4 0  
. 3 4 9  
1.043 




, 4 1 3  
4- 6030 
4-ll381.4 
4-51  IO 
4-5000 4 - 5 2 4 0  ,178 146.8 - 6 . 0  -3.2 1.092 J1.4 ,227 1.191 49.6 202.3 .9210 1.461 83.8 a746 4 . 0  - - 6  1 7 4 . 2  
4-5210 4-5376.9 .e82 t85.8 -27.3 -2 .0  .625 $02.3 ,491 .965 193.3 271.1 -4911 1.4390 64.0 1.313 - a 6  -1.3 06.9 
4-3376.9 4 -5480  .167 49.7 Z.2 1.1 1.288 116.5 .481 ,908 265.5 490.3 .471 1.344A 118.0 ,935 -4.1 -22.5 C11.6 
13-48 10.69 4 .38  L.77 6.19 6.31 17.68 1/1/2 99.0 22.2 4 . 5  ,187 25.414 81.3 338.9 -¶1*3 69.2L 
6.177 60.0 202.6 ,0900 1.465 83.1 
,985 194.9 278.1 .527A 1.4430 66.6 
.E70 26S.l 494.6 .406 1.255A 114.4 
1/1/L 102.4 24.8 6.7 .e24 11.144 
,267 1.160 70.2 202.7 
,444 1.003 196.3 284.6 
,406 -842 265.9 499.3 
15.23 1/1/2 105.1 28.2 
.427 1.01? 197.8 290.8 
a378 ,820 e66.L 104.1 
14.31 l/l/e 108.7 32.4 







1.l3OA 101.4 .sic 8.753 
,734 e.3 -11.4 
1.329 -.6 -4.6 
.e89 -3.1 -m.t 
3.3  345.L - 5 . 0  
.g; t.0 -14.6 - 6 -1.8 
.e67 - f . T  -t7.4 



















































.L -15 .0  -4.4 








r n . 8  
,9160 l.46L 82.0 
,491A 1.4680 05.9 
.47L 1.38lA 118.8 
4.9 ~ 1 8 3  83.485 
.e970 1.480 o t . 3  
.@LOA 1.4PtD 66.0 
,487 1.L89A 113.0 

















8TOPOVCR TIME 8 SO DAYS 
LAUNCH ARRIVE SPEED1 R A l  D E C L l  
DEPART SUNGBY 8PEEDS RAS OECLS 
SWNGBY RETURN SPEEDS R A S  DECL5 
4 - I O 1 0  4-¶250  . e 2 8  110.3 -L.O 
4 - ¶ 1 8 0  1-5504 .7  .E70 1 7 7 . 1  -26.1 
4-5304.7 4 - 8 5 0 0  .4?8 81.6 -1.1 
1 4 . 4 1  11.33 5.1L 
PROP AERO DVL- -- 
- 
I 1  
I 3  
I 5  
OVA 





lDIE INBOUND SWINGBY 
--- 
V I P S I  1 E G E N S M A - T H E 1 1  T H E T i  PERlH  
V 3 PS1 S ECCEN SMA THE13  THE14 PERIH 
V S P S I  I ECCEN SUA THETS THETO PERIH 
EVA DVD EVR TYPE SUN A SUN R U P P A  
H I S S I O N  DURATION 8 400 D A Y S  
M A R S  ARRIVAL D A T E  2 244S250 
I OCT 1962  
APHEL P S I  4 V 4 I 4 D E C L I  R A 4  SPEED4 
APHEL P S I  6 V 6 I 6 DECLO R A I  SPEED6 
-A E I N C  RAP D E C t P -  ETA - C E R I C  
1 .411  01.4 . 743  2.7 -10.1 1 6 7 . 6  ~ 1 4 8  
1.4110 86.9 1.335 -.8 -L.l 11.5 e 4 1 0  
.LO3 11.C93 5.9 346.4 -5 .P  03.60 e.705 
-ACHE; - p s i  e--v 2 - I 2 OECLL R A E   SPEED^ 
1 . 1 0 ~ ~  111.4 .os0 -3 .1  -LO.C mr.0 .SSB 
a4 
8TOPOVCR TIME x 30 D A Y 8  1982 INBOUND SWINGBY MI8SION DURATION X 5L0 D A I S  
M A R 8  ARRIVAL DATE = 2445150 
29 JUN 198t  
LAUNCH ARRlVE-8iEEOl R A l  DECLl I 1 V 1 - P S I - i C C E N  SHA- T H E 1 1  THET2 PERIH -APHEL---PSI 2 L I L OECLL R A P  SPELCC 
DEPART 8WNGBY SPEED3 R A 3  DECL3 X 3 V 3 PSX 3 ECCEN SMA THE13 THETI PERIH APHEL PSI  4 V 4 1 6 DECLI RA4 SPEED4 
8NNGBy RETURN @PEED5 R A 5  DECLI 1 3 V 5 PS1 5 ECCEN SMA THE15 THET6 PERlH APHEL P S I  8 V 8 I 8 DECLO R A 8  #PEE06 
-JVA--EVA --EVR _IYPE-SUN A SUN R RAPPI ----A - E - INC R I P  DECLP E T A  PERIC 
- r-  
-- MARS ARRIVAL DATE : 2 4 4 5 1 $ 0  (29  JUN 1982) -- - - - .- - 
- . e  1.127 89.8 ,246 1.309 
-2 .0  .602 8 1 . 0  , 4 7 7  1.031 
.9 1.240 115.1 , 437  e 8 2 2  
4.72 8.11 6.32 1 1 . 7 0  1 / 1 / 2  
- . 2  1.126 8 7 . 6  ,251 1.309 
-2.2 .611 81.6 ,439 1.043 
.2 1.230 113.4 .406 .e04 
4.80 6.19 6.01 14.74 1 / 1 / 2  
1 1.1 144.9 
169.9 281.6 
218.9 101.8 
I 22.2 30.7 
~ 10.8 144.4 
, 170.0 266.9 
259.1 106.4 




11 .6  
.96OD 
,564.4 

















9 . m i  
.731 9 . 0  - I S . *  3 0 4 . 3  ,219  
1.338 1.1  2 .7  43.3 .see 
. e 7 1  - 3 . 7  -20 .2  200.5 . 3 r 4  
4 . 8  3 i e . o  4.2 m . r o  1 . m  
, 1 3 1  2.0  - 1 3 . 0  304.8 .e23  
$0.3  322.4 10.1 92.30 i . r 4 r  
1.341 1.2 3 . 1  45.4 ~ 4 8 5  
.853 - 3 . 5  -22.7 2 l S . 1  ,326 
4-4990 *-Si50 ,180 1S9.0 7.8 
4-5160 4-5574.1 , 254  290.3 -28.S 
4-53r4.i  4-5510 ,420 68 .2  -2.5 
i 4 . e ~  0.75 4.16 
. . - ___ - __ 
-.I 1.123 83.3 ,264 1.292 33.0 146.3 .951D 1.6341 100.8 .?E4 1.9 -14.3 303.9 . L e 7  
-2.4 .623 82.9 ,432 1.060 170.4 29S.7 .80lA 1.516 71.0 1 .347  1.3  3.9 48.0 .428 
4.90 6.29 ¶.Sa 13.26 11112 23.3 47 .3  20.7 ,329 5 . 5 7 9  $8.2 328.2 10 .1  04.10 1 . 5 0 5  
-.Q 1.214 110.9 . w e  . r r 9  259.3 517.3 .497 1 . o 6 i ~  101.8 .e t8  -3.1 -es.e t i 0 . 9  . m e  
MARS ARRIVAL DATE :: 2445160 I 9 JUL 1962) -----__ -- . --__I 
1.260 354.2 113.4 
1.004 171.3 e 1 4 . 0  
1/1 /2  28.1 28.4 
1.262 3.4 152.4 
1.018 171.5 280.0 
i / l / Z  27.2 29.1 
1.280 13.4 152.3 
1.030 171 .8  285.5 
1/1 /2  27.0 53.4 
.e57 959.5 498.3 
.e30 259.7 500.4 
.e10 219.9 504.9 
4 - 4 9 5 0  4-5160 ,105 173.9 -6.9 - e 8  1.119 91.1 ,232 
4-5190 4-5363.3 ,293 292.0 -26.3 -1.9 .569 E l . ¶  .501 
14.28 10.19 3.60 4.09 7.48 6.60 17 .07  
4-53es.a 4 - 5 4 r o  . s r i  5 1 . 0  3.1 1.6 i .260  1 1 7 . 1  . 4 7 1  
4-4960 4-5160 ,101 168.6 -1 .6  
4-5190  4-5366.9 ,276  292.2 -26.8 
4-3310.9 4 -3480  ,527  56 .8  1 .9  
13.95 9.80 3.60 
- . E  1.120 89.3 ,233 
-2.0 .EO1  82.4 ,477 
a 9  1 .245 115.2 ,441 
4.15 7.54 6.20 15.91 
-2.1 ,611 83.2 .456  
- 2  1.234 113.5 . 411  
4.19 7.59 5.88 14.91 
- . 4  i .12a  87.4 . 2 ~  
,9830 1.58iA 97.7  .?e8 
.532A 1.504 86.1 1.332 
,484 1.191A 113.1 .878 
10.3 .217 11.094 2.6 
. B I B 0  1.562A 97.9 .727 
. I S B A  1 . 5 0 2  66.5 1.337 
.418 1.143A 109.6 .659 
13.4 ,252 6.584 8 .8  
1.1 -11.4 304 .3  . I 9 5  
1.0 C . 2  46.3  .5er 
- 3 . 7  - m . e  P L I Q . ~  .3e3 
321.4 2.0 90.30 L . 1 8 8  
e.2 -12.0 504.5 . l o 7  
1.0 2.5 46.5 a468 
I - 3 . 5  - L 3 . O  e15.2 .331 
3e4.9 8 . 7  oe.oo i . o i o  
4-4970 *-sieo . t i 4  162.5 2.7 
4-a3ro . t  4-5490 ,466 61.6 .1 
i 3 . m  0 . 5 8  s .ee  
4-9190 4 - 5 3 1 3 . t  , 2 5 8  292.4 - 2 r . r  
4-3373.t  4-ssoo . 4 5 5  6e .4  -1.0 
4-5190 4-5370.1 .e68 292.4 -27 .2  
4-4960 4-5180 .132 117.8 5 .9  
13.10 9.48 3.85 
- . 4  1.118 8 5 . 3  .241 1.274 24 .3  152.9 .9880 1.581A 86.0 ,794 1.1 -12.6 303.9 .lQB 
-2.2 a619 83.6 ,442 1.041 172.0 290.4 .I8lA 1.500 70.3 1.341 1.0 e.9 50.4 , 4 5 5  
4 .22  7.62 5.63 14.08 1/1/2 21.1  38.4 18.5 ,290 6.971 13.5 328.L 13.5 95.40 1 . 7 3 4  
- .4  1.225 112.1 . ~ s  , 7 9 5  e6o.i 510.0 . 4 8 0  1.101~ 106.1 .e44 - 3 . t  -23.0 2io.e  ,202 
4-4990 
4 - S l O O  
4 - 3 5 7 5 .  7 
4-5000 
4-5190 




4 - s i e o  . is8 i 5 5 . 2  r . 8  
4-5373.7 .e48 292.4 -26.2 
4 - 5 S 1 0  ,428 70.4 -2 .S  
15.82 9 . 5 7  4.14 
- . 3  i.114 
-2.3 .625 
-1.0 1,216 
4 - 2 5  7.64 
- . 3  1.106 
-2.4 ,629 
- 1 . 5  1.212 
4.28 7.67 
83.0 .2SO 1.262 36.1 114.)  
64 .3  .429 1.049 172.3 294.6 
110.9 .363 , 764  260.2 515.6 
5.43 15.39 1/1 /2  28.9 41.0 
60.4 .E64 1 . 2 4 4  46.6 156.9 
84.8  .420 1.055 172.5 298.0 
109.9 ,346 , 7 7 5  260.2 522.0 
5 .29  12.86 1 / 1 / 2  31.0 53.9 
. ~ m n  i.sr8~ 97.9 
,490 1 . 0 6 8 ~  1w.e 
.598A 1.499 71.7 
19.4 -328 5.923 
. 9 1 S O  I.57ZA 97.6 
. 6 1 1 A  1 .498  72.8 
. S O 7  1.043A 99.0 




1 7 . e  




I e.a -13.3 302.e ,190 
1 -3.0 -28.8 ~ 2 2 . 4  ,252 
1.1 3.P 51.0 .428 
' 331.0 17.P 94.40 1.014 
1.0 -14.1 300.3 ,201 
I I.1 3.5 52.8 .408 
I -2.9 -27.6 222.7 ,219 
! 333.3  20.2 95.10 1 . 5 2 4  
4-5100 .193 114.6 8 . 0  
4-5377.0 .242 292.4 -28.5 
4 -5520  .406 t 3 . 6  - 4 . 1  
14.15 9.88 4.59 
4-5160 .E34 156.1 6.5 
4-5318 .9  -239 292.4 -26.8 
4 -5510  ,395 7 S . 8  -5 .6  
1 4 . r 1  10.42 5.22 -- - - __ - 
- . 3  1.099 7 7 . 5  ,261 1,218 6 1 , 7  159.8 ,6720 1 .565A 97 .6  .E99 1.9 - 1 5 . 1  297.0 .e03 
-2 .4  .632 84.6 ,415  1.056 172.6 300.1 .619A 1.498 73.5 1.348 1.1 3 .7  13.4 .S95 
-1.9 1.208 109.3 .335 ,768  269.9 529.2 .511 1.026A 95.3  .e17 -2.8 - 2 7 . 7  219.4 ,195 
4.34 7 . 7 4  5.20 22.48 i / i / z  34.2 66.1 24.2 .385 4.761 22.8 335.0 29.8  95.30 1.449 
MARS ARRIVAL DATE I: 2441170 (19 JUL 1982) ___-_ 
4-4940 4-5170 
4 - 5 3 6 0 . 7  4-5460 






.e29 4 6 . 5  
14.83 10.67 
- 1 0 5  166.3 
.2QO 294.0 
. S I ?  s 2 . r  
1 5 . 1 1  10.08 
. l o 2  162.5 
,274 294.2 
, 9 3 1  56.4 
lS.84 9.66 
-36.6 . - 4 . 8  
-25 .s  -1.8 
4 .1  2.3 
3 .86  3.95 
-14.4 -1 .1  
1.1 1 . 8  
5 . 5 8  5 .67  
- 2 e . o  -1.9 
1.112 92.3  
. 3 7 2  82 .0  
I . 2 6 5  119.4 
7 .35  e .99  
,220 1.259 347 .3  521.9 
-531 .973 172.8 265.8 
.I120 ,907 260.0 491.4 
18.89 1/1 /2  42 .0  22.9 
.E20 1.282 356.1 520.5 
.SO2 .990 1 T 3 . 0  272.3 
-461 ,866 2SO.2 495 .0  
17.32 1 f 1 / 2  3 4 . 7  21 .4  
.221 1.262 5 . 5  159.6 
, 4 1 7  1.008 173.3 278.4 
,445 ,639 260.4 499.0 
16.12 l / l / e  33 .2  26.4 
.225 1.259 19.6 159.8 
. 4 1 7  1.019 173 .6  261.1 
.414 ,811 260.7 503 .5  













. l i S l A  
, 4 7 9  
l L . 2  
1.536A 95.0 
1.489 81 .2  
1.379A 120.7 
. i s 2  L8.428 
.726 6 . 8  5 . 3  207.8 
.959 -4.3 -15.0 107.9 
1.314 . r  i.s 45.6 
43.3 s i 7 . 9  -43 .4  6 i . r ~  
, 1 8 7  
. 50e 
4.170 
, 1 7 4  
-871  





t . 4 6 0  
.1 7 s  
,491  




.S88 8 3 . 0  
1.266 117.3 
7.01 8 .49  
i . 5 4 0 A  95.3 ,727 3.4 -5 .0  SO2.t 
1.467 63.8 1.821 .? 1.5 46.0  
1.265A 111.0 .910 -4 .1  -16.1 C04.6 
,181 16.324 14.7 3 ~ 0 . 8  -11.8 e r . 9 ~  
4-4960 4-5190 
4-JZOO 4 -5388 .3  
4 -8383 .5  4 -5480  
-3.0 -1.0 
-26 .3  - 2 . 0  






.;le 1 9 7 . 4  
,261 294.2 
,401 63.8 
13 .11  9.41 
1.1 -.6 
-27.0 -8.1 
. J  . 2  
3.86 3.69 
1.114 6 7 . 1  
,611  8 4 . 7  
1 .256 113.5 
1.09  1 . 7 s  
l.lrl2A 95.6 , 728  L . 4  -10.0 303 .6  
1.461 6 8 . 3  1.333 ~8 C.0 51.6 
1.lSSA 110.3  ,861 - 8 . 1  -eJ.L E 1 8 . 7  
, 249  9 . 4 2 0  7.0 S L 1 . 4  8.9  91.10 
u-4860 4-?,iro . i s 0  $1~.6 5.1 
4-1200  1-5574.6 , 2 5 0  2 9 4 . 1  - 2 ? * S  
4 - ~ i r d . ~  4-(so0  . u f r  66.3 -1 .0 
18 .03  9.32 3.64 
4 - 4 9 9 0  4 - 1 1 7 0  . ! I 7  152.3 7.3 
r - w o o  4-531r.t .242 294.1 - e ~ . o  
4-3377.C 4 - 1 S 1 0  ,429 72.4 - 2 . 6  
1 3 . 1 5  9.41 4 . 1 3  
- , 6  1.112 6S.l  
-L.l ,620 61.3 
- .1 1.229 l i 2 . l  




3 3 . 6  
3 6 . 5  
174.3 




2 8 l . i  












s t  . i  
,9640 1.541A 95.6 
. $ ? ? A  1.461 10.0 
,491 1 . l l O A  108.8 
11.3 -286  7 . J P 8  
. r e 3  C.L -11.1 t o 2 . 9  ' .176 
.? IS7  0 8  E S P  5 3 . 4  . 4 9 ?  
.649 -3.2 -LJ.2 22l.S .e99 
12 .3  s 3 0 . v  12.2 03.20 i . e r e  
- . d  1.108 82.8 
-2.2 ,626 83.8 
-1.0 1 . 2 2 1  110.9 




5.10 l f l / 2  
,9430 1 . 5 3 8 A  9 5 . 4  
,1911 1.462 71.5 
. S O 2  1 . 0 7 5 A  103.3 
1 6 . 3  .327 6 .304  
4-5000 4 - 3 1 1 0  ,191 $5.2.7 8.2 
1-5200 4 - 9 3 7 9 . 3  .236 293.9 -28 .3  
4-5519.11 4-sseo .407 7 5 . 8  -1 .2  
-.I 1.102 60.3 
-2 .3  ,631 86.1 
-1.5 1 .215  109.8 
3 . 7 5  7.15 5.13 




,0110 1.134A 95 .2  
.609A 1.461 72.7 
.S i0  1.040A 99 .8  
21.0 ,363 5.469 
4-5010 4 - S l 7 0  .231 1 5 4 . 0  8 .2  -.I 1.093 7 7 . 6  .276 1.199 63.6 161.0 
4-5380.1 4-9530 ,392 78.3 - 1 . 7  -1.9 1.211 100.1 .333 ~ 7 7 2  260.8 527.3 
14.00 10.10 9.17 3 - 8 1  7.21 1.03 1 2 . 5 3  W1/2 41.4 62.3 
 IO 4 - m 0 . ?  .232 293.0 -28.5 -2 .3  .e34 86.4 .*it 1.040 174.8 299.7 
.OW0 1 . 5 S O A  94 .9  .698 1.9  -14 .5  t 9 4 . 9  a180 
,618A 1.460 1 3 . 5  1.345 . 9  2.9 58.8 .39P 
,515 1.029A 0 6 . t  .e20 -e.? -26.3 Lt3.5 . I 9 6  






. l o 3  
.269 . 136 
lL.08 
. l l l  
.&?SO 
.495 










1 5 5 . 4  -29.1 -3.S 1.110 
e95.6 -25.8 -1.9 -187 
54 .4  3.2 1.6 1.2?2 
118.1 -11.0 -1.8 1.110 
295.8 -28.3 -2.0 .e01 
60.1 1.0 .9 1.2S6 
9.5.9 3.18 5.33 6.13 
152.0 -1.8 - 1 . L  8.110 
65.4 - ¶  -1 1.143 
 - -- .-_ 
io .or  3.00 3 . 4 1  0.87 
e95.4 - t e . e  -L.O .me 
* . t o  a,so 3.31 8.71 
[VAL DATE f 244 
!48 35 
I 7 8  87 
179 ea 





































,591A . so4 
$?.I  
5.e 
m e o  
4-St60 
4-5365.8 













4-(1519 .e .el3 1. .477 , 
.4SO 
18.34 1; 




' .O 167.0 





. tOb 1 4 . 4 t 1  
i . 5 1 3 A  93.3 
1.407 60.0 
,140 10.444 





1 .5  34.5 
4.) 8i.110 
-*.e 3 O l . L  
1.6 90.4 
-LO.4 ce3.1 
SO.6  0t .ao 
1 . 0 . 5 7 . 9  
1 0 . 1  04.10 
-m. i  t i t .0  
- m . a  t i 8 . o  
4 0 . 7  to9 .e  

















$50.4 8.5 -.9 1.100 
t95.t -e7.3 -e . i  .@ti 
i o  t -1.0 - 4 i . ts  
tos.0 - t r . i  -e.# .om 
e . t i  4.i~ %.ti 6 . 7 1  
*.is 3.85 s . i o  0.7i 
149.9 6.3 -.e 1.103 
74.4 -c.o -1.0 1.fm 
85 
910COVER 11UE 8 30 D A Y 8  1082 INBOUND SWINGBY M1831ON DURATION 1 520 D l V S  







4 -5380 .9  
4-5010 
4-5210 
4-SS82 * 5 
- - 







4-S520 , 4 0 7  
12.85 
__ 
R A l  
RA3 
R A 5  
AERO 
D E C L l  
OECL3 
OECL1 
7 . 5  
-28 .1  
-4.2 
4 . s 4  
DVL - 
1 '1  
I 3  
I 5  
OVA 
--. . . 
v 1  
v 3  
P S I  I 
P S I  3 
P S I  1 
80.3  
87 .8  
109.8 
4.97 




















SMA W E T S  
TYPE SUN A 
THE12 
THE14 

















1. S O I A  
1 .465 
1 . O l O A  
-411 
1. soer  
PSI 2 
P S I  4 





- 92.9-  
29 JUL 1082 
OECLP R A P  SPEED2 
DECL4 R A 4  8PEE04 
0 i 6 O E C L I  R A 6  EPEE06 
INC RAP OECLP ETA t E R l C  
.710 2 .1  
1 .341  .6  
.as1 -2.7 
18.3  338.8 









v 5  
EVA - 











8 .94  
-1L .2  206.2 ~ 1 5 9  
2 .0  59.0 ,407 
-28 .1  226. 7 -230 




9 . 5 1  















1 /1 /2  49.4 
1.118 7 7 . 1  
1.043 177.3 
, 7 7 0  261.3 









-2 .2  
-1.5 
3.34 
- . 7  
-2 .2  








- 5 . 7  
5.12 
77.7 




88 .2  
108.6 















9 7 . 0  
9 1 . 8  
73.9 






4-8iao  . z r ~  
4 - 5 S 8 3 . t  ,223 
4 - 5 5 4 0  .383 
14 .23  
7.1 
-28 .5  
- 7 . 1  
5 .e7 
- .6  
- 2 . 2  
-2 .4  
3.54 
.e120 . e6221 
,520 
24.0 
- 1 5 . 5  286.9 .168 
2.3 60.0 ,383  
23.2 95.10 1.568 
-28.1 2ei.e ,119 
MARS ARRIVAL DATE :: 2445190 ( 8 AUG 19821 - - -  --- - -  -- - -  - -. - -. __ 
4-4940  4-5190 -181  216.3 1 5 . 9  8 . 4  1.10s 91.8 '20s 1.237 349 .1  134.8 .983 1.490A 91.3 ,732 -8.7 -52.0 511.4 * % e 0  
4-8220 4 -5368 .1  - 3 0 3  296.1 -25.3 -1.9 .SO7 85 .9  ,131 .946 178.1 282.1 .438A 1.455 60.1 1.303 * 4  .I 19-11 ,645 
4-0363.1 4-5460 ,645 4 9 . 8  4 .3  2.1 1.299 110.9 . I 3 5  ,938 261.5 489.0 .436 1.4101 122 .1  ,958 - 4 . 5  -11.7 199.4 ,531 
14.64 11.27 4.43 3.87 6.77 6.84 19.30 t / l / Z  54.9 21.4 3.7 .141  31.261 0 3 . 0  341.4 - 0 8 . 4  0 1 . l L  4.302 
4-4960 4-Sl90 -110 148.8 -21.3 -3.0 1.107 88.5 .206 1.237 6.6 173.5 .OB20 1.491A 0 1 . 7  .732 4.6 L .1  L9d.l 
4-5220 4-5370.9 ,261 296.3 -26.3 -2 .0  ,601 87.6 ,478 ,983 177.4 275.4 .113A 1.453 6 5 . 1  1.319 - 4  * 8  5 1 . 1  e541 
4-5SYO.B 4-S460 - 5 4 1  61.8 2.0 - 9  1.261 111.1 . 4 5 5  *E17 262.0 496.4 .467 1.2481 115 .1  ,699 -3.9 -21.4 213.1 **IS  
12.61 9 . 1 1  3 .61  3.13 6.14 5.07 16.56 1/1/2 4 9 . 6  26.4 6.9 .EO$ 16.676 9.6 828.7 -9 .5  89.4L 8.220 
4-4970 4-5190 ,113 148.1 -6 .6  -1.8 1.108 86 .7  ,210 1.233 1 9 . 0  173.7 ,9740 1.491A 91.7 -730  3 . 3  -3.7 L 9 9 . 0  . I 4 3  
4-5220 4-5874.3 ~ 2 5 1  295.9 -26.8 -2.0 *613 88.3 . I 56  .998 177.9 281.4 A43A 1.452 6 7 . 7  1.325 a4 a 9  17.8 ,498 
4 -5874 .3  4-1490 .499 6? .2  . 5  . 2  1.247 113.9 ,421 .E31 262.2 500.7 . 4 8 1  1.181A 111.6  .E77 -3.1 -23.7 219.3 -362 










,130 147.7 .9  
.E40 295.5 - 2 7 . 2  
.46P 1 2 . 0  -1.0 
12.06 9.06 3.84 
-1.3 1.104 
-2 .0  .623 
- .4  1 .237 
3.00 6 . 4 1  
-1.1 1.100 
-2.1 ,631 
-1 .0  1.226 





84 .8  
88 .6  
112.3 
5.22 
82 .7  




8 9 . 8  
109.7 
4 .e3 
.E17 1 .221  30.0 174 .1  
,437 1.010 178.1 288.9 
,392 ,812 262.4 505.6 
14.51 1/1/2 46. )  33.8 
.e27 1.214 41.S 175.9 
.423 1.020 179.0 291.7 
.368 .798 262.6 111.0 
13.73 1 /1 /2  5 0 . 5  39.2 
,243 1.199 13.3 177.1 
.412 1.028 179,s 295.8 
.346 ,787 282.8 517.0 
13.11 1/1/2 53.8 48.3 
.96OD 1.491A 91 .1  
.568A 1.412 6 9 . 6  
.494 1.130A 108.1 
13.0 .282 0 .847  
.938D 1.490A 91.2 
.589A 1.452 71.2 
.506 1.0901 104.7 
18.0 .a23 7.169 
.go80 1.489A 90.6 
,605A 1.452 72.5 
. 5 1 5  1.080A 101.2 







.e31 - 2 . 7  
17.2 341.4 
-9.1 296.2 .142 
1.2 60.7 ,431  
13.6 98.00' 1.994 
-11.1 2 9 2 . 9  - 1 4 4  
-28.8 2 S l . 8  ,235 
17.2 94.60 1 . 8 5 2  
- 2 7 . e  ~ 2 8 . 0  .e13 
1.8 61.0 . 4 o r  












6 . S  
- 2 8 . 0  
-4.3 
4 . 5 1  
4-5010 4-5190 -225 152.9 6.9 - . O  1.086 77.8 ,264 1.178 6 5 . 3  179.3 .E670 1.489A 9 0 . 2  e704 2 . 0  -13 .1  288.5 e 1 4 0  
4-5220 4 -5384 .1  ,219 294.4 -28.3 -2.1 ,641 89 .9  ,404 1.034 179.8 298.8 ,616A 1.452 73.5 1.340 .4 1.4 62.6 .389 
4 -S364 ,1  4 - 5 5 3 0  ,389 82.8  - 5 . 6  -2.0 1.216 108.9 .331 .779 262.7 $23.7 ,522 1.037A 97 .7  .E28 -2.S -28.9 230.7 ,204 
12.09 9.18  5.06 3 .11  6 . 5 2  4 .71  12.63 1/1/2 58.1 56.0 21.4 .598 8 . 3 9 6  20.0 343.5 19.6 95 .30  1 .740  
4-5020 4-5190 .e67 156.6 6.4 - . 6  1 .075  15.0 ,293 1.152 77.1 181.1 .815D 1.489 89.6 .E90 1.9 - 1 5 . 0  263.8 , 1 5 5  
4-5220 4-5385.1 .217 2 9 4 . 2  -28 .5  -2.1 .643 90.0 ,400 1.037 180.0 300.6 ,623A 1.452 74.0 1.342 .4 1 . 5  63.0 .319 
1 3 - 1 0  10.44 5.78 3.26 6.67 4.66 12.32 1/1/2 63.3 69.4 23.2 ,419 4 .972  22 .3  345 .0  C2.l OS.30 1 .664  
4-5030 4-5190 .316 160.6 1.4 - . E  1.062 71.0 .329 1.121 88.6 182.1 ,7510 1.490 8 8 . 6  .E72 1.7 -18.8 217.6 .167 
4 -5220  4-5385.0 . e l 7  294.3 -28.5 -2.1 ,643 90 .0  .400 1.037 180.0 300.4 .622A 1.452 1 4 . 0  1 .342  -4 1 . 5  63.0 - 3 0 0  
4-5365.0 4-1150 .380 81.0 -8 .4  -2.8 1.209 108.1 ,321 ,768 261.3 540.0 . I 2 1  1.011 9 0 . 0  ,818 -2 .4  - 2 6 . 1  216.6 a 1 1 9  
14 .81  11.31 6.68 3.52 8.92 4.67 12.21 1 /1 /2  68 .0  87.4 24.1 e416 4.799 24.6 5 4 5 . 5  24.8 04.IJO 1.581 
4-~3es.i 4-5540 .a10 84.6 - 7 . 2  -2.4 i . z i ~  108.4 .sa ,713 262,s 1si.3 ,525 1 . 0 2 1 ~  0 4 . 1  ,822 -2.4 - 2 e . 7  ee6.i . i o 1  
_- _ _ _ _ _  MARS ARRIVAL DATE = 2445200 (18 AUG 19821 -- -- - 
4-4930 4 - 5 2 0 0  ,110 190.0 25.5 2 .6  1.101 93 .1  ,203 1.228 341.4 542.4 .979 1.476 89 .4  , 7 3 6  - . O  - 2 6 . 8  298.6 ,116 
4-5230 4-5360.1 ,326 296.9 - 2 4 . 8  -1 .9 ,541 8 7 . 1  . I 8 0  ,912 176.2 253 .L  .383A 1 . 4 4 1  16.3 1 .287  . 2  . 3  48.9  . I 1 6  
4-5360.1 4-5450 -716  44 .7  5.3 3.3  1.334 122.5 .591 1.026 262.1 484.7 .420 1.633A 128.2 1.007 - S . O  -1P .7  192.8 ,612 
13.67 1 i . i ~  3.64 2.55 5.96 7.41 21.34 2 /1 /2  56.1 18.9 6 . 5  . i i ~  1 i . 6 2 8  ieo.8 323.6 10.1 9 i . r ~  1.040 
4-4940 4-5200 
4 -5230  4-9364.4 
4-5364.4 4-5460 
4-4960 4-5200 
4 - 5 3 7 e . l  4 - 5 4 0 0  
4-4970 4-5200 
4 - 5 2 3 0  4 - 5 3 7 5 . 0  




4-5319.7 4 - s m o  
,129 199.0 
,301 296.9 
.653 $ 1 . 4  
1 3 . 3 1  10.62 
,140 137.2 
,262 298.1 
, 546  63.5 
13.02 9.73 
,110 144.0 
,248  291.5 
.$Ob? 68 .9  
lt.02 9 . 1 4  
,131 145.2 
e236 294.9 
, 4 6 4  73.8 
~ 1 5 1  148.6 
s 227 294.3 
a433 78.1 
i i . m  8.08 
11.00 9.01 





- 2 6 . 3  
2.0 
3.94 
- 1 4 . 1  
-26 I 8 
.1 




2 . 5  
-27.  7 
-2 .7  
4.10 
3 . 1 2  
5 . 0  
-1 .9 
2 .1  
- 5 . 6  
- 1 . 9  


















86 .7  
90.4 
114 .0  
5 . 4 2  
8 4 . 8  















5 6 . 5  20.7 
9 . 1  179.8 
179.8 174.0 
202.7 495.1 




. 4 3 r  
1.476 8 9 . 8  
1 . 4 4 1  59.8 
.141 27.549 
1 . 4 7 6 A  9 0 . 0  
1 . 4 4 0  61.2 
l .264A 115.7 
,202 19 .330  




1.476 8 9 . 8  
1.4400 69.4 
1 .141A 108.7 
.E79 9.593 
1.478 09.4 
1 .4410  71.1 
1.098A 105.3 
.321 7.831 









- 3 . 3  -40 .2  504.3 
.2 . 3  5 2 . 2  
- 4 . 8  -16.0 200.1 
331.3 78.8 8 8 . 1 L  
7.2 14.1 292.4 
.E .4 s r . 8  
-3.9 -21 .6  2 1 4 . 1  
851.0 -15 .6  8 9 . l L  
. l e e  
,053 
,544 
8 . 7 4 7  
, 1 5 6  
- 5 4 6  
a423 
3 . 6 9 7  
- 1 3 6  
,502 









16.78 1 / 1 / 2  
,9810 
, 5 0 7 1  
,468 
5.9 
- 2 . 8  






6 .29  
.eo1 1.221 
-425  -839  
11.84 1/1/P 
.e12 1.218 
, 4 1 7  1.003 
11.66 l / l /P 
,418 .gag 
.394 . a t e  
19 .8  160.1 
180.1 280.2 










,134 4 . 2  1 . 8  295.0 
.ai13 -3.1 -23.9 220.5 
1.322 .2 . 4  60 .1  
8 5 4 . 1  - . 7  91 .10  
3 .2  -3.6 L94.5 
.2 - 5  61.9 
- 3 . 2  -25.8 226.2 
3 3 1 . 9  1.4 02.60 
- 1  .o  








1 .240  
6.21 
30.7 180.8 
263.2 504 .2  
i 8 i . i  285.8 




7 . 4  
4-4900 4-5200 
4-1280 4-S381.1 
4 -5391 .a  4-1510 
t . 7  - 7 . 0  292.4 
.t .S 63.4 
-2 .0  -27 .3  m o . r  
841.0 12.4 91-80 
, 1 3 1  
. 2 ?9 
2 .130  
,433 
.223 i.207 42.0 181.9 
,368 ,803 263.4 509.5 
13.85 l / l / 2  59.5 37.8 
,422 1.013 i a i . 8  290.0 
4-5000 4-5200 ,181 149.1 5 .0  -1.2 1.092 80.5 .238 1.102 13.6 183.3 .9080 1.477 89 .0  -710 2.4 -9 .8  189.0 * I 3 3  
4-5280 4-5383 .B  .220 L93.7 -28.1 -0.0 .E41 91.6 ,410 1.022 182.3 091.2 .6O3A 1 .4410  72 .5  1 .336  . 2  - 8  64.8 , 4 0 1  
4-!J303-8 4-5S20 e407 81.9 - 4 . 3  - 1 . 5  1.224 109.7 .341 .791 2 6 3 . 6  $11.1 .517 1.065A 101.9 ,839 -2.8 -L6.4 233.6 * E d 1  










1 . 3 3 3  
.E50 
12.5 
4-5010 4-5200 .221 152 .5  5.8 -1.1 1.081 
4-5230 4-1361.1 ,211 293.L -28.4 -0 .0  .E46 
lL.58 9.82 5.01 L.92 6.33 
4-5020 4-5200 ,262 156.5 9.0 -1.0 1.074 
4-5L30 4-5380.9 -212 292.9 -28.6 -L.O ,648 
4-1806.1 4-5540 ,116 66.9 -7 .3  -L.4 l.Ll1 
w ~ 8 0 8 . r  4-5580 .sa8 04.0 -s.o -2.0 I . L ~ O  
1 3 . ~ 0  io.eL 5.60 3.01 0.49 
76 .0  .e60 1.173 61.1 184.1 
91.9 ,401 1.G28 182.8 298.1 
108.8 ,330 ,783 263.6 522.1 
4.61 1L.69 l / l / P  67.3 13.3 
75.8 ,287 1.149 76.0 186.1 
1 92.0 .396 1.032 183.0 300.9 
1OO.L ,310 .776 263.3 129.5 
1 4.14 lL .34  l / i / L  72.4 6S.6 
4-5030 4-5200 a306 161.0 4 .7  -1.0 1.06i? 72.4 1.120 87.0 1 8 r . l  .7190 1.481 06.T ,680 1.0 -16.4 C74.0 ~ 1 5 9  
4-SL80 4-5367.0 .Lli 202.0 -L0.6 -L.O .649 92.0 ,396 1.033 183.1 300.9 .024A 1.44'20 74.C 1.341 .I! .I 85.9 ,374 
4-8807.0 4-55SD ,374 67.7 -8.5 -L.O 1 . t l L  $08.1 ,317 .771 L62.4 538.0 . I t 7  1.011A 00.0 .E21 4.3 -L7.6 221.7 ~ 1 7 0  
14.41 11.01 o . 8 ~  1.35 6.76 4 . 5 3  i ~ . i o  i i i / e  7 ~ ~ 7  oc.o c3.6 .430 4 . o o t  ~ 3 . 4  840.4 LS.O 94.90 i . o m  
86 
BTOPOVER T I U E  a SO DAYS 1982 INBOUND SWINGBY 111351ON OURATION = 520 0 A V 9  
UARS A R R I V A L  D A T E  2145210 
2 8  AUG 1902 --- - 
LAUNCH A R R I V E  0PErCl 
DEPART UWNGOY 6PEE03 
6WNGOY RETURN 6PCE05 
PROP 
R A l  
R A 3  












4 . 1 3  
OVL - 
1 1 V 1 PSI 1 ECCEN S W A  THETI THE12 PERIH APHEL PSI 2 V 2 I L OCCLL RA2 BCECC?. 
I 3 V 3 ?SI 3 ECCEN SWA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 O E C L 4  RAI U?ECD4 
1 5 Y 5 POI 5 CCCEN SWA 7HET5 7HE76 PERIH APHEL PSI 6 V 6 I 6 OECL6 RAO 6CEEO6 
DVA EVA - DVD CVR TYPE SUN A SUN R KAPPA - A  E INC RAP OECLP ETA PCRIC _- .^._ 
4-4950 4-5210 , 202  
4-¶240 4-5309.6 .PI9 





3 . 3 1  6.17 
, 90.1 .196 1.225 359.1 5 
, 91.8 ,511 ,941 181.1 2 
118.1 .SO5 ,910 263.2 4 
' 6.22 3 8 . 3 1  2/1/2 10.9 
8.0 .985 1.466 88.5 -142 -6.3 -63.0 310.2 ,160 
.9 .403A 1.4300 62.1 1.304 -.O - . O  51.6 . a03  
1.0 . 4 5 3  1.3791 119.8 a942 - 4 . 1  '10.3 208.0 a492 
' .1  3.7 ,165 30.987 67.4 332 .5  - 0 1 . 3  07.5L 4.960 
4-49rO 4-5210 .154 151.6 -25.7 
4-5240 4-33r6.8 .246 294.2 - 2 1 . 0  
4-5376.0 4-5490 . S O 6  7 0 . ¶  .I 
- 4 . 5  1.102 86.6 .EO2 1.219 20.2 186.0 $9130  1.466 E8.5 .740 5 .8  10.4 209.8 .139 
-1.9 ,618 92.8 , 4 5 1  .983 183.3 279.1 ,534A 1.1310 67.2 1.320 - . O  - . 1  62.6 .SO6 
.2 1.256 114 .1  ,429 .E46 263.6 498.1 .484 1.2091 112.0 .a69 -3 .5  -24.1 221.6 - 3 1 9  
2.95 6.34 5.38 15.82 1/1/2 08.1 2 1 . 5  8.0 .235 14.412 4.4 336.6 - 4 . 4  90.90 3.148 
4-4980 4-5210 - 1 3 4  142.6 -8.6 
4 - 5 2 4 0  4-1180.0 -234 293.2 - 2 1 . 5  
4-5380.0 4-1500 ,461 75.5 -1.1 
-2.6 1.100 64.8 .209 1.213 30.9 186.6 
-1.9 ,630 93.2 .437 .991 184.2 285.0 
- . 4  1.244 112.4 .397 .824 263.9 502.9 
2.10 6.12 5.09 14.81 1/1/2 67.2 31.3 
-1.9 1.091 82.8 .220 1.203 42.0 187.5 
-1.9 .639 93.6 ,421 1.009 184.0 290.2 
-1.0 1.235 110.9 .370 .BO1 264.1 508.2 
2.07 6.08 4.86 13.97 1/1/2 69.1 36.1 
.959D 1.406 88.3 ,737 3.9 - 9  290.1 ,127 
.56lA 1.4320 69 .2  1.326 -.O -.l 04.4 +46? 
,497 1.151A 108.3 .810 -3.2 -25.9 221.5 , 3 3 0  
,9380 1.467 87.9 , 132  3.1 -4.4 288.3 .le5 
, 5 8 4 A  1.4330 71.0 1.331 - . O  - . I  69.9 - 4 3 4  .% 
,509 l.lO6A 105.9 ,854 -2.8 -27.3 232.4 ,286 
11.1 .276 i0.35~ 5 . 2  340.0 5.2 oe.so t . 5 7 9  
i4.2 .si9 8.019 10.0 343.2 10.8 9 3 . ~ 0  r.258 O 
l1.0I 8.96 3.88 
4 -4990  4-5210 , 1 5 5  14S.4 -.6 
4-9240 4-5382.6 .225 292.3 - 2 1 . 9  
4-5382.6 4-5510 ,434 79.9 - 2 . 1  
11.63 8.96 4.10 
4-bOOO 4-5210 .183 148.5 3.0 
4-5240 4 - 5 3 0 5 . t  .218 291.5 - 2 8 . 1  
4-9365.L 4-5520 , 401  83.7 -4.4 
11.84 9.14 4.45 
-1.5 1.091 80.6 ,235 1.189 53 .3  188.6 ,9100 1.469 81.4 .725 2.6 -6.2 284.8 -121 
-1.9 $046 93.8 ,409 1.018 185.6 294.1 .602A 1.4540 12 .4  1.335 e . 0  -.l 01 .0  ,401 
-1 .5 1.221 109.7 .347 .795 264.3 514.1 ,519 1.011A 102.5 ,843 -2.5 -20.4 e 3 5 . 1  ,246 
2.70 6.12 4.69 13.28 1/1/2 12 .5  42.4 11.2 ,362 6.692 14.6 341.9 14.6 94-70 t . 0 0 3  
4-5010 4-5210 ,217 152.3 4.4 
4-1240 4-5381.1 ,215 290.6 -28.5 
4-1301.1 4-5530 . 3 8 ?  86.8 -8.0 
1P.31 9.51 4.94 
- 1 . 3  1.084 
-1.9 .651 
-2.0 1.222 





18.3  .255 1,172 64.5 
94.1 .400 1.025 186.2 
100.7 .330 ,786 264.4 
4.56 12.75 l / l / 2  70.8 
13.7 .E82 1.150 1 5 . 6  
94.2 .394 1.029 186.5 
4.49 12.37 1/1/2 81.1 

















86.1 .111 2 . 3  -1l.e 280.5 ,132 
1 3 . 5  1.338 - . O  -.I 67.6 .a87 
99.0 -834 -2.3 -29.1 e36.5 -212 
5.010 17.6 318.2 11.4 95.40 1.933 
1 4 . 2  1.340 - . O  -.I 66.3 . 313  
95.1 .828 -2.2 -29.3 e 3 3 . 0  . I 8 3  
85.0 .?os 2.0 -1s.e e75.7 ,141 
5.258 20.0  350.0 19.6 05.6~ i.631 
4-5020 4-5210 ,256 156.1 4.5 
4-1240 4-5388.4 .210 290.3 -28.1 
4-5366.4 4-5140 , 3 1 5  E9.0 -7.4 
IS.04 10.06 5 . 5 1  
4-5030 4-5210 a299 161.3 3.6 
4-5240 4-5308.6 ,209 290.2 -28.8 
14.09 10.83 6.36 
4 - ~ 3 0 0 . 8  4-5950 .369 90.1 -0 .0  
_______ -.-. ._. - 
4-4930 4-5220  ,101 189.0 21.3  
4-5210 4-1362.5 *33l  295.1 -25.2 
4-5362.8 4-5410 , 1 3 8  41.9 5.6 
13.52 11.21 3.61 
-1.1 1.063 12.9 .315 1.123 86.3 191.8 .7690 1.417 04.9 .690 1.8 -16.0 270.8 - 1 5 5  
-1.9 .655 94.2 .395 1.051 186.6 301.8 .626A 1.4360 74.5 1.340 - a 0  -.I 68.4 ~ 3 0 9  
3.20 6.60 4.46 12.17 ill/&? 86.3 78.6 23.2 e441 4.912 22.2 350.9 21.7 9 5 . 3 0  1.152 
-2.7 1.214 101.9 ,313 ,174 263.5 536.1 .532 i.016~ 91.8 .e24 -e.$ -28.3 226.4 .le9 
WARS ARRIVAL DATE = 2445220 f 1 8EP 196E) -. ._ 
2.3 1.099 93.1 ,198 1.220 341.2 5 5 3 . 5  .919 1.461 86.1 .748 -.6 -26.9 289.2 ,104 
- 2 . 0  .538 94.2 ,593 .E93 182.9 249.9 .363A 1.4220 5 5 . 0  1.278 - . e  - . 3  5 4 . 4  .738 
3.0 1.352 123.1 ,611 1.081 263.6 402.3 .420 1.142A 121.5 1.032 -5 .4  -13.4 194.0 , 643  
2.31 5 . 1 3  7.61 22.11 2/1/2 75.6 11.1 8.8  .110 13.043 131.0 330.1 42.2 95.00 1.311 
4-4940 4-5220 ,107 190.4 35.2 S.3 1.101 91.6 .195 1.222 350.2 152.3 ,984 1.469 81.1 .748 -1.7 -34 .0  293.1 .IO? 
4-ILSO 4-5366.6 ,3114 295.1 -25.7 -2.0 ,565 94.5 , 5 5 1  ,918 183.1 2 5 1 . 5  .412A 1.4230 5 0 . 8  1.291 - .E - . 4  57.5 a670 
4-5366.8 4-5400 ,670 54.5 4.6 2.7 1.322 120.6 , 5 5 9  ,992 263.1 485.4 .438 1.548A 124.0 .980 -4.9 -16.6 201.5 . 5 7 O  
12.84 10.49 3.62 2.35 5 . 7 1  6.87 20.26 2 / 1 / 2  73.1 19.4 5.8 .134 19.694 120.6 333.8 3 9 . 2  90.50 L.505 
4 - 4 9 5 0  4-1220 ,139 199.0 14.0 
4-5250 4-5370.6 .281 294.1 -26.3 
4-5370.6 4-5470 ,010 60.6 3 . 5  
12.01 1O.LO 3.93 
4-4970 4-5220 ,180 125.7 -42.6 
4-5250 4-5316.1 ,248 291.1 -21 .3  
4-5378.1 4-5490 ,510 72.1 .6  
13.53 9.92 4.50 
4-4980  4-5220 ,142 139.2 -17.1 
4-5250 4-5381.C .E36 290.4 -21.8 
4-538l.C 4 - 5 5 0 0  .470 17.1 -1.1 
11.04 9.09 3.96 
5.9 1.102 90.1 ,194 1.222 359.6 551 .6  
-2 .0  ,589 94.8 ,514 ,941 184.6 264.8 
1.8 1.297 118.3 512 ,930 263.9 488.0 
2.61 6.02 6.28 18.64 2/1/2 14.5 21.4 
-1.9 ,623 91.1 ,458 ,979 186.6 278.4 
.2 1.261 114.2 .432 ,854 264.3 496.9 
3.61 1.01 5.42 16.00 l/l/2 79.4 26.6 
-8 .4 i.ioi 86.7 ,200 1.216 20.1 ioi.6 
.98S 1.459 87.2 ,748 - 4 . 4  
.457A 1.4240 61.8 l.SO2 - . e  
.454 1.406A 120.4 .951 -4 .4  
3.9 .162 29,304 62.9 2142.4 
.S I30  1.4S9 87.2 .740 9 .1  
. 53OA 1.4270 67.0 1.319 - . e  
-485 1.223A 113.4 .a95 - 3 . 5  
7.3 ,231 15.800 0.7 338.5 
-10.2 em.? .lee 
- . 4  60.3 ,610 
-19.5 200.6 ,504 
-02.1 88.2L 4 .118  
23.7 283.6 .i71 
-.5 64.9 .510 
-24.2 222.6 .see 
-6.1 90.9D 8.421 
-3.9 1.099 84.9 .207 1.210 30.6 192.0 .9600 1.460 86.9 ,143 5 . 0  7.2 205.2 ,129 
-1.9 -635 95.9 ,438 .994 187.6 284.4 .559A 1.1290 69.1 1.325 - . 2  - .e 06.7 . 4 7 0  
- . 4  1.248 112.5 .400 ,830 264.6 5 1.6 ,498 1.162A 109.9 .E75 -3.1 -26.0 228.1 ,337 
2 . 1 5  6.17 5.13  14-96 1/1/2 77.3 30.2  10.4 ,272 1 1 . 0 5 1  2.8 342.0 2.1 92.5D C.739 
4-4990 4-5220 .155 144.1 - 5 . 0  
4-IL50 4-SS04.0 ,221 209.2 -28.2 
4 - 5 3 8 4 . 0  4-5510 , 438  81.1 -2.8 
-2 .0  1.096 82.9 
-1.9 ,645 96.1 
-1.0 1.238 111.0 
2.63 6.05 4.90  
-2.0 1.091 80 .8  
-1.9 ,653 90.4 
-1.6 1.230 109.1 
2.05 6 . 0 1  4.73 
211 1201 41.5 
i121 1:007 188.5 
,372 ,812 264.8 
14.08 1/1/2 70.8 
.E32 1.188 5 2 . 5  
-409 1.017 189.4 
.348 -799 265.0 









.9400 1.461 66.5 ,739 
.183A 1.4310 70.9 1.331 
,510 l.ll4A 106.4 .859 
13.6 .311 8 .469  9.1 
.Si30 1.464 86.0 . I 3 1  
d01A 1.4320 1 2 . 4  1.33g 
.521 1.077A 103.0 . 6 A 4  
16.6 .sei 6 .929  1 3 . 1  
I 3.6 -1.0 203.1 ,123 
- . 2  -.7 68.1 ,456 
1 -2.6 -27.4 t 3 3 . 9  ,292 
345.1 9.0 93.80 e.365 11.64 9.00 4 .10  
4-5000 4-1220 ,180 148.1 .4 
4-5259 4-1366.S .220 280 .1  -28.5 
4-1.180.5 4-5520 .408 85.4 -4.5 
11.61 9.15 4 . 4 2  
I 2.9 -6.2 260.1 .I24 
- . E  -.7 69.2 ,400 
I -2.5 - 2 0 . 4  231.0 . e 5 1  
I 341.9 13 .0  94.90 e.142 
4-5010 4 - 5 2 e O  .21E 152.3 2.6 -1.6 1.084 78.6 ,212 1.172 63.4 194.3 .8170 1.467 65.3 ,725 2.4 -10.1 216.8 
4-5PlO 4-5386.5 ,215 201.2 - 2 8 . 1  -1 .9  ,656 90.5 ,399 1.024 190.0 298 .4  .615A 1.4340 73.5 1.138 - . e  -.6 1 0 . 0  
4 - 5 B 8 8 . 0  4-5530 ,386 88 .6  - 6 . 1  -2.0 1 . 2 2 4  108.1 .329 ~789 26S.l 519.2 , 529  1.0491 0 9 . 0  ~ 0 3 1  - 2 . 2  -29.1 L39.0 
4-5020 4-5220 , 2 4 9  151.0 3 . 2  -1.4 1.015 14.1 . e l l  1.152 74.1 194 .9  .033P 1.410 6A.4 , 7 1 4  2.1 -13.1 212.4 
4 - 5 2 5 0  4 - 5 3 0 9 ~ 9  -211 280.6 -26.9 -1 .6  .662 96.6 , 3 9 3  1.030 190.1 301.1 .(PIA 1.4350 14.3 1.340 - . e  - e 8  70.4 
4-5519.6 4-5540 ,571 91.0 - 1 . 5  -2.4 1.220 108.0 ,316 . l a 2  265.0 126.4 . S 3 5  L.029A. 96.1 .E31 -2.1 -29.4 237.1 
12.24 9.46 4.07 2.16 0.17 4.61 12.81 1/1/2 8 6 . 0  48.6 19.3 .403 5 .959  16.3 310.3 15.9 95.60 





,139  . 3 ?I  
.107 
. E 9 6  
,153 
. 3 6 5  
-109 
.e13 
4 - 5 0 3 0  4-5220 . 291  161.9 2 . 1  -1.3 1.064 73.4 ,308 1.121 8 4 . 5  195.3 ,780D 1.474 0 3 . 4  ,701 1 . 8  -15.6 I68.E 
4 - 5 2 5 0  4-5390.5 .210 286.3 -26.9 -1.8 .e04 9 6 . 1  .391 1.032 190.6 302.2 .626A 1.1350 14.7 1.341 - a 2  - . 9  70.6 
4 -1390 .5  4-1550 ,365 92.3 -6.1 -2.7 1.216 101.6 ,310 .710 264.5 534.4 ,536 1.017A 9 2 . 5  ,827 -2.0 -26.1 230.6 
13.93 10.10  0 . 2 0  3.21 6.04 4 . 5 0  12.11 1/1/2 9 4 . 4  74.9 23.0 .451 5.021 2 0 . 1  353.2 20.1 9 9 - 1 0  




,101 189.5 21.9 
-340 293.6 -25.5 
,749 49.5 5.1 
,103 189.6 32 .0  
.3ll 292.6 -26.1 
.679 56.1 4.8 
12.94 10.65 3.19 
i s . r i  11.43 5.00 
2.2 1.098 93.2 .191 1.21 
-2.1 .540 90 .4  ,601 .P8 
3 . 8  1.362 123.4 ,022 1 - 1 1  
2.28 5.70 1.83 C2.52 2/1/  
340.6 558.6 
185.7 248.6 
264.3 401 .2  
86.2 11.1 
,910 1.459 85.6 . 1 $ 4  -.I -21 .0  283.0 
. 3 5 5 A  1.4210 54.4 1.216 -.5 - . I  57.0 
.*EO 1.8061 128.1 1.044 -5.6 - 1 3 . 1  104.6 
.983 1.456 05.9 .l55 -1.3 -32.8 287.3 
.4O6A 1.4230 58.1 1.289 -.I -.? 59 .9  
.438  1.5881 124.6 .998 - 5 . 0  -16.9 202.1 
9.9 .IO? 11.043 139.3 354.0 40.4 93.30 
6.7 ,130 17.118 124.9 536.8 5 4 . 9  91-00 
.102 
,749 
, 659  
1.141 . t 03 
,679 













~ - s I J ~ L . ~  4-5300 
4-4990 4-5LSO 
*-I280 4-5365.L 
4-6365 .L  4-1510 
2.9 i.ioo ~ i . 7  1.220 349.6 5 5 1 . 5  
-2.0 .s70 98.3 .ss6 ie6.i 256.4 
2.6 1.330 120.9 .568 1.013 264.1 484.2 
Z.29 1.11 7.06 eO.60 Wlf2 83.9 18.6 
ell9 191.9 46.1 4.5 1.101 
-268 291.4 -26.6 -2 .0  .594 
.dl1 62.4 3.3 1.9 1.304 






116.3 . 4 1 l  
I 5.96 17.45 
1111.5 .si9 
1.220 559.0 556.8 
.938 187.9 264.0 
,945 264.6 481.7 e/i /e 63.1 20.7 
,905 1.455 86.1 .753 -3.0 -43.8 290.0 
.412A 1.4250 61.4 1.301 -.4 -.6 62.6 
,455 1.435A 121.0 .DID -4.5 -19.8 209.1 
4 .4  .158 Z6.CSl 0 3 . 1  11.9 8 8 . 3  86.8L 
-209 216.3 60.9 
-269 269.6 -21.P 
~ 5 6 2  66.2 2.1. 
11.19 io.19 4.03 
10.3 1.102 
-2 .0 .6i4 
3.40 6.80 
1.0 1.282 
.OR20 1.454 86.1 ,754 -6.9 -66.5 300.6 
.493A 1.4270 64.3 1.311 - . 4  -.9 65.0 
. 4 i i  1 . 3 ~ s ~  111.4 . O L I  -4.0 -te.a 2ii.r 





1.218 8.8 196.5 
.960 189.2 27l.C 
.OS1 264.6 491.5 
tmt  85.0 2e.s 
,165 133.L -29.8 
.413 78.6 -1.1 
lt.62 9.9L 4.23 
.err t80.s -eo,o -6.1 1.099 -1.9 .643 




L . 1 0  6.11 
-3.1 i . o m  
8s. i  .La$ 
98.6 .440 
' 112.5 .403 
I S e t $  15.10 
.96iO 1.456 89 .7  ,780 7.t 16.4 C60.5 
. 5 W A  1.4330 69.0 1.326 -.4 -1.1 66.1 
,499 1.113~ 110.4 .e80 - 3 . 1  -m.i ~ ~ 9 . 9  





,158 i 4 t . S  -11.4 
.e34 e65.0 -P6 .4  
- 4 3 1  83.1 -2.8 
11.91 0.Ll 4.14 
I 83.t a t 1 5  
99.0 .*e3 
111.0 .374 
! S.07 14.PO 
i.LO0 40.5 191.1 
1.009 192.7 L89.9 
~ 8 1 7  L85.5 S05.7 
l f l l t  88.0 33.5 
.9420 1.456 81.4 .I46 4.S 3.5 t 1 P . 6  
.582A 1.4360 70.8 1 . 3 3 t  -.4 -1.L 70.1 
.51t 1.1ZtA 106.9 ,063 -2.7 -t7.4 t 3 5 . 3  




t . 4 ~  
87 
STOPOVER TlHE 2 50 DAY3 MIS3ION DURATION 520 D A Y S  
MAR3 ARRlVAL DATE I 2445230 
1982 INBOUND SWINGBY 
i r  SEP 1982  
v i PSI ~ C C E N  SHA-'THETI THETZ PERIH APHEL PSI 2 v 2 I e OECLZ R A Z  SPEEEP 
- 
V 3 PSI 3 ECCEN SMA WET3 THE14 PERIH APHEL PSI  4 V 4 I 4 OECL4 R A 4  SPEED4 
V 5 PSI  5 ECCEN SHA THE15 THE16 P E R I H  APHEL PSI  6 V 8 I 6 OECLI RA6 8PEEE6 
-EVA_-OVD_-_EVR TYPE SUN A SON R KAPPA - - - - A  _ _  E -1NC RAP OECLP E T A  PERlC 
1.091 81.1 ,229 i.189 $1.2 1.461 0 4 . 8  ,740 3.3 -3.8 e7r.o .tes 
,662 99.2 .410 1.020 193.7 i.4380 72.4 1.3~6 - . 4  -1.4 rl.1 $409 
8.09 4.90 13.46 1/1/2 91.0 ,360 7.064 1 i . c  349.6 1 1 . 3  95.10 t.184 
1.233 109.7 .349 .BO3 265.1 1.083A 103.5 . E 5 0  -2.4 -28.4 239.3 e 2 5 7  
LAUNCH A R R I V E  SPEED1 R A I  OECLl 
DEPART SVNGBY SPEEDS R A 3  OECL3 
8YNGBY RETURN 6PEED5 R A 5  OECLS 
PROP AERO -6VL - - - _ _ _ - -  
4-5000 4-5230 ,178 147.8 -3 .1 
4 - w . o  4 - 5 5 8 1 . 1  -227 283.7 -28.6 
4-530r.7 4 - S ~ Z O  .409 87.0 -4 .5  





.208 152.4 .4  - 2 . 0  1.085 78.9 .248 1.114 61.9 198.6 .E830 1.465 8 4 . 1  -733 2.7 -8.7 273.6 ,130 
,222 262.7 -28.8 -1.8 .668 99.3 .401 1.028 194.4 298.8 ,616A 1.4400 73.6 1.339 - . 4  -1.5 71.7 -386 
.386 9G.3 -6.1 -2 .0  1.226 108.6 .350 ,792 265.9 517.9 .531 1,053A 100.1 .E40 -2.2 -29.1 241.2 * e 2 0  










-1.7 1.077 76.1 .e72 1 . 1 5 5  72.4 198.9 .E410 1.469 83.2 .724 2.3 -12.3 269.9 - 1 4 0  
-1.8 ,672 99.4 .394 1.034 195.0 301.7 .626A 1.4420 74.5 1.342 - . 4  -1.6 72.2 3 7 0  
-2.4 1.222 107.8 .315 -785 265.8 52S.O .537 1.032A 96.7 ,834 -2 .0  -29.4 240.0 -190 
2.96 6.37 4.70 12.44 1/1/2 98.4 57.3 21.4 .439 5.380 17.2 353.8 16.5 96.40 1.924 
.242 157.4 1.8 
,219 281.9 -28.9 
. 3 7 0  92.8 -7.6 
13.02 10.06 5.35 
~ 2 8 2  162.5 1.4 
.362 94.3 -8 .8 
.e ir  281.5 -28.9 
13.90 i o . r i  6-04 -- 
.lo6 190.1 20.3 
.354 291.0 -25.9 
.761 51.1 6.0 
14.14 11.64 3.61 
.IO1 190.0 29.0 
.325 289.5 -26.5 
.689 57.7 4.9 
13.30 11.00 3 . 5 7  
.lo9 189.5 41.1 
.301 287.7 -27.0 
.624 63.9 3.6 
12.78 10.43 3.64 
- 1 . 5  1.066 74.0 .301 1.133 82.5 199.0 ,7920 1.474 02.2 .I12 1.9 - 1 5 . 1  266.3 *I54 
-1.8 .e74 99.4 ,391 1.037 195.3 303.2 . ~ X A  1.4420 74.9 1.343 - . 4  -1.8 72.4 . 3 w  
-2 .7  i.zi8 1 0 7 . 5  ,308 ,779 265.5 532.9 .539 ~ . O ~ B A  93.2 .e29 -1.0 -28.9 234.4 . le9 
3.25 6.63 4.67 12.17 1 /1 /2  101.9 11.6 23.0 .459 5.013 19.2 355.0 18.4 96.30 1.842 
- WARS ARRIVAL OAT€ E 24 
-2.2 , 548  103.4 .609 .888 1 
4.0 1.373 123.7 .634 1.150 2 
2.30 5.72 8.23 22.96 2/1/2 
2 . 1  1.100 91.9 .194 1.219 3 
-2.1 -519 102.7 .I63 .916 1 
3.0 1.339 121.1 -577 1.038 2 
2.30 5.72 7.43 tO.96 2/1/2 
3.7 1.101 90.3 ,192 1.219 3 
-2.0 .604 102.4 .524 .042 1 
2.0 1.310 118.1 .526 .960 2 
2.33 5.71 6.79 19.20 2/1/2 














5240 (27 SEP 198L) -
9.5 563.4 .971 1.458 8 4 . 5  
89.0 247.8 s348A 1.4290 55.8 
85.1 480.0 ,421 1.879A 128.8 
16.7 16.6 10.6 . l o 4  10.625 
O.S 562.4 ,983 1.455 84.9 
t5.2 483.0 ,438 1.634A 125.2 
14.3 18.2 7.5 ,127 lS.284 
18.0 561.1 .984 1.413 85.1 
11.8 263.6 .449A 1.4350 61.1 
15.4 486.5 . 4 5 5  1.466A 121.6 
12.8 20.0 4 .9  .154 23.329 











4-5270 4-5376 .9  
4-5376.9 4-5460 
. m i  - . 4  -21.0 278.e .an4 
i.276 -.I -1.0 59.4 .rei  
1.058 -5.8 -14 .1  195.1 .6?6 
139.8 337.3 39.8 93.40 -999 
,761 -1.1 -31.8 281.8 . l o4  
1.290 -.7 -1.1 82.2 -888 
1.010 -5.2 -17.3 202.7 -598 
126.8 339.9 52.9 91.20 1.812 
.761 -L.3 -39.9 184.4 -107 
1.303 -.I -1.2 64.7 . B E 4  
.BO9 -4.6 -20.1 P l O . 2  a527 
99.4 358.0 79.9 89.2L 3.447 
,141 196.0 57.0 
.282 285.8 -27.5 
.567 69.7 2.2 
12.99 10.32 4.01  
6 .4  1.102 88.1  .193 1.211 7.8 201.3 .9820 1.453 85.1 ,761 -1.1 -S5.7 288.1 .121 
-2.0 .625 102.3 .491 .965 193.3 271.1 .491A 1.4390 64.0 1.313 -.6 -1.3 66.9 - 5 6 7  
1.1 1.208 116.5 .481 ,908 265.5 490.3 .471 1 .3441  118.0 ,935 -4 .1  -22.5 217.6 -463 
2.67 6.09 6.31 11.68 2/1/2 92.1 22.2 4 . 5  . l e 1  25.414 51.3 338.9 -51.3 89.2L 4.560 
-1.0 1.096 83.4 ,213 1.201 39.1 201.9 .9450 1.457 84.3 ,753 5.9 10.0 216.3 -139 
-1.8 .666 102.3 .427 1.017 197.6 290.5 .583A 1.4510 70.8 t.335 - .6  -1.8 71.6 .439 
-1.1 1.244 111.0 ,376 .e22 266.2 5 0 4 . 5  -513 l.13OA 107.4 .E61 - 2 . 1  -27.4 236.6 a304 
2.94 6.35 5.42 14.31 l/i/Z 95.8 32.4 13.1 .312 8.753 5.2 348.3 4 . 7  94.40 L.416 
-1.8 ,674 102.3 .414 1.029 198.1 295.6 .603A 1.4550 72.4 1.340 -.6 - 2 . 0  72.4 -409 
-1.6 1.235 109.1 .350 ,806 266.4 510.2 ,524 1.089A 104.0 ,853 -2.4 -28.4 240.9 ,202 
2.77 6-19 5.26 13.54 1/1/2 99.0 37.9 16.3 ,359 7.040 9.9 351.1 9.3 95 .60  C.167 
-2.4 1.006 79.3 .244 1.177 60.0 202.6 .E900 1.465 83.1 ,142 3.0 -7.0 271.4 -134  
-1.1 .Sa l  102.4 .404 1.038 199.6 299.0 .619A 1 .45RO 73.7 1.343 -.6 -2.1 73.0 ~ 3 8 6  
-2.1 1.229 108.6 ,330 ,195 266.5 516.8 .533 1 . 0 5 8 A  100.6 ,843 -2.1 -29.0 243.2 -224 
2.84 6.25 5.14 12.94 1/1/2 102.4 4 5 . 1  19.3 .404 5.971 13.1 353.4 12.4 96.50 L-011 
-3.2 1.092 81.4 .227 1.191 49.6 202.3 .seio 1.461 03.8 .74e 4 .0  - .a  274.2 .is0 
4-4990 4-5240 .168 139.1 -20.8 
4-5386.4 4-5510 .439 84.7 -2.9 
12.63 9.69 4.26 








4- 5390 .9 
4-5530 
.178 






































4.74 - .4 
- 2 8 . 1  
-7.7 
5.24 
- . l  

















4 - 5 5 5 0  
- 2 . 0  
- 1 . 7  
-2.4 
5 .02  
-1.8 
-1.7 
- 2 . 1  
3.31 
1.078 77.0 .e67 
,685 102.4 .598 
1.224 107.8 .315 
6.43 5.07 12.48 
1.069 74.8 .294 
.607 102.4 .384 
1.220 107.3 ,306 
- MARS ARRIVAL 0 
1.100 92.1 ,195 
.59S 107.8 -170 
1.348 121.4 .Sa? 
S.77 8.04 2i.33 
a.ri 5.03 i2.i~ 
1.160 



























1 .827  
.e510 1 .470  82.2 ,734 2.5 -11.4 248.3 
.629A 1.4600 74.1 1.346 -.6 -2.3 73.4 
. 540  1.035A 97.2 .836 -1.9 -29.3 242.6 
,8040 1.475 81.2 .123 2.0 -14 .6  265.4 
.635A 1.4610 75.2 1.547 - . 8  -2.3 73.6 
23.5 .466 4,920 17.5 356.5 16.4 97.10 
21.7 5 . ~ 1 0 8  15.5 355.2 14.6 9 r . 1 0  
, 542  1 . 0 2 0 ~  93.7 ,032 -1.0 -20 .0  ~37.0 
__ K T  19021 - 
00.1 202.8 
200.1  304.8 
266.2 531.4 
108.7 68.8 


















9 632  
a 539  
I . 0 1 6  
. 1 i r  
.573 
. 4  l a  
4 , 1 0 4  
.164 








. 4 i O  





1 . 9 2 5  
146 
. l o 6  
1.627 
, ,368 
4-4940 4-5250 .IO1 191.5 26.0 
4-seeo 4-53r0.1 .347 285.0 -es .e  
4 - w r 0 . 5  4-5460 .e99 19.3 8.1 
I-SCIO 4-5374.4 . szs  283.4 -27.3 
4-5374.4 4-54ro ,632 65.5 3.0 
13.96 11.61 3.57 
4 - 4 9 5 0  4-5250 . l o 4  189.8 36.3 
13.36 10.96 3.59 
,982 1.4S6 83.9 
.398A 1 . 4 5 5 0  57.3 
a439 1.686.k 1 2 5 . 8  
8,l -123 14 .081  
-984 1.454 84.1 
. 4 4 8 A  1.4600 60 .8  
. 4 ~  I.E.OOA izz.2 









-1.0 -30.6 z r r . 2  
-.9 -1.5 64.2 
-5.4 -17.8 203.4 
342.9 53.2 91.10 
-1.9 -36.9 279.4 
I - . 9  -1.6 66.5 
-4.7 -20.3 210.9 
359.1 78.7 69.4L 
- 3 . 8  -47.6 tsi.3 
1 - .9  -1.8 68 .5  
' -4.1 -Le.) 218.4 
340.2 -55.1 69.6L 
-0 .0  -60.5 c 8 r . r  
- . a  - 2 . 0  70.r 
- 1 . 6  -24.6 t25.4 
5 4 3 . 2  -t1.4 91.70 
1.101 90.8 ,193 
.621 107.0 ,531 
1.318 118.9 ,534 















1 5 . 1  
.766 
, 3 2 8  
,915  
e l  .4  
4-5250 
4 -5318 .1  





































-27.9 * e  





-15 .0  
- 2 8 . 3  
- 4 . 1  
4.42 
- 2 r . e  
4 . 8  
-2 .0  
1.1 





































































4 - 4 0 7 0  
4-5260 
4-5881. 
1.101 8 7 . 4  
a6S9 106.2 
6.85 6.52 
1.974 1 1 4 . 6
209.6 .9770 
219.0 .529A 
493.4 . 4 8 7  
24.0 7.0 
, 4 5 3  84.1 
. 4 l 2 0  66.8 


















509.1 . I 2 6  
38.8 16.9 
. I 5 0  83.5 
, 4 8 5 0  ro.9 
.139A 101.9 





.161 9 . 0  19.1 2 7 4 . 4  
,341 - .e -2.4 72.6 
.e71 -2.7 -t7.4 t i r . 8  
5 .8  349.5 2 . 4  95.10 
4-5000 4-5250 





, 7 5 6  5 .0  3.9 272.4 
,348 -.8 -2 .6  73.3 
.e57 -9.3 -28.3 L42 .4  



















15 .5  
__ 




2ro. i  
13 .  7 
m r . 6  
2 4 5 . 1  
97.40 
74.0 
P 4 5 . 0  
98.10 
.I99 152.5 -6.4 -3.1 1.087 
.e61 212.7 -28.3 -1.7 .698 
.I86 93.5 -8.3 -2.1 1.231 





. e41  1.m~ 57.8 206.3 .mro i.468 02.3 
.3so . w e  267.2 915.4 . 5 3 5  i . 0 6 ~  101.1 .411 1.057 205.7 301.5 ,6231 1.4920 73.9 





















.262 1.166 61.8 208.2 
.404 1.064 206.4 304.9 
,314 .790 267.2 522.4 
12.52 1/1/2 112.1 52.9 
,281 1.141 77.5 2OS.9 
,401 1.069 206.9 307.0 
.304 .I83 266.9 530.0 
lt.20 1/1/2 114.7 65.9 
[VAL OATE 8 e44smo ( 1 1  a 
,8610 1.471 81.4 
.634A 1.4950 74 .9  
- 5 4 2  1.038A 97.7 












1 4 . L  
.E28 158.3 -2.9 
.e58 271.8 -26.3 
.368 98.1 -7.8 
13.91 10.80 5.lL 
.e63 163.9 -1.8 
,258  911.3 -L8.3 
.)I? 9 I . O  -9.1 






.E170 1.417 80.4 
. M O A  1.49IO 75.5 
. 5 4 5  1.02fA 94.3 















__ - _... 
L10.8 
61.8 






.IO1 191.2 11.6 1.9 1.102 
.I56 L19*0 -27.4 - L . Z  .e47 
~ 6 4 0  61.1 8.9 L.P 1.325 
14.31 11.89 8.57 L.48 5.87 
.111 169*0 4t.5 1.9 1.lOt 
.s39 t16.6 - L 1 . 6  -t.o ,668 
,118 1L.9 L.1 1 . L  1.800 









.194 1.220 354.6 910.3 ,984 1.431 63.3 
,540 .980 202.0 265.4 .411A 1.5090 60.6 
.54L ,991 L66.9 484.1  .436 1.B38A 12O.O 
19.88 */ill! l1l.L 18.7 (1.0 .i41 19.t611 
.SO? 1.001 L04.3 C11.5 ,498A 1.5170 83.8 
,493 ,881 L61.O 401,) ,415 S.893A ll9.L 
18.11 L/I/t  109.7 LO.? 5.8  ,199 20.40L 












, 1 1 1  

















110POV€R T I M E  * 30 O L I S  
- - - __ . . - 
LAUNCH A R R I V €  8PEEDl R A l  
O L P A R l  OWNGOY SPEED3 R A I  
8WNGOY RETURN #PEED5 R A 5  
PROP - AERO 
I--- - 
O E C L ~ .  
OVL - 
. a  




- 2 7 . 7  
-- 
1982 INBOUND SWINGBY 
-. 
I 1 V 1 PSI 1 ECCEN SMA THE11 THE12 
1 S V 3 P S I  3 ECCEN SHA THE13 THE14 
I 5 V 5 PSI  5 ECCEN SHA THE15 THE16 
OVA E!J_-.OVD-CVR JYPE SUN A-SUN R 
. 3  1.279 114.f  .450 .888 267.1 492.2 
(1.4 1.102 8 7 . 7  , i 9a  i . ~ t  14 .3  209.7 
-1.9 .ee4 110.7 1.030 20a.1 e e i . 1  
2.87 s e e s  1.44 ie.ra 21112 107.3 23.2 
4-5000 4-9eeD e194 141.3 -25.5 -6.4 1.094 82.3 .E22 1.198 45.2 209.8 
4-5290 4-5391.2 . S O 1  289.4 -2T .8  -1.7 . 7 1 7  109.8 .432 1.081 211.7 299.8 
4 - S W . L  4-1920 . 4 i i  w.6 -4 .a  -1.7 %.e41 100.7 .353 ,014 261.7 ~ 0 7 . 9  
8 4 . 1 7  11.40 4 . a i  3.37 a.18 (1.10 13.73  111/2 log.? 31.3 
PERIH APHEL PSI 2 
PERIH APHEL PSI 4 
KAPPA - A  E 
PERIH APHEL P O I  a 
MISSION DURAIION : 5ro DAIS 
1 1  oc i  i ~ e e  
M A R 8  A R R I V A L  DATE 1 2445260 
V I! I 2 OECLL R A C  8CCCCE 
V 4 I 4 DECL4 R A 4  #PEE04 
V 6 I I DECLI R A I  S P E E E I  
INC _ R A P  DEELP Ell CtRlC - 
. 7 7 3  -5.4 - 5 5 . 7  219.0 . $ 3 6  
1.339 -1.0 -2.4 71 .0  . B O 7  
. o m  -3 .a  -21.0 t c a . 4  , 4 2 2  
e2.a 344.2 -ec.o o e . 4 ~  2.945 
89 
STOPOVER T I U E  30 D A Y S  1982 INBOUND SWINGBY NI33lON DURATION : 560 C A Y 3  
U A R S  ARRIVAL OATE Z 2 l l S l 4 0  
19 JUN 1982 
LAUNCH ARRIVE--SPEC01 R A l  -0ECLl- I 1 V 1 PSI 1 ECCEN SUA THE11 THE12 PERlH APHEL PSI  2 V 2 I 2 OECL2 R A 2  3PEEDP 
OEPART SWNGBY 8PEEO3 R A 3  OECL3 1 3 V 3 P S I  3 ECCEN SHA THE73 THE14 PERlH APHEL PSI 4 V 4 I 4 OECL4 R A 4  )PEE04 
OWNGBY RETURN OPEEOS R A 5  OECLS 1 5 V 5 PSI 5 ECCEN SHA THE15 THE16 PERlH APHEL PSI  6 V 6 I 6 OECLI R A 6  SPEED6 
~ PROP AER A-OVO-EVR TYPE-SUN A SUN R-ICAPPA-..-- - A  E - INC RAP OECLP ETA PERIC 
4-5140 ,129 188.2 - 2 . 1  . I  1 .130  9 3 . 7  ,264 1 .326  342.1 501.2  ,916 1.677A 101.8 . I31  1 . 7  -1S.3 301.8 -236 
4-5370.1 - 2 6 1  287.5 - 2 8 . 4  - 2 . 3  .611 8 1 . 1  ,446 1.064 168 .6  292 .9  .589A 1 .139  1 0 . 7  1.346 1 . S  4 . 1  4 4 . 0  ~ 4 5 2  
4-1500 ~ 4 5 2  6 2 . 3  - 1 . 0  - . 4  1.217 112.0 .381 .?E4 258.4  513.2 ,486 1.Q83A 104.8  .e34  - 3 . 3  - 2 4 . 3  215 .6  . 2 I p  
1 4 . 8 s  9 . 1 3  3 . 8 3  5 . 1 2  8 . 1 0  5 .90  13 .80  1/1 /2  19.7  4 2 . 2  1 9 . 0  ,295 6 . 0 5 8  15 .6  3 2 2 . 1  11.6 9 3 . 9 0  1 . 4 9 2  
_ .  ___ 
MARS ARRIVAL OATE 2445140 (19  JUN 1982) - - - -  -- -- - __ __- - 
4-4940 
4-1170 




4-5140 ,122 181.6 - 1 . 7  . l  1.134 92.1  ,266 
4-5372.4 .260 287. 1 -28 .8  - 2 . 5  .622 81.6 ,436 
4-5510  .427 6 6 . 0  - 2 . 5  - . 9  1.211 110.9 .362 
14.76  9 . 4 8  3 . 7 5  5.28 8 . 6 1  5 . 1 3  13 .18  
4-5374.1 , 2 5 5  281 .1  - 2 9 . 2  - 2 . 6  ,625 8 1 . 9  .428 
4-5520 .410 68.8  - 4 . 0  - 1 . 5  1 .206  110.1 .347 
14 .76  9 . 3 4  3 . 7 3  5 . 4 2  8 .80  5.61 1 2 - 1 2  
4-5140 ,119  m n . 1  . 3  . i  1 .156  90 .3  .26e 4-4960 
4-5170 




4-5140 -124  1 7 4 . 3  3 . 0  . O  1.137 8 8 . 3  .272 1 . 3 4 7  7 . 8  136.4 .9810 l.113A 103.1  ,139 1.6 - 1 4 . 9  304.1 . e52  
4-5374.9 ~ 2 5 3  2 8 1 . 8  - 2 9 . 4  - 2 . 6  ,621  82.0 ,425 1.018 168.9  300.8 ,620A 1.536 1 3 . 5  1.353 1.6 5 . 2  4 6 . 6  , 4 0 2  
1 4 . 8 6  9 . 3 3  3 . 1 1  5.13 0 . 9 1  5 . 1 6  12.43 1/1/2 1 1 . 5  1 4 . 1  2 6 . 1  ,371 4 .421  2 4 . 4  328.5 24.4 85.30 1.270 
4-5530  .do2 70.4 - 5 . 1  - 1 . 9  i.202 109.1  .a40 .m  251.7  533 .4  .so2 i.020~ 9 3 . 4  .eo9  -3.0 - 2 5 . 9  209.0 . tee 
MARS A R R I V A L  OATE = 2445150 (29 JUN lS82) - - . . -  . - - 
4-4910 4 - 5 1 5 0  
4 - S l 8 0  4-5362.0  
4-5362.0 4-5470 
.154 183.1  2 . 3  
.297 289 .5  -26 .6  
..a65 4 9 . 3  3 . 0  
14 .77  1 0 . 1 9  4 . 0 9  
4-4920 4-1110 .144 1 9 0 . 0  9 . 4  
4-5180 4-5365.0 ,283 289.8  -27 .1  
4-5365.8 4-5480 -522 54.8  1.8 
14.44 10.29 3 . 9 0  
.I 
- 1 . 9  
1.5 
3 . 9 8  
i.im 9 7 . 2  .249 1 .267  322.5 518 .9  , 9 s i  i . 5 8 2 ~  9 1 . 2  . l i d  1.4 - 1 0 . 4  
.591 80.0  .SO0 1.018 1 6 9 . 1  215.8  .509A 1 .526  6 4 . 1  1 . 3 3 1  1 . 1  2 . 4  
1.254 116.9 .470 .e41 2S8.1 491.6  -449  1 . 2 4 5 A  1 1 5 . 9  .e94 - 3 . 9  -17 .5  
7.38 6 . 6 9  16 .82  2/1/2 2 9 . 3  2 7 . 4  8 . 6  ,188 13.312 5 . 1  315.2 - 4 . 3  
291.0  










4 . 1 5  
1 .113  9 6 . 0  -241  1.278 329.2  513 .0  .962  
.602 81.0 . 411  1.031 169.9  2 8 1 . 6  ,539A 
1 ,240  1 1 5 . 1  .437 ,822 2S8.9 501.8 ,463  
1 .54  6 .32  11.70 2/1/2 2 6 . 4  3 0 . 1  11.6 
1.118 9 4 . 6  e246 1.288 336.3 510 .6  .971 
.611 81.8 ,459 1 .043  1 7 0 . 0  286 .9  364A 
1.80  6 . 0 1  14 .14  1/1/2 26.8  34 .9  1 4 . 7  
1.230 113.4 ,108 .804 2 ~ 9 . 1  506 .4  . 4 m  
1.694A 98.0 
1.523 6 6 . 9  
1.18lA 1 1 2 . 4  
.221 9.891 
1.606A 9 8 . 7  
1 .521  6 8 . 8  
1.1311 108.9  
.E56 1.826 
.718 .e -20.2 
1.336 1 . 1  2 . 1  
* e 7 1  - 3 . 1  -20.2 
4 . 6  318.9 4 . 2  
300.4 
43 .3  
9 0 . 1 0  
Loo. 5 




4-8180  4-5371. 1 
4-537i .7  4-ssno 
.130 181.6  - 1 2 . 4  
-211 290.0  -27 .6  
.485 59.9  . 5  
14.26  9 .85  3,84 
,118 183.1 -6 .1  
.261 290 .2  - 2 8 . 0  
,453  6 4 . 4  -1 .0  




4 .41  
-.s 
-2.3 - . 4  
4 . 5 1  
.723 3.1 -10.1 
1 .341  1.2 3.1 
. a53  - 3 . 5  -22.1 
10.5 322.4 10.1 
,727 2.3 -12.6 
1 .344  1 .2  3 . 5  
.E39 -3.3 - 2 4 . 7  
1 4 . 6  3 2 5 . 5  14 .6  
300. o 
4 1 . 4  
213 .7  
92. so 
4 7 . 2  
2 1 1 . 1  
9 3 . 6 0  
302.3 
.ens 
, 488  
* 326 





1 . 1 2 2  93.1 a246 1 . 2 9 1  344 .0  508.1 .910 1.611A 9 9 . 5  
1 .221  112.0 ,383 ,190  259.3 5 1 1 . 5  ,488  1,092A 1 0 5 . 4  
7 . 9 0  5 . 7 7  13 .93  1/1/2 24.3  40 .2  11 .1  .293 6 .487  
. s i 8  82 .4  ,444 1.052 110 .2  291.6  .585A 1 . 5 1 9  1 0 . 5  
4-4950  4 - 5 1 5 0  ,111 180.2 - 3 . 2  - . 3  1.125 9 1 . 5  ,247 1.304 352.2  S06.2 ,983  1.626A 9 9 . 8  ~ 1 2 9  2.1 - 1 3 . 1  303.6 e 2 1 5  
4-5180 4-5314.1 , 254  2 9 0 . 3  -28 .5  - 2 . 4  ,623  8 2 . 9  .432 1.060 110.4 P95.7 .601A l . S l 8  7 1 . 8  1 .347  1.3 5.9 4 8 . 6  ,428 
4-5374.1 4-1510 .428 6 8 . 2  - 2 . 5  - . 9  1 .214  110 .9  .362 ,179 259 .3  5 1 1 . 3  ,497 1.061A 101.0 .E28 -3 .1  -26.2 210.0 e 2 4 6  
13.87  9 . 2 4  3.66 4.63  8.02 5 . 5 8  13.28  1/1/2 23.0  4 7 . 5  20.7 ,329 5.119 18.2 328.2 18.1 9 1 - 7 0  1 . 5 0 5  
4-8180 4-1315.9 .e49 2 9 0 . 3  - 2 8 . 9  - 2 . 5  .627 83.2 .424 1.065 170.8  e98 .7  .613A l . S l 7  7 2 . 8  1 .349  1 . 4  4 . 3  49 .S  -400  
4 - 1 3 1 ¶ . 9  4-5520 .409 71.2 - 4 . 1  - 1 . 5  1.209 110.0 ,346 .711 2 5 9 . 2  523.9 .SO4 1.038A 98 .2  .e19 - 2 . 9  -27 .1  2 1 9 . 3  me14 
1 3 . 8 2  9 . 1 0  3 . 6 s  4 . 7 2  8.11 1 . 4 5  12.18 1/1/2 22.2  56 .9  2 3 . 2  -360 4 . 9 6 6  21.1 330.3 21.1 9 5 - 5 0  1 .426  
















, 2 5 5  
,429  




14 .13  
1 6 8 . 2  
2 9 0 . 3  
73 .2  
9.09 
162.6  
2 9 0 . 3  
73.5 
9 . 2 6  
159 .0  
290.1 
7 0 . 5  
9 .  16 
3.3 -.e 1.128 81 .8  
- 2 9 . 1  -2.5 .629 83 .4  
- 5 . 5  - 1 . 9  1.20s 109.J 





1.309 10.8 144.4 .9800 1.637A 1 0 0 . 4  , 131  2 . 0  - 1 3 . 6  304.6  
.165 258 .8  5 3 1 . 3  .507 1.022A 9 4 . 4  ,813 -2 .9 - 2 6 . 9  214 .0  
11112 2 2 . 0  70.2  2 5 . 2  3 1 9  4.180 2 3 . 6  331.8 25.6 95.30 
1.068 170.7 300.1 . W O A  1 .516  73 .4  i . m  1 . 4  4 . 5  5 0 . 0  
4-4980 
4-5180 











- 2 9 . 1  
- 6 . 9  
3.87  
7 . 8  
-28 .5  
-8.0 
4 . 1 6  
- . I  1 .126  8 5 . 7  
- 2 . 5  .629 8 3 . 4  
4 .86  8.24 5.39  
- . l  1.123 8 3 . 3  
- 2 . 4  .623 8 2 . 8  
- 3 . 1  1.191 111.0 
4 . 8 0  6.29 5 . 5 9  
MAR3 ARR 
a8 1.104 9 6 . 8  
- 1 . 9  . s a 9  81.5 
1.6 1.260 111.1 
3.54 6 .94  6 .60  









1 2 . 7 1  
IVAL 0 
,231 
. 4 1 s  , 11.07  
,501 
1.304 2 1 . 4  244 .9  
1.067 170.7 300.2 
.760 2 5 7 . 1  539.8  
1/1 /2  22.3  88.2 
,9100 1.638A 1 0 0 . 6  ,729  1.9 - 1 3 . 9  3 0 4 . 2  
,619A 1.516 1 3 . 3  1 . 3 5 0  1 . 4  4 . 5  4 9 . 9  
,503  1.016A 9 0 . 0  .808 - 2 . 9  - 2 4 . 6  205 .4  
2 6 . 2  .316 4 . 4 2 0  25.9  332.3  25.9 9 4 . 6 0  
,9510 1.634A 100.6 .?e4 1.9 - 1 4 . 3  303.2 
.6OOA 1.518 1 1 . 1  1.341 1 . 3  1 . 9  4 8 . 5  
,483  1.OZS 0 3 . 9  , 8 0 3  - 3 . 4  -19 .0  191.S 
25 .0  .526 4 . 6 2 3  23.6 330.6 28.5 91.90 
,915 1.149A 9 5 . 1  ,111 1.0 - 1 7 . 2  L97.4 
. 5 O l A  1.506 6 4 . 3  1.326 . 9  1.9 4 3 . 7  
-- .. - IUL 1962) 
. 4 s o  i . 2 6 4 ~  i i a . ~  . g o t  - 4 . 0  - 1 1 . 0  2os.s 
7 . 4  . I84  15 .489  9 . 0  3 1 1 . 1  - 8 . 6  88.3L 
1.292 3 3 . 0  146 .3  
1.059 170.4  295 .4  
. I S 4  254 .6  5 5 1 . 0  
1/1/2 23.3 111.1 
ATE : 2445160 ( 9 J 
1 .252  323.4 S23.O 
A 5 1  259.5  496 .5  
2 / 1 / 2  3 4 . 0  26 .4  







5 . 4  
-26 .3  
3 . 1  
4 . O O  
183 .9  
292 .0  
5 1  .o 
10.59 
4-4920 4-5160 . 1 3 5  189.3  1 1 . 7  1 . 1  1 . 1 0 9  9 5 . 5  ,234 1.261 S30.4 519.9 .965 1.556A 9 S . 9  .119 . l  - 2 0 . 4  501.0 . I 7 4  
4-¶190  4-5366.9 ,278 292 .2  -26.8 -2 .0  .601 8 2 . 4  , 4 1 1  1.018 1 1 1 . 5  2 8 0 . 0  , I S L A  1 .504  6 6 . 5  1 .332  1.0 2 . 2  4 6 . 3  ,527 
4-5366 .9  4-1460 -527  56 .6  1 .0  . 9  1 .245  115.2 . 4 4 1  .E30 2S9.1  500.4 -164 1.1911 1 1 3 . 1  ,878 - 3 . 7  -20.6 209.8 .SO3 
13.76  10.09 3 . 8 8  3 .66  7.08 6 . 2 0  15 .91  2/1 /2  3 1 . 1  29 .5  10.3  . P I 7  11 .094  2 . 8  321.4 2 . 0  90 .30  2 .168  
4-4940 4-1160 ,113 111.6 
4 - 5 1 9 0  1 - 5 3 1 3 . 2  ,256 292 .4  
4-5878.2 4 - 5 5 0 0  ,455 66.4 
13.34  9 . 3 0  
4-4950 4-5160 ,105 113.9 
4-5190 4-5375.7  .246 292 .4  
4-5875.7 4 - 5 5 1 0  ,428 10.4 
13 .12  9 . 0 3  
- 1 5 . 1  
- 2 7 . 1  
- 1 . 0  
3 .67  
-0.9 
-20 .2  
- 2 . 1  
3.60 
- 1 . 6  1.114 
- 2 . 2  .a19 
- . 4  1.225 
4 . 0 4  1-44  
- . 3  1.119 
-2.3 . 6 2 l  
-1.0 1 . 2 i a  
1.09 7.411 
t 9 2 . 1  
1 ' 8 3 . 8  
112.1 
5.63  
I 9 1 . 1  
6 6 . 3  
1 110.9 
I 5 . 4 3  
,232 
,442 






1 .216  
1 .041  
* 795 
l / l / P  
1 .280  
.184 
I l l /&?  
1 .049  
345 * I  
112 .0  
260.1 
30.4  
354 .2  
172.3 
t 6 0 . 2  
28.1 





294 .6  
5 l S . 6  




1 6 . 5  
.984 
, 5 9 8 1  
,499 
19 .4  
1 . 5 1 1 A  9 7 . 0  
1.500 1 0 . 3  
1.101A 106.1 
.290 6 .9?5  
1 . 5 1 1 1  9 7 . 5  
1.068A 102.6 
.328 5.923 
1 .499  7 i . r  
, 1 2 5  3 . 4  - 1 . 1  501 .6  
1 . 3 4 1  1 . 0  2 . 9  5 0 . 4  
.a44 - 3 . 2  - 2 5 . 0  219.6 
1 3 , s  328 .L  1 3 . 5  93.40 
,127 2 .6  - 1 t l . 4  3 0 3 . 5  
1.344 1 . 1  3 .2  51 .8  
.e32 - 3 . 0  - 2 6 . 6  222.4 
1 7 . 2  531.0 1 1 . 2  94 .40  
4-4960 4-5160  . l o5  166.6 - 1 . 6  - . 6  1.120 89.3  ,233 1.282 3.4  1 5 2 . 4  .9830 1.181A 9 1 . 1  . I 2 3  2.3 - 1 1 . 4  3 0 4 . 5  -199 
*-5100 4-5377.6 ,242  292.4 -28.5 -2 .4  .629 8 4 . 6  .420 1.055 1 1 2 . 5  298.0  .611A 1.498 72 .8  1.346 1 . 1  3 . 5  52.8 ,408 
4-S317*0 4-5520 ,408 73.6  - 4 . 1  - 1 . 5  1.212 109.9 .346 . 1 7 5  260.2 522.0 . S O 7  1.043A 9 9 . 0  .&'I23 - 2 . 9  - 2 7 . 6  222 .7  -110 
13.03 8.69 3 . 6 0  4 . 1 5  7 . 5 4  5 .29  12.86 l / l f Z  2 1 . 2  53.9 22.1 .362 5.216 20.L 333.3 20 .2  95.10 1.324 
4-4910 4-1160 . l  
4-5190 4-5318.9 .2 
4-5879 .9  4-5530 . 3  
13 .  
4-4960 4-1160 .1 
4-5190 4-1379.1 .2 
4-1319.1 4-3540 .S 
13. 
4-4990 4-5180 . l  
4-5190 4-5371.4 .1 
18. 

















162.5 2 . 7  - .4  1.120 8 1 . 4  .e36 1.280 
292.4  -28 .0  - 2 . 4  .652 84.8 .415 1.058 
1S.8 - 5 . 6  - 1 . 9  1.208 109.3 .335 .168 
8.08 3.66 4 . 1 9  1 . 1 9  5.20 lL.46 1/1/2 
I 13.4 152.3  .9180 1.5821 9 1 . 9  .727 2 . 2  -12.0 3 0 4 . 5  .197 
172 .6  300.1 -619A 1.498 73.5 1.348 1.1 3 . 7  5 3 . 4  , 5 9 5  
259.9 529.2 . 5 1 1  1.026A 9S.3 . e l 7  -2.8 - 2 7 . 1  219 .4  , 193  
27.0  6 6 . 1  24 .2  .Sa5 4.761 t2.8 351.0 2L.6 OS.30 1.449 
2 4 . 3  152.9 ,9660 t . 5 8 l A  98.0 ,124 2 .1  -12.6 303.9 ,196  
112 .1  300.5 .62OA 1 .491  ? 3 . 6  1.348 1 . 1  5 . 0  5 3 . 5  ,393 
, 259.0  537.5 -510 1.OlOA 91.t .012 -2.8 -28.1 211.2 ~ 1 6 0  
! 27.5  82.8 t 1 . 5  .390 4.533 25.2 331.8 2 S . l  94.90 1.377 
151 .0  1.9 - . 4  1.118 65 .3  ,241  1.214 
1 2 9 2 . 4  -28.8 -2.4 ,632 8 4 . 9  ,414 1.050 
b 16.6 -1 .0  -2.4 1.204 109 .2  ,332 .163
I 9.04  3.81 4.22 1.62 S.19 12.31 1 / 1 / 2  
90 
W133ION DURATION * 50D D A Y 3  
M A R 3  A R R I V A L  O A T €  2445170 
19 JUL 1982 
8lOCOVER llME * 30 D A Y )  1982 INBOUND 8WINGBI 
LAUNCH ARRIVE WEED1 R A l  OECLl I 1 V 1 P S I  1 ECCEN 3IIA THETI THE12 PERIh APHEL PSI 2 V 2 I L OECLL R A 2  8pCEO2 
D E P A R T  aWNG8Y )PEE03 R A 3  DECL3 I 3 V 3 PSI 3 ECCEN 3MA THE13 THE14 PERlH APHEL PSI  4 V 4 I 4 DECL4 R A 4  3 C t E D I  
8WNGBY RETURN EPEE05 R A 5  DECLS I 1 V 1 P31 5 ECCEN BHA THE15 THETO PERIH APHEL P S I  6 V 6 I 0 DECLO R A 6  3PEED6 
PROP AERO OVL O V A  EVA DVD EVR TYPE SUN A SUN R KAPPA - A  E INC RAP DECLP ETA PCRIC 
4-4940 4 - 5 1 7 0  .135 159.3 - 3 8 . 8  
4-5200 4-5374 .6  . E 5 0  294.1 -27 .5  
4-53I4 .0  4-5100 .4S7 68.3 -1 .0  
 it..^ 9 . 3 1  3 . 8 6  
-4.8 1.112 
-2.1 .020 
- . 4  1 .229  
3.95 7.31 
- 1 . 1  1.114 
3 . 0 7  1 - 0 7  
-2 .2  .626 
-1.0 1 .221  
- 1 . 0  1.115 
-2.3 .E31 
- 1 . 5  1 .215  
3.68 7.06 




9 0 . 7  
8 5 . 8  
110 .9  
5.28 
8 9 . 0  
66 .1  
109 .8  
5 .13  
4-4910 4-5170 $103 168.3 -14 .4  
4-5200 4-53rr.t .242 294.1 - 2 1 . 9  
4-5311.2 4-1810 .429 12.4 -2.6 
12.S3 8.86 3.18 .  
4-4900 4-5170 . l o 2  162.5 - 5 . 0  
4-5200 4-S379.5 ,238 293.9  -28 .3  
12 .38  8 . 7 0  3 .56  
4 - 5 3 7 9 . 3  4-5s20 . d o 7  1 1 . 8  - 4 . 2  
.984 1 . 5 4 0 ~  9 5 . 3  . re? 3 . 4  - 5 . 0  m e . e  , 1 1 4  
.195A 1.482 r1 .5  1.341 .8 2 . 5  5 4 . 9  e429 
.SO2 1.0111 1 0 3 . 3  ~ 8 3 1  -3 .0  -26.0 224.6 -259 
1 6 . 3  $327 6 . 3 0 4  1 6 . e  S 3 3 . r  1 0 . 2  94.2D 1 .733  
,9830 i . s 4 z ~  9 5 . 5  . re i  e.r -8.8 503.5 . i r 4  
. 6 0 9 ~  1 .481  r 2 . r  1.343 .e 2.0 55.9  . 4 o r  
-510  1.048A 9 9 . 6  ~ 8 2 7  -2 .8  - 2 7 . 9  021.0 e 2 2 4  






























. 3 ~ r  
. i ~ r  
i 4 . r r  
-._- 
117.4  




293 .8  
79 .5  
8 .83  
152 .3  
293 .9  
78 .8  
P.19 
294.0  
6 1 . 2  
1 1 . 0 2  
294.2 
71.7 
10 .11  
i 5 z . r  
1 1 2 . 1  
95.6 .726 2.4 -10 .0  
73.5 1.341 .9 2.9 
4,961 0 1 . 9  S30.0 21.9 
WJ.L .e20 - 2 . 1  -28.3 
303.6  
5 0 . 6  






5 6 . 4  
00s .o 
91-60 





5 3 . 0  




. i  7 5  
1.54r 
. ire 
. ire  








' .177  




. 4 6 5  
. e49  




,511  1.011A 
,9430 1.538A 
.6lSA 1 .481  
2 4 . 9  -381 
.9110 1 .1344 
.395 1 .098  
24.1 . 4 o i  
. sor  i . o i 6  
. 4 9 e ~  1 . 4 6 7  
1 1 . 8  ,183  
9 5 . 6  , 123  C.L -11.1 
73.8 2.340 .9  3.0 
9 2 . 3  .cis -2.0 - 2 r . 3  
4.668 2 4 . 3  339 .1  24 .2  
4-4890 
4-5200 
4- 5300 .I! 
4 - i i r 0  
4-5380.2 
4 - 5 5 5 0  
1 . 3  - . 5  
-28 .4  -2 .3  
- 8 . 2  - 2 . 9  
4.13 3 . r ~  
8 .2  -.I 
- 2 8 . 1  - 1 . 9  
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13.23 10.78 3.98 2.45 5.87 8.80  19.61 2/1/2 68.2 20.1 4 . 2  ,141 27.549 101.1 331.3 78.8 88.5L 3.147 
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*170 178.9  1 0 . 1  
.340 293.8 - 2 9 . 5  
,749 4 9 . 5  5 . 1  
14.04  12 .12  4 . 2 0  
1.4 1.085 
-11.1 , 5 4 0  
3.8  1.362 
L.52 ¶ .94  
308.2  566.1 
264.3 4 8 1 . 2  
105.5 17 .1  
189 .7  e 4 s . e  
315 .8  5e3.9 
i e 6 . 7  256.4 
99.4  10.1) 
m 4 . e  487 .7  
e84 .5  484.2  
323.7 581.8 
167.9 264.0 
1 94.1  2 0 . 7  
,926 
. 3 3 5 A  
.420 
9 . 9  
,944 
,406A 
,431) e .  7 
.959 
.412A 
, 4 5 1  













1.485 02.6 .74e 1 . 0  - 1 7 . 1  t e L . 7  ,117 
i.eoeA i z 8 . i  i . 0 ~  - 5 . e  - 1 3 . 1  1 9 4 . 0  ,059 
1.1210 5 4 . 4  1.274 -.I - , ?  57.0  ,749  
. l o 7  11.64s 139.1  5 3 4 . 0  4 0 . 4  93 .30  1.161. 
e149 183.1 10.4 1 . 5  1.088 9 1 , s  . e19  1.110 
~ 8 7 9  56.1 4.0 2 . 8  1.330 120.9  ,168 1.013 
. s i t  e9e.e -08 .1  - 2 . 0  , 5 7 0  90.3 ,551 . e14  
13.50 11.09 4 .03  t . 4 1  1.113 7.01 co.ea 2/1/2 
1.6 1.092 
- 2 . 0  .594 
1.9  1.304 









11.118 1 . 7 0  
-1.0 .em 
r.9 1 .100  
-1.0 . e 4 3  
-.4 1 . C 3 t  
8.119 5.71 
1349.6 85? .5  
I 191.8 t84.L i 261.3 500.4 . 03.9 r9.i 
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8TOPOVER T I M E  a 30 O A Y S  1982 INBOUND SWINGBY MISSION C U R A T I O N  : I 6 0  0119 
MAR3 ARRIVAL C I T E  = 2161230 
- - -_ - _ _  - 17 SEP 1982 
I 1 V 1 PSI !ECCEN SMA THETl THE12 PERZH APHEL PSI 2 V 2 I 2 O E C L 2  R A Z  S P E E C e  
I 1 V 3 P S I  3 ECCEN SMA THETI THETA PERlH APHEL PS1 4 V 8 I 4 OECL4 R A 4  SPEED4 
I 5 W 5 PSI 5 ECCEN SMA THE15 THE16 PERlH APHEL P S I  6 V 0 I 6 DECL6 RA6 OPEC06 
O V A  EVA O V O  EVR TYPE SUN A SUN R K A P P A  - A  E I N C  R A P  OECLP E T A  PERlC 
LAVNCH hRRiiE-iiEEOI' RAl-OECLl- 
OE?ART 8WNGBY &PEE03 R A 3  OECLS 
8UMGEY RETURN 8PEEO5 R A J  DECLS 
_ _  - . -  --- .- PROP- AERO-DVL =. - - 
4-4950 4-S23O e l l 9  191.9 46.7 4 . 1  1.101 90 .2  ,193-1.220 359.0 5 5 6 . 8  ,985 1 . 4 S S  - 8 6 . 1  .71J - 3 . 0  - 4 3 . 8  290.8 e110 
4-5260 4-5385.2 ,234 285.0 -28 .4  -1 .8 ,654 99 .0  ,423 1.009 192.7 289.9 .%2A 1.4360 70.8 1.332 - . a  - 1 . 2  70.1 . 4 3 7  
4-5385.L 4-5510 ,437 8 3 . 1  - 2 . 6  -1 .1  1.241 111.0 ,314 . E l 7  265.5 5 0 5 . 7  . S l Z  1.122A 106.9 .a63 -2.7 -27.4 235.3 e290 
11.20 8.19 3 . 1 2  2.41 5.83 5.07 14 .20  2/1/2 63.1 3 3 . 5  13 .2  .314 8 . 7 2 6  1.2 346.8 6 .9  94.00 2 . 4 2 7  
.a09 216.3 66 .9  10.3 1.102 88.6 .194 1.218 3.8 196.1 .9820 1,454 8 6 . 1  .I54 - 6 . 9  - 6 8 . 5  300.8 . l e 1  
.227 263.7 -26.6 -1 .6 ,662 99.2 ,410 1.020 193.7 294.8 .601A 1.4380 72.4 1.336 - . 4  -1 .4  11.1 ,409 
-409  87.0 -4.5 -1.6 1.233 109.7 -349 .EO3 265.1 511.5 ,522 1.0831 103.5 , 850  - 2 . 4  - 2 6 . 4  239.3 .257 
13.13 9 . 1 3  4 .83  3.40 6.80 4.90 13.46 2/1/2 85 .0  39.2 16.3 .360 7.064 11 .6  549.6 11 .3  9 5 . 1 0  C.184 
-6.1 1.099 85 .1  . 2 O S  1.209 29.9 197.0 .9610 1.456 8 5 . 7  ,750 7 .2  16.4 200 .5  s l 4 7  
-1.6 .672 99.4 .394 1.034 195.0 301.7 .626A 1.4420 1 4 . 5  1.342 - .4  -1.6 72.2 e 3 7 0  
-2.4 1.222 107.6 .315 ,785 265.8 525.0 . 5 3 1  1.032A 9 6 . 1  ,834 -2.0 -29.4 240 .0  e l90  
3.09 8 . 5 0  4.70 12.44 1 /1 /2  86.4 S7.3 21.4 ,439 5 .380  17.2 353.8 16 .5  96.40 1.924 
4-4960 
4-5260 










1165 133.2 -29 .8  
.219 261.9 -20 .9  
.370 92'.8 - 1 . 6  
12.03 6.93 4 . 2 3  
,158 142.3 -11.4 
,217 281.5 -26.9 
,362 94 .3  -8 .8  
1 1 . 5 1  8.81 4.14 
.116 147.6 - 3 . 1  
,218 2 8 1 . 1  -28.9 
,365 94.5 - 9 . 8  
l i . 1 5  9.08 4 . 3 9  
.e06 1S2.4 .4 
.223 282.9 -28.6 
-390  92.2 -10.3 
12.36 9.61 4 . 8 0  
4-4990 

















-3 .8  1.096 83.2 .215 1.200 40.5 197.5 ,9420 1.418 
-1.6 .674 99.4 .391 1.037 195.3 303.2 .63lA 1.4420 
-2 .7  1.218 107.5 .SO8 .779 26S.3 S32.9 .539 1.018A 
2 .70  8.12 4 . 6 1  12.17 1/1/2 88 .0  11 .8  23.0 ,459 
-2.1 1.091 8 1 . 1  .229 1.189 51.2 198.1 .9160 1.461 
-1 .8 ,673 99.4 .392 1.036 195.2 302.6 .629A 1.4420 
- 3 . i  1.215 107.6 .309 ,774 2 6 4 . 2  541.7 ,535  1.013 
2.68 6.0% 4.66 12.11 l / f / 2  91.0 90.3 23.5 e451 
-2.0 1 .081  78.9 .246 1.174 61 .9  198.6 .E830 1.485 
-1 .8  .667 99 .3  .402 1.027 194.3 298.0 .613A 1.4400 
-3.5 1.211 108.8 .327 .710 2 6 1 . 3  152.2 . S i 6  1.022 
2.77 6.16 4 .81  12.40 1/1/2 94.6 112.4 22.3 .395 
-_ MAR3 ARRIVAL OAT€ = 2445240 (27 SEP 1982) - 






8 9 . 2  
4,907 
















4 . 5  - .4 
- 1 . 9  
355.0 
3 .3  - .4 
-1 .9  
35s.4 
L . 7  
- .4  
- 2 . 2  
354.4 
-- 
3 . 5  
- 1 . 6  
-28 .9  
16.4 
-3 .8  
-1 .6  
- 2 1 . 0  
20.4 
- 6 . 7  
-1 .4 





234.4 -169  
96.30 1 .642  
271.0 . l e 5  




11 .6  .590 
2 1 0 . 9 .  , 181  
92.60 1 .650 















4-5363.3 4 - 5 5 0 0  
4-4950 4-5240 












12 .36  
. IO6 




- 2 5 6  
,415 
11 .51  






57 .1  
11.51 
187.6 














9 .21  
189.5 
280 - 2  
8 4 . 1  
9 .06  
10.0 
-20 .5  
4 .9  
4 . 0 9  
11.4 
- 2 r . o  
3 . 6  
3 . 6 1  
14 .8  
- 2 1 . 5  
2 . 2  
s . 7 1  
20 .3  
-27 .9  
a6 
3 .61  
2 9 . 0  
-28 .2  
- 1 . 1  
3 .51  
4 1 . 1  
-28 .4  
- 2 . 9  
3.84 
1.5 1.086 97 .6  .222 1.210 314.4 566.4 .941 1.478 82 .5  ,751  . I  -19.5 264.9 . l l 7  
-2.1 .579 102.7 a563 .916 190.3 255.6 e 4 0 1 A  1.4320 57 .7  1.290 - . 7  - 1 . 1  62 .2  .688 
3.0 1.339 121 .1  ,577 1 .036  26S.2 483.0 .438 1.634A 125 .e  1.010 - 5 . 2  -17.3 t 0 2 . 7  .590 
2.52 5.93 7.43 20.96 2 / 1 / 2  109.1 18.2 7.5 .127 15.264 126.8 3 3 9 . 9  12 .9  91.20 1 .812  
1 .7  :.092 96 .3  . 2 l t  1.213 522.4 566.4 .956 1.469 83 .4  .759 .4 -21 .4  2 7 0 . 2  .110 
-2.0 .604 102.4 .S24 .942 191.6 263.8 .449A 1.4350 61.1 1.303 -.I -1.2 6 4 . 1  -624 
2.0  1.310 118 .1  ,526 .960 265.4 486.5 - 4 5 1  1.466A 121.6 .969 -4.6 - 2 0 . 1  210.2 . 5 2 l  
2.41 S.63 6.79 19.20 2/1/2 104.2 20.0 4.9 ,154 23.329 99.4 356.0 19.9 69.2L 5 . 4 4 1  
1.8 1.095 94.6 .203 1.216 330.6 564.6 ,969 1.463 6 4 . 0  .760 .O -23.8 274.8 .106 
-2 .0  .625 102.3 ,491 .96S 193.3 271.1 .491A 1.1390 6 4 . 0  1.313 - . E  - 1 . 3  6 6 . 9  , 5 6 7  
1.1 1.286 116.5 -481 .908 265.5 490.3 .471 1.344A 116.0 .935 -4 .1  -22 .5  217.8 .463 
2.34 5.16 6 . 3 1  11.68 2/1/2 100.0 22.2 4.5 . la7 25.414 11.3 356.9 -51.3 89.2L 4.560 
2 . 1  1.098 93 .3  ,197 1.218 339.5 563.4 .971 1.458 84 .5  ,761 - .4  - 2 7 . 0  278.6 .104 
-1.3 .642 102.2 -46s .985 194.9 278.1 . 5 2 l A  1,4430 6 6 . 6  1 .322  -.6 - 1 . 5  68.8 .516 
.3 1.270 114.4 .441 .e70 265.7 494.6 .486 1.253A 114.4 ,907 -3 .6  - 2 4 . 5  224.5 .405 
2.30 5.72 5.93 16.37 2 / 1 / 2  96.7 24 .8  6 .7  ,224 11.144 1 8 . 0  141.8 -16.0 9 1 . 2 0  3 . 6 1 7  
2.7 1.100 91.9 .194 1.219 348.5 562.4 ,983 1.455 '64.9 .761 -1.1 - 3 1 . 8  281.8 .104 
-1 .9  . 6 S 5  102.2 .444 1.003 196.3 284.6 ,158A 1.4470 68.9 1.329 m.6 -1.6 70.4 .475 
- . 5  1 . 2 5 5  112.6 ,406 .842 261.9 499.3 .500 1.184A 110.9 ,885 - 3 . 1  -26.2 231.0 ,352 
2 .30  5.72 5.64 15.25 2/1/2 94 .3  28.2 9 . 6  .e66 11,694 3 .3  345.2 - 3 . 0  9 3 . 0 0  L.645 
3.7 1.101 90 .3  .192 1.219 358 .0  561.7 ,984 1.453 8 5 . 1  ,761 -2 .3  - 3 9 . 9  284.4 -107  
-1 .8  .666 102.3 .427 1.017 197.8 290.5 -583A 1.4810 70.6 1.335 - . E  -1 .8  71.6 ,439 
-1 .1  1.244 111 .0  .376 '822 266.2 504.S .513 1.130A 107.4 ,867 - 2 . 7  -27.4 236.6 ,304 
2.3s 5.77 5 . 4 2  14.31 2/1/2 92.6 32.4 13.1 ,312 8.753 5 . 2  548.3 4.7 9 4 . 4 0  2.416 
4-4960 4-5240 -141 196.0 57.0 6 . 4  1.102 68.7 .193 1 . 2 1 1  7.8 201.3 -9820 1.453 8 5 . 1  
4-5210 4-9388.9 .e41 278.6 -28 .6  -1.6 .674 102.3 1.414 1.029 198 .1  295.6 -603A 1.4550 72.4 
4 -5366 .9  4-5520 .409 88.6 -4.6 -1 .8  1.255 109.1 .350 ,806 266.4 510.2 .S24 1.089A 104.0 
11.95 9 .28  4 . 0 1  2.87 6 .09  5 . 2 6  13.54 2 /1 /2  92.1 37.9 16.3 -359 7.040 
. 7 6 l  -5 .1  a S 5 . 1  288 .1  .125 
.a40 -.6 -2.0 72.4 .409 
.8S3 - 2 . 4  - 2 6 . 4  2 4 0 . 9  ,262 
9 . 9  351.1 9 . 3  95.60 1 . 1 6 7  
.T53 5.9 10.0 216.3 .139 
,347 -.6 -2.3 1 3 . 6  .359 
.e32 -1.8 - 2 9 . 0  237.8 ,170 
17 .5  3 5 6 . 5  16.4 97.10 1.627 
4-4990 4-5240 .106 139 .1  - 2 0 . 8  - 5 . 0  1.096 83.4 ,213 1.201 39.1 201.9 -9150 1.457 84 .3  
4-5270 4-5393.4 .232 276.3 - 2 8 . 7  -1 .7  ,687 102.4 .394 1.048 200.7 304.8 .635A 1.4610 75.2 
4-5393.4 4-5550 -359 96 .2  - 9 . 0  -2.8 1.220 107.3 .306 ,781 2 6 6 . 2  531.4 , 5 4 2  1.02OA 9 3 . 7  
12.23 9 .29  4 .26  2.94 6.3S 5 . 0 3  12.19 1 /1 /2  95.8 68.6 23 .5  ,466 4.920 
4-5000 4-5240 ,178 146.6 - 8 . 0  - 3 . 2  1.092 81.4 ,227 1 .191  49.6 202.3 -9210 1.461 8 3 . 8  
4-1210 4-5393.8 4232 2 l 6 . 4  -28.1 - 1 . 1  ,681 102.4 .394 1.048 200 .6  304.6 .635A 1.4610 75.1 
4-5393.8 4 - 5 5 6 0  .360 96.6 -9 .9  -3.0 1.217 101.3 .305 ,776 261.1 540.1 .540 1.013 90.0 
12.19 9 .41  4.36 2.77 6 .19  5.03 12.08 1 / 1 / 2  99 .0  86 .6  24.1 ,464 4 . 1 8 2  
,748 4 . 0  -.6 274.L ,130 
.347 - . e  - e . 3  13.5 ,560 
,829 -1.8 - 2 7 . 5  2 2 0 . 3  ,161  
19.4 551 .1  1 8 . 2  96.40 1.155 
4-1010 4-5240 a203 152.5 - 2 . 5  
4 - 5 0 1 0  4-5391.0 ,255 2 1 1 . 3  -28.7 
4-5301.8 4-1570 ,379 95 .1  -10.4 
12.69 9.65 4 .14  
-2 .4  1.088 79.3 
-1.7 ,683 102.4 
-3.4 1.214 108.2 





1.177 60.0 202 .8  
1 .041  199.9 301.1 
,773 262 .8  550.1 
1.160 70.2 20e.7 
,917 192.6 268.4 
$760  246.4 568.8 
1/1/2 105.7 139 .1  
1.160 70.2 202 .7  
1.004 196.5 285.3 
,768 2 5 4 . 7  564.0 
1 /1 /2  105.7 132.6 
ATE 5 2445250 ( 7 0 
1,213 320.7 570.7 
.954 196.4 264.0 
,976 268.1 48S.3 
L/ l /2  113.4 19.3 
1.216 329.2 569.1 
,978 198.3 271.6 
.919 266.L 489.1 
i / i / z  102.4 108.1 
e / i / p  ios.6 21.4 
,8900 1.465 6 3 . 1  ,742 3 .0  -7 .0  L71.4 .134 
a 6 2 3 A  1.4590 74.1 1.344 -.6 - L . 2  1 3 . 2  .319 
,526 1.019 8 1 . 4  . B e l  - 2 . 0  - 2 4 . 1  215.6 , 171  
23.2 ,419 .4 .967 21.8 356.5 2 0 . 8  94.30 1.664 
*-1020 4-5240 . 2 3 I  151.8 -.I -2.0 1.078 77.0 
4 - I t 7 0  1-5371.6 .LO9 2 0 6 . 5  -27.3 -2 .0  ,618  102.3 
4 - 5 3 7 ¶ * 6  4 - 5 5 3 0  . 5 8 7  7 7 . 7  - 1 0 . 0  - 5 . 5  1 .201 118.5 



























- 2 8 . 2  
-10.3 
5.24 
-2.0 1.018 77.0 
-1.8 ,657 102.2 
-4.4 1.207 112.7 
3.02 6.43 5.61 
MARS ARRI 
1.7 1.092 96.7 
- 2 . 1  .a21 101.0 
2.1 1.318 118.9 
L.14 1.96 7.39 
1.8 1.091 95 .1  
-2.0 *a42 106.5 
1.1 1.293 118.8 







.e110 1.410 82 .2  , 7 3 4  c . 5  -11.4 t6O.3 ,143 
,561A 1.1480 6 9 . 1  1.330 - . 8  - 1 . 7  7 0 . 5  . d l 1  
18.3 .211 6.276 29 .0  351.6 2 6 . 2  61.3L 1 .431  
,401  1.064 78.2 .a23  -3.2 -1t1.0 c m . 3  . t m  
1CT 19821 - - 
189.4 
263.4 










1 0 . 1  





























I - I L E O  
4-1884.7 












,968 1.466 83.0 -766  
,491A 1.4860 6 3 . 9  1.319 
,472 1.36lA 116.6 e942 
4 .9  . l a 3  23.4LS S S . 1  
.976 1.460 83.6 e767 
. I 2 9 1  1.4720 66.6 1.326 
.487 1.26OA 111.0 ,913 
7 . 0  .22O 18.309 L1.4 
.o -23.8 
- .9  -1 .6  
-4 .1  - 2 2 . 1  
34O.t -55 . ;  
- * 4  -26.7 
- . e  -L.O 
-8.8 -t4,0 
84S.L -#!I.* 
2 7 0 . 9  . I 1 2  
66.5 - 5 1 5  
218.4 , 4 1 8  
69.6L 4.104 
274.4 . l o 9  
01.10 8 .381  
10.2 . 5 m  
~ 1 5 . 4  .413 
2.1 1.096 93.8 .199 1.218 338.0 567.9 
-1.9 ,650 1 0 5 . t  ,471 1.000 200.1 L19.0 
. 8  1.274 114.8 .445 .a78 266.4 493.4 
L.8 1.100 92.1 . 1 9 I  1 .219 347.1 168.9 
-.I 1.259 112.1 .409 .a46 268.8 496.1 
t.88 B , O O  5.s~ 18.18 w i / e  106.4 ~ 4 . 0  
-1.0 .EX 100.0 .4so 1.010 eoi.8 265.6 
c.31 3.11 8 . ~ 3  11.40 w i l e  104.0 r7.t 
. l o 1  
.L?O 
.418 
l L . 1 5  
191.8 
271 .1  







190L INBOUND SWINGBY 
__-_I 
1 . 1  V ;-PSI 1-ECCEN -3MC THE11 THE12 
I 3 V 3 P S I  3 ECCEN 3 M A  THETS THE14 
I 5 V 3 PSI  I ECCEN SHA THE15 THE16 
-..-___ OVA EVA --OVO--_EVR _-!IPE-SUN A SUN R 
-1 .7 -698 105 8 . 411  1 . 0 5 7  205 7 301.5 
-2.1 1.231 100:s ,330 e 7 9 8  26712 51'5.4 
3.45 8.05 5.75 13.00 2/1/2 98.1 43.5 
0.8 i.ioi 0 1 . 4  .i96 1.211 16.2 201.6 
MISSION DURATIFN 560 04'15 
7 OCT lose 
MARS A R R I V A L  O A W  = ~ 4 4 5 ~ 5 0  
LAUNCH ~ ~ ~ i i i C 7 F i i o l - R ~ i  - O E C L ~ -  
DEPART WNGOV OPCEOS R A S  OECL3 
WNCOV RCTURN SPEEDS R A I  DECL5 
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P S I  e 
P S I  4 
PSI  6 
E 




8 3 . 5  





4 . 5 5 8  
1 5 . 5  
v 2  
v 4  













_ _  
1 1 . 3  
I o t c L e  
I 4 OECL4 
I 8 DECL6 
RAP OECLP 
-6.6 -68 .5  
- . 8  -2.8 
314 .4  10.3 
-2.0 -28 .9  
R A 2  SCEECL 
R A 4  WEED4 
R A 6  8PEEC6 
E T A  PERlC 
ee7.e . is4  
73.7 .an6 
e r s . 1  .LPB 
91.40 1.925 
9.0 1 9 . 1  
- . 8  -3.1 
-1.7 -29.0 
357.5 1 4 . 2  
1.0 3.9 - . e  -3.1 
-1.6 -27.8 






74.1 . 3 0 5  
232.3 ,1611 
97.00 1.693 
4-5020 4-0250 ,228 158.3 -2.9 -e.* 1.080 17.6 .e62 1.166 61.6 206.2 ,8610 1.471 81.4 - 7 4 3  2 . 1  -10.2 267.6 -140 
4-5280 4-5800.7 214.6 -28.2 -1.8 .688 105.9 .42V 1.041 204.0 294.1 ,597A 1.4860 71.7 1.144 -.8 -2.5 72.9 ,426 
14.10 11.07 5.12 3.12 6.12 5.94 12.98 l / l / Z  112.1 126.6 21.1 .332 1.457 23.6 355.4 22.6 91-00 1 . 4 7 9  
I-SSOO.? 4-8500 ,426 92.6 -10.6 -4.0 i . e i i  i i 0 . 5  .355 . r r o  258.7 $60.2 .49r 1.043 79.6 . 8z r  -2 .5  -20.6 206.5 -227 





, 141 .3  
066. I 
100.7 
I 1 1 . L I  
MAR8 ARRIVAL DATE : t445210 ( 2 1  OCT 198Ll . -_ 
95 
8lOPOVER T I M E  D 30 DAYS WISS10N DURATION : 600 C A Y S  
M A R S  ARRIVAL D A T E  i: 2445140 
19 JUN 19PZ 
I 1 V 1 - P S I  1 ECCEN SMA THETI THE12 PERIH APHEL P S I  2 V 2 I 2 CECL2 RA2 SPEC02 
I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 V 6 I 4 OECL4 R A 4  3PEECl 
1 5 V 5 P S I  5 ECCEN SMA THE15  THE16 PERIH AFHEL P S I  6 V 6 1 6 CECL6 R A 6  3PEtC6 
O V A  -_EVA D V O  EVR TYPE SUN A SUN R KAPPA - A  E INC RAP CECLP ETA PERlC 
1982 INBOUND S W I N G B Y  
- - M A R S  ARRiVAL O A T €  : 2445140 (19 JUN 1982) -- - 
iA l%;~ARRIVE-8PEEDl  RA1 OECLl 
DEPART SWNGBY SPEED3 R A 3  OECL3 
1WNGBY RETURN 8PEEC5 R A 5  OECL5 
PROP AERO OVL - -  - -  _ _ _ I _  
4-4890 
4 -5110  
6 - 5 1 0 1 . 8  
4-4900 
























174.2 2 . 0  
287.3 -27 .9  
5 8 . 0  .I 
10.11 4.58 
-.I 1.100 100.0 ,267 1.257 309.3 518.7 ,921 1.5924 97 .3  ,102 1.9 -15 .6  289 .1  a190 
-2.2 -611  80.5 .460 1.055 168.5 288.3 .569A 1.541 69.1 1.345 1 .4  3 .6  42.3 
.2  1.225 113.4 .405 ,797 258.3 507.9 . 4 7 5  1.12OA 108.1 . a 4 7  - 3 . 5  - 2 2 . 3  212.0 ,318 
4 .03  1.43 6 .13  14.57 2/1/2 31 .4  36.4 16 .0  ,259 1 .201  11 .6  3 1 9 . 1  11.4 92.60 1.606 
179.0 - . 3  -.I 1.107 98.9 -265 1.271 315.3 514.6 .935 1.607A 98.5 ,708 2 . 0  -15 .3  293.0 a201 
287.5 -28.4 -2 .3 .617 81.1 .446 1.064 168.6 292.9 .589A 1.539 10.1 1.348 1.5 4 . 1  44.0 ,452 
62 .3  - 1 . 0  - . 4  1 .217 112.0 .381 .784 258.4 513.2 ,486 1.083A 104 .6  .834 - 3 . 3  - 2 4 . 3  215.6 - 2 7 6  
10.30 4 .39  4.28 1.67 5.90 13.80 2 /1 /2  28 .2  42.2 19 .0  .295 6.058 15 .6  322 .1  1 5 . 6  93.9P 1 .492  
4-4910 4-5140 
4 - 5 1 7 0  4-5312.4 
4-5312.4 4-5510 
182.7 - 2 . 9  
287.7 -28 .8  
6 6 . 0  - 2 . 5  
9.95 4 . 2 3  
196.2 18.1 
281.7 -29 .2  
68.8 - 4 . 0  
9 . 8 2  4 . 2 1  
- . 2  1.113 97.7 ,263 1.286 321.4 510.8 -947  1.624A 99.5 .714 2 .1  -14 .7  293.7 -211  
-2 .5  ,622 81 .6  ,436 1.071 168.8 296.7 .604A 1.537 72.0 1 .351  1 . 5  4 .6 45 .3  . 4 2 l  
- . 9  1.211 110.9 .362 ,174 258.4 519.1 ,494 1 .054A 101.0 .823 - 3 . 1  -25 .8  217 .1  a240 
4.52 7.91 5.73 13.18 2/1/2 25.6 49 .8  21 .9  .329 5.272 19 .0  323.3 19 .0  9 4 . 9 0  1.4118 
3 . 3  1 .119 96.5 ,263 1.300 327.9 507.2 .958 1.642A 100.3 ,720 -1.5 - 2 5 . 8  300.5 . e l 9  
- 2 . 6  .625 81.9 .428 1.016 168.9 299.4 ,615A 1.536 72.9 1.352 1 -6  5 . 0  46 .2  a410 
-1.5 1.206 110.1 ,347 .767 258.3 525.8 ,500 1.033A 91 .3  .E15 - 5 . 0  -26.5 215.6 a2111 







4-4930 4-5140 ,1411 168.7 - 1 . 9  .2  1.125 95 .2  .263 1.314 334.8 104.0 .968 1.659A 101.1 .726 1.6 - 1 5 . 8  300.3 ,228 
4-5110 4 - 5 3 7 4 . 9  ,253 287.8 -29.4 -2 .6 .627 82.0 .425 1.078 168.9 300.8 ,620A 1.536 73.3 1.353 1.6 5 .2  46.6 .402 
4-5574.9 4-5530 .402 70.4 - 5 . 5  -1 .9 1.202 109.7 .340 ,761 257.7 533.4 , 502  1.020A 93.4 .a09 -3.0 -25.9 209.9 * !E9 
14.43 9 .50  3.94 4.93 8 .32  5 . 5 6  12.43 1 / 1 / 2  2 1 . 1  74.7 2 6 . 1  ,371 4 .421  24.4 328.5 24.4 95.30 1.270 
4-4940 4-1140 . l e 9  188.2 -2 .5  
4-5170 4 -5374 .e  .255 287.7 - 2 9 . 2  
4-5314.2 4 - 5 5 4 0  .409 70.1 -6 .8  
14.55 9 .43  3.83 
.I 1.130 93 .7  ,264 1.326 342.1 501.2 ,976 1.677A 101.8 . I 3 1  1.7 -13 .3  301.8 .e36 
- 2 . 6  .626 81 .9  .428 1.076 168.9 299.7 .616A 1.536 72.9 1.353 1 .6  5 . 1  4 6 . 2  ,409 
-2.5 1.198 110.0 .345 .756 256.2 542.6 .495 1.016 88.6 .E04 - 3 . 1  -22 .1  199.2 . l P 8  
5 . 1 2  8 .50  5.60 12.41 1 /1 /2  19.7 94 .2  26.7 ,359 4.337 26 .1  328.6 26.6 94.20 1.199 
- __ MARS ARRIVAL DATE = 2445150 (29 JUN 1982) - -  -- 
4-4870 4-5150 ,214 163.4 7.9 
4-5180 4-5362.0 .297 289.5 - 2 6 . 6  
4-5362.0 4-5470 , 5 6 5  49.3 3.0 
14.80 11.59 4 . 9 0  
.2  1.084 101.7 ,267 1.219 298.7 532.7 .e94 1.545A 92 .6  .692 1.8 -15.7 2 7 9 . 7  .152 
-1 .9  .591 80.0 .500 1.018 169.7 2 7 5 . 8  .509A 1.526 64 .7  1.331 1.1 2.4 40.7 . S 6 5  
1 . 5  1.254 116.9 .470 .847 258.7 497.6 ,449 1.245A 115.9 .894 - 3 . 9  - 1 1 . 5  202.6 ,425 
3.21 6 .62  6 .69  16.82 2/1/2 45.9 27.4 8 .6  .188 13.312 5.1 315.2 -4 .3  8 8 . l L  E.317 
4-4880 4-3150 .198 169 .1  5.7 .2  1.090 100.6 ,261 1.231 304.3 528.5 .910 1.552A 94.0 ,897 1 . 7  -15 .8  285.4 a162 
4-1180 4-5365.8 .283 289.8 - 2 7 . 1  -2 .0  .602 81.0 ,477 1.031 169.9 281.6 .539A 1.523 66.9 1.336 1.1 2 . 7  43 .3  a 5 2 2  
4-5365.8 4-5480 .522 5 4 . 8  1 .8  . 9  1.240 115.1 ,437 ,822 258.9 501.8 ,463 1,181A 112.4 .E71 - 3 . 7  -20.2 208.S ,374 
14.38 10 .98  4 . 6 6  3.40 6 . 8 0  6 .32  15.70 2/1/2 4 0 . 5  30.7 11.6 .221 9 .891  4 . 8  318.9 4 .2  90.70 1.961 
. l e 2  174.4 3.8 .2  1.096 99.5 .255 1.243 510.1 524.4 ,926 1.3601 9 5 . 2  .703 1 . 7  -13.8 2 8 9 . 9  .111  
.271 290.0 - 2 7 . 6  - 2 . 2  ,611 81.8 ,459 1.043 170.0 286.9 .564A 1.521 68.8 1 .341  1 .2  3 .1  45.4 ,485 
,485 59.9 . 5  . 2  1 ,230  113.4 .408 .E04 259 .1  506.4 .476 1.13lA 108.9 .E53 - 3 . 5  - 2 2 . 1  213.7 e326 
4.06 10.46 4.45 3.60 7.00 6.01 14.74 2/1/2 36.0 34.9 14.7 ,256 7.826 10.5 12E.4 1 0 . 1  92.30 1.747 
4-4890 4-5150 
4-5180 4-5368.0 




,168 179.3 2 .4  -3 1.102 98.4 .252 1.255 316.1 520.1 ,939 1.571A 96 .3  .708 1.6 -15.9 2 9 3 . 7  ,180 
,261 290.2 -28.0 -2 .3  .618 82.4 .444 1.052 170.2 2 9 1 . 8  . 5 8 5 A  1.519 70 .5  1.344 1 . 2  3 . 5  4 7 . 2  -453  
3.83 10.03 4 .26  3 - 8 0  9.20 5 . 7 7  13.93 2 /1 /2  32.4 40 .2  17.7 ,293 8.481 14.6 3 2 5 . 5  14.6 93.60 1.606 
. 1 5 4  183.7 2 . 3  .I 1.108 97 .2  ,249 1.267 322.3 516.9 .951 1.582A 9 t . 2  ,714 1.4 -16.4 297.0 -186  
.254 290.3 -28.5 -2 .4 .623 82.9 -432 1.060 170.4 295.7 .60 lA  1.518 71.8 1.347 1.3 3 .9  4 8 . 6  ,428 
,428 68.2 - 2 . 5  - . 9  1.214 110.9 .362 .779 259.3 517.3 ,497 1.061A 101.8 .e28 - 3 . 1  - 2 6 . 2  2 1 9 . 9  .e46 
3 .66  9.68 4 . 0 9  3 .98  7.38 5.58 13.28 2 /1 /2  29.3 47.3 20-7 .329 5.579 18.2 328.P 18 .1  94.70 1 . 5 0 5  
.*IS 64.4 -1 .0  - .4  1 .221 112.0 .383 ,790 259.3 511.5 .4e8 1 . 0 9 2 ~  105.4 ,839 - 3 . 3  - 2 4 . 1  2 1 7 . 7  .e84 
4-4910 4-5150 
4-5180 4-5374.1 
4 - 5 B l 4 . 1  4-5510 
4-4920 . 4 - 5 1 5 0  
4-3180 4-5375.9 




4-4040 4 - 5 1 5 0  
4-5180 4-5316.6 
4-5310.8 4-5540 
4 - 5 1 8 0  4 - 5 3 1 3 . 9  
4-4950 4-5150 
4-5313.9 4 - 5 5 1 0  
__I - -. - 
1-4870 4-1160 
4 - 5 1 9 0  4-5363.8 
4 - 5 w s . a  4-5410 
4 - 4 8 8 0  4-5160 
4-5190 4-5366.9 
4 - s w e . s  4 - 1 4 ~ ~  
4-4600 4-5160 
4-3100 4-5310.2 
4 - I S l 0 . C  4-5490 
4-4900 4-5160 
4-1190 4-3373.e 
4 - 5 3 n . e  4 - 5 5 0 0  
,144 190.0 9 .4  
,249 290.3 -28.9 
.409 11.2 - 4 . 1  
13.58 9 .45  3 .98  
1.6 1.113 96 .0  .e47 1.278 329.2 513.0 ,962 1.594A 9 8 . 0  .718 . e  - 2 0 . 2  300.4 
-2.5 ,627 83 .2  .424 1.065 170.6 298.7 .613A 1.517 72.8 1.349 1 . 4  4 . 3  4 9 . 1  
- 1 . 5  1 .209 110.0 ,346 ,711 259.2 523.9 - 5 0 4  1.038A 9 8 . 2  .e19 - 2 . 9  -21 .1  2 1 9 . 3  









. E l l  
a400 
.1e3 






. ¶ 1 1  
,436 
1 . 6 1 1  
.130 181.6 -12.4 -1 .3  1.118 94.6 ,246 1.288 336.3 510.6 ,971 1.606A 98.7 .723 3 . 1  -10.1 300.0 
,246 290.3 - 2 9 . 1  -2 .5 .629 83 .4  ,420 1.068 170.7 300.5 .620A 1.516 13.4 1.351 1.4 4 . 5  5 0 . 0  
,398 73.2 - 1 . 5  -1 .9  1.205 109.5 ,337 .765 258.8 531.3 A 0 7  1.022A 94.4 .E13 - 2 . 9  -26.9 214.8 
13.63 9 .22  3 .64  4 .41  7 .80  5 . 3 8  12.45 1 /1 /2  26.8 70.2 25.2 ,379 4 . 5 8 0  23.6 331.8 23.6 9 5 . 5 0  
-.I 1.122 93 .1  ,246 1.297 344 .0  508.1 .978 1.617A 99 .3  3 2 9  2.3 - 1 2 . 6  302.3 
-2 .5  .629 83.4 .420 1.067 170.7 300.2 .619A 1.516 73.3 1.350 1 . 4  4 . 5  49 .0  
-2 .4 1.201 109.6 .337 .760 257.7 539.9 ,503  l .O l6A 90 .0  ,808 -2 .9  -24 .6  2 0 S . 4  
4 . 5 1  7.90 5.39 12.34 1/1/2 24.3 88.2 26 .2  .376 4.420 25.9 332.3 25.9 94.60 
,118 1 8 3 . 1  - 6 . 1  
,246 290.3 -29 .1  
.400 7 3 . 5  - 6 . 9  
13 .62  9 .11  3 . 1 2  
,111 180.2 -3 .2  
,255 290.3 - 2 8 . 5  
,429 1 0 . 5  - 0 . 0  
13.88 9.25 3 .66  
- -  - -  
,209 163 .6  8 . 8  
. 5 l l  51.0 3 .1  
14.35 11.41 4 . 8 2  
,191 169.3 6 . 9  
. 2 1 8  292.2 - 2 6 . 8  
,521  56 .6  1.9 
13 .81  10 .71  4 . 5 7  
a175 1 7 4 . 6  5 . 4  
,266 292.4 - t 7 . L  
,488 61.8 - 5  
1 3 . 4 1  10.23 4 . 3 5  
,293 e9e.n -26 .3  
- . 3  1.125 91.5 ,247 
-2.4 -623  82.8 ,433 
-3 .1  1.197 111.0 .360 
4 . 6 3  8 .02  5.59 1 2 - 1 1  
M A R S  ARRIVAL 0 
. 3  1.081 101.5 ,261 
-1 .9  . I 8 9  81.5 . I 0 1  
1 .6  1.260 117.1 . 4 7 5  
2.94 6.3s 6.60 17.07 
. 4  1 .087 100.3 .253 
- 2 . 0  -601  82.4 , 4 7 7  
e9 1.245 115.2 .441 
3.08 0 . 4 9  6 .20  15.91 
- 5  1 .093 99.2 ,246 
- P a l  .611 83 .2  ,458 
.2  1.234 113.5 ,411 
3.24 6 .64  5.88 14.91 
_ _  
1.304 352.2 506.2 
1.059 170.4 295.4 
. 7 5 4  254.6 551.0 
t / c / e  2 3 . 0  111 .1  
ATE = 2445160 I 9 J 
1 .212  298.6 538.0 
1.004 111.3 274.0 
,857 259.5 496.3 
2 /1 /2  52.8 26.4 
1.222 306.6 5 3 3 . 9  
.E30 259.7 500 .4  
2/1/2 46 .6  29.5 
1.232 310.6 530.1 
1.030 171.8 285.5 
,810 259.9 504.9 
2 / l / 2  41.6 3 3 . 1  
1.018 171.5 280.0 
.983 1.626A 99 .8  
h 6 O O A  1.518 71.7 
.483 1.025 83 .9  
25 .0  A 2 6  4 . 6 2 3  
iIL 1982) -- 
.898 1.328A 90 .7  
,5011 1.506 6 4 . 3  
, 4 5 0  1.264A 116.6 
7 . 4  ,184 15,489 
.913 1.43lA 92 .0  
,532A 1.504 66.5 
.664 1,191A 113 .1  
10.3 .217 11.094 
-929  1 . 5 3 5 A  93 .2  
.559A 1.502 68 .5  
.478 1.143A 109.6 
13.4 .252 8 . 5 6 4  
,729 2 .1  -13 .1  
1.347 1 . 3  3 . 9  
,803 -3 .4  -19 .0  








203 .6  
R R  * 3L 
46.3 
LO9.8 
90 .30  
2R9.4 
4 8 . 5  
9 e . m  
~ ~ 4 . 2  
c i  5 .I 
,696 1.7 -15.5 
1.326 . 9  1 .0  
.go2 - 4 . 0  -11 .8  
9 . 0  311.1 - B . 6  
. IO1 1 . 6  - 1 5 . 7  
1.332 1 . 0  2 . 2  
,018 - 3 . 1  -20 .6  
2 .8  321.4 2 . 0  
,706 1.5 -15.9 
,659 - 3 . 5  -P3.0 
8 . 8  324.9 8 . 1  
i . 3 3 r  1.0 0 . 5  .4RR 
. 3 3 5  
1.910 
.160 179.4 4.6 .6 
.256 292.4 -27 .7  - 2 . 2  
, 4 5 3  66.4 -1 .0  - 4  

















98 .0  















2 4 1  1.242 316.9 
-442 1.041 112.0 
,385 ,795 260.1 
1.08 21112 37.5 
526.4 
























- 6 l l A  










1.549A 95 .1  
1.499 7 1 . 7  


















1 . 3  - 1 6 . 3  203 .1  
1.0 2 . 9  50 .4  
-3 .2  - 2 5 . 0  219.6 
















1 . 3 7 1  
4-4910 4-5160 
4-5190 4-5375.7 
4 - 5 3 1 ¶ . 1  4 -5510  
$148  183.9 
-248  292.4 
.428 70.4 
12.97 9 . 4 3  
, 1 3 5  189.3 
,242 292.4 
,408 1 3 . 6  




ie.91) 6 .86  
5 . 4  .9 
-28 .2  -2 .3 
-2 .5 -1 .0  
4 .00  3.54 
. e31  1.252 323.4 
.429 1.049 172.3 
.363 .?E4 260.2 
3.39 2/1/2 34 .0  
-234 1.261 330.4 
.420 1.015 172.5 
.346 .775 260.Z 
e.86 2/1/2 31.1 
1.0 -11.2 297.4 
1 .1  5.2 51.8 
-3.0 -26.6 222.4 
331.0 17 .2  04.40 
1.1 l -20 .4  3 5 301.0 5 e a
-2 .0  -e7,e ee2 .1  






- 4 . 1  - 1 . 5  
5.88 3.68 
- 1 5 . 1  -1.6 
-28.8 -2 .4  
-7 .0  -P.4 





1. l71A 9 7 . 0  
1.497 73.6 





3.4 - 7 . 7  301.0 
1.1 3.8 5 3 . 1  
-t,0 - C 6 . 1  2 l l . L  
335.8 L5.1 9 4 . 8 0  
.232 1.276 345.7 
.414 1.039 112.7 
.332 .763 259.0 
2.31 1 /1 /2  30.4 
4-4950 4-5160 .IO5 173.9 -6.9 - .a 1.119 91 .1  .e32 1.260 354.P 513.4 ,984 1.1171 97 .5  -7L7 2 .6  -10.4 303.5 * l a *  
4-1190 4-1317.4 .243 292.4 -28.5 -e .4  .628 84.0  .422 1.054 112.S eO7.S .61OA 1.498 7e.6 1.348 1.1 3.9 5 2 - 6  a410 
l t . 0 9  0.91 3.80 4.09 7.48 5.31 iP .47  l / l /t  e8 . l  104.5 P5.1 . ) I 7  4 .196 87.7 531.0 L7.5 9L.90 1.E84 
4 - w r r . 4  4-5150 . 4 i o  15.0 -8.1 -L.O i .200 i10.0 .345 .750 256.6 147.8 ,497 1.010 o0.0 .e06 -3.0 - t 1 . 7  1 0 0 . s  . i sc  
96 
8TOPOVER T I M E  s 30 D A Y 8  
LAUNCH ARRIVE W E E D 1  
DEPART SUNGBY EPEE03 
SUNGBY RETURN 8PEED5 
PROP 
-I__ ~ 
4-4870 4-(1170 ,205 
4 - 5 2 0 0  4-5364.6 ,289 
4-5364.6 4-5470 , 1 7 7  
13.99 
R A i  
R A S  











- 2 6 . 0  
3 . 1  
4.76 
-
i06a INBOUND 8UlMGBY 
- - -- - - - - - * 
I 1 V 1 PSI 1 ECCEN 8MA THE11 T H E 1 2  
I 3 V 3 PSI 3 ECCEN 8 M A  THE13 THE14 
I 5 V 5 PSI I ECCEN 8MA W E T 5  THE16 
DVA EVA O V 0  EVR TYPE SUN A SUN R -_ _I__.__ .. - . 
. I  1.080 101.3 .e56 1.207 298.b-543.h 
-1.9 .588 83.0 .502 .990 173.0 272.3 
1 .6  1.268 117.3 .481 .668 260.2 495.0 
2.74 6.1s 6.49 17.32 2/1/2 60.9 25.4 
RlS8lON OURATION E 600 D A I S  
M A R 8  ARRIVAL DATE 19 : 
JUL 8445170 ieer
P E R I H P H E L - P S I  2-V 2 I L OECLL RAP S P E E D I  
PERIH APHEL PSI 4 V 4 1 4 OECL4 R A 4  SPEED4 
P E R l H  APHEL P81 6 V 6 1 6 OECL6 RA6 EPEE06 - KAPPA-:A_-_ E -LNC -.RAP DECLP ETA CERIC 
.E98 ( .S i6  88.9 . I O 1  1 .6  - 1 5 . 3  1 7 4 . 7  . l P Q  
,494A 1.407 63.6 1.321 . 7  1.5 48 .6  * 5 7 7  
,431 l.285A 117.2 .e10 -4 .1  -10 .1  204.6 ~ 4 4 7  
6.3 ~ 1 8 1  18.324 1 4 . 7  320.3 -14 .6  67.9L 8.127 
4-4880 4-9170 .188 169.6 8.0 .6 1.081 100.1 ,247 1.215 304.8 139.3 .916 1 , 5 1 5 A  90 .2  -706 1.5 -15.7 202.0 *133  
4-5200 4-5388.8 ,274 294.2 -26.5 -2.0 .601 83.9 .477 1.006 173.3 278.4 .526A 1.485 66.2 1.327 .6 1 . 7  49.3 - 5 3 %  
4-5368.3 4-5480 ,S31 58.4 1 .9 .9  1 .251  115.4 .445 .839 260.4 499.0 .465 1.212A 113.8 -883 -3 .8  -20.9 210.9 ~ 3 9 3  
13.42 10.59 4 .50  2.83 6.24 6.08 18.12 2/1/2 33.S 28.4 9 . 1  -213 12.576 2 . 0  323.9 - . 9  90.OL L - 4 6 6  
4-4890 4-5170 -169 174 .6  6.7 .6  1.090 98.9 ,259 1.224 311.0 335.7 ,952 1.518A 91.4 ,710 1.3 -16 .1  288.0 a139 
4-5200 4-5371.6 .261 294.2 -27.0 -2.1 .611 84.7 ,437 1.019 173.6 264.1 .334A 1.484 6 8 . 3  1.333 - 8  2 . 0  S1.6 - 4 9 1  
4-5371.6 4-5490 .491 63.8 -5 .2 1.238 113.6 .414 -817 260.7 503.5 -419 1 . 1 5 5 A  110.3 -865 -3.5 -23.2 216 .1  e344 
12.97 10.03 4.28 2.94 6.35 3.75 15.09 2/1/2 48.2 32.1 12.2 -249  9.428 7.0 327.4 6.9 91.7O C.099 
4-4900 4-5170 ,153 179.5 6 . 4  . 8  1.095 97.7 .233 1.232 317.4 532.2 .946 1.519A 9 2 . 3  ,714 1.1 -16.6 292.9 ,145  
4-5200 4-1374.6 ,250 294.1 -27.5 -2 .1  ,620 85.3 .440 1.030 174.0 289.2 . 5 7 7 A  1.483 70.0 1.337 .8 2 . 2  5 3 . 4  -457  
4-5574.6 4 - 5 5 0 0  .457 88.3 -1.0 - .4  1.229 112.1 ,387 . B O 1  260.9 508.4 ,491 1.llOA 106.8 e649 - 3 . 2  -25 .2  221.5 . I 9 9  
12.63 9 .17  4.08 3.08 6.47 5.49 14.22 2/1/2 43.3 38.8 15.3 .286 7.526 12.3 830.7 52.2 93.2D 1.878 
4-4910 4-5170 .139 183.8 7 . 7  1.1 1.100 96.4 .e28 1.240 324.2 329.0 ,958 1.523A 9 3 . 2  -71?  .8 -17.7 297.0 e l 5 1  
4-5200  4-5377.L ,242 294.1 -27.9 -2.2 ,626 85.8 .427 1.038 174.3 293.6 .595A 1.482 71.5 1 .141  -8  2 . 5  54.9 -429 
4-5377.2 4 - 5 5 1 0  ,429 72.4 -2.6 -1.0 1.221 110.9 ,364 ,788 261.0 514.0 ,502 1.075A 103.3 ,837 -3 .0  -26.6 224.0 *P59 
12.37 9.20 3.92 3.11 6.58 5.28 13.50 2/1/2 39.6 42.9 18.3 .327 6,304 16.2 333.7 16.2 94.20 1.733 
4-4820 4-5170 ,128 188.1 13.3 1.8 1.105 95 .1  ,224 1.246 331.4 528.2 .968 1.528A 93 .9  .Ye1 . l  -20.6 300.8 . l 5 8  
4-5200 4-5379.3 ,236 293.9 -28.3 -2 .3 ,631 88.1 .417 1.045 114.6 2 9 . . 2  .609A 1.481 72.7 1.343 e 9  2.8 55.9 -407  
4-$370.3 4 -5520  .407 75.8 -4 .2  - 1 . 5  1.215 109.8 .346 ,779 261.1 320.3 .510 1.046A 99.6 ,827 -2.6 -27.9 e25.6 -224 
12.22 6 .94  3.81 3.28 6 . 6 8  5.13 12.94 2/1/2 36.5 51.1 21.0 .363 5.489 19.3 336.1 19.3 95.00 1.629 
4-4930 4-5170 ,152 204.5 3 9 . 2  3.6 1.109 93.8 ,222 1.254 339.1 523.6 ,976 1.332A 94.5 .723 - 8 . 7  -36.3 307.1 -168  
4-5200 4-5380.7 .232 293.9 -28.5 -2.3 .634 86.4 ,411  1 , 0 4 9  174.8 299.7 .6lBA 1.480 73.5 1.345 e9 2 .9  56.6 ,192 
4-5380.7 4-5530 .392 78.5 - 1 . 7  -1 .9 1.211 109.1 ,333 .772 260.9 527.3 .515 1.029A 9 6 . 2  ,820 -2 .7  -26.3 223.5 . I 9 8  
12-64 9 .09  4 .06  3.55 6.95 5.03 12.53 2/1/2 37.9 62.3 23 .3  ,390 4.961 21.9 338.0 21.9 95.30 I s 1 4 7  
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,463A 1.4300 62.1 1.304 - .O  
.453 1.3791 119.8 .94t -4.4 
3 . 1  .io( 30.98r  6r.4 3 3 t . 5  
10.5 1.1 i . 0 8 f  100.1 .240 l.LO2 303.3 559.7 ,913 1.491 84.0 . I 3 2  1 . 8  -10.0 264.4 ,114 
-L6.5 -1.9 ,604 99.3 -461 . S I 6  182.5 t72.7 . $ O l A  1.4310 64.8 1.313 - .O - .O 60.4 . e l l  
2.0 1.0 1.272 110.0 .465 .e76 263.4 493.9 .469 1.9851 116.3 ,913 -3.9 -tl.B L15.0 -433 
4.48 L.47 1.69 5 .15  11.00 tl112 9 t . 4  24.5 5 . L  .198 tt.tO7 t 3 . S  835.t - t S . @  60.9L 4.iSl 
' -11.0 -1.9 ,618 9 t . 8  .45? ,963 103.3 L79.1 ,55411 1.4310 r . t  i.m -.o -.I 62.6 .5oe 
.I .1 1 .L56  114.1 -429 -046 t63 .6  496.1 ,484 1.209A 1 t . 6  -3.5 -u.i ti1.e .srs 
10.L 1.3 1.089 91.8 .el0 1.LlL 311 .1  554.L .940 1,416 86.1 .136 .8 -10.4 L19.1 .LOO 
I -1.1 -e4 let44 118.4 ,391 . E L 4  C6S.9 IOC.9 ,491 1.151A 109.8 ,810 - 3 . t  - t 5 . S  C L 1 . I  ~ 8 3 0  
I 4 . ~ 0  e.40 1.62 9.36 i 5 . w  WIIL 04.9 t7.5 8.0 a35 14 4 1 t  4.4 836.0 -4.4 eO.90 1.140 
! -@?.I -$.e .030 e 3 . t  .43r .ssr 184.1 ~ 8 5 . 0  .S(ISA 1.43~0 6e.e 1 . ~ ~ 6  -.o - . i  04.4 ,407 
1 ~ . S S  R.W 1.1) s.oe a4.oi ti l it  70.4 31.8 11.1 .e10 i o . 8 ~  1.e 840.0 I.: ex.m e.#re 
4-4960 4-3200 
4-52110 4 - 5 3 6 5 . 5  
4 - 5 3 8 5 . 0  4-5560 
1.105 86 .4  
.a45 91.0 
1.208 106.0 




a . r o  4.02 
6.22 6.aa 
,201 1.229 9.5 129 .9  
.328 .r6e 260.3 3 4 1 . 8  
l t . 3 1  11112 61.8 104.1 
IVAL OATE 2445210 (26 A 
,276 1.191 289.9 365.9 
,550 .972 263.0 486.6 
I 19.93 21112 109.1 20.0 
.4ot 1.026 ~ 2 . 7  m8.i 




















t e e  
i .e 
-13.4 241.3 
- .a 54.9 
-18.3 200.6 
66.8 69.7L 
1.076 101.6 .e56 1.197 296.5 562.8 
1.L91 118.1 .SO5 .916 263.2 490.0 
6.01 6.2t 18.37 L/l/L 100.6 22.1 
,586 ~ i . 8  .sit .947 iei.7 265.9 
LTOPOVER TIME : 30 DAY3 MISSION OURAlfON :: 600 CAYS 1982 INBOUNC SUING8Y MAR  A R R I V A L  DATE E 2645210 
28 AUG 19ne . 
LAUNCH ARRIVb?-iPEECl RAl DECLl 
OEPARl  SUNGBY 3PEE03 R A 3  OECL3 
BUNGBY RETURN 8PEEC5 R A 5  OECLS 
4-4920 4-5210 -114 1 8 7 . 2  1 6 . 3  
4-5240 4-5385 .2  ,218 291 .5  - 2 8 . 3  
4-5385.2 4-5520  , 401  83.1 - 4 . 4  
10.74 8 . 3 7  3 . 6 8  
4-4930 4-5210 . l o 7  189 .1  2 4 . 4  2 . 4  
4-5240 4-5387.1  .213 290 .8  -28 .1  -1 .9  
4-5387.1  4-5530 , 3 0 1  88.8 - 6 . 0  - 2 . 0  
10.58 8.18 3 . 6 2  2.40  
4-4940 4-5210 .114 193.0 3 9 . 2  3 . 9  
4-5240 4-5388.4 .PI0 2 9 0 . 3  - 2 8 . 7  - 1 . 9  
4-5386.4 4-5540 -373 8 9 . 0  - 7 . 4  -2 .4  
10 .65  8 . 1 7  3 .68  2 .48  
PROP AERO -DVL .- - 
-. - . . 
I 1 V 1 P S I  I-ECCEN SHA THE?$ THE12 PERIH APHEL PSI  2 - V  2 I 2 CECLD RAE 3PEECP 
I 3 V 3 PSI 3 ECCEN SWA THET3 THE14 PERIH APHEL PSI  4 V 4 I 4 OECL4 R A 4  3PEEC4 
1 5 V 5 PSI  5 ECCEN SHA THET5 THE16 PERlH APHEL PSI  6 V 6 I 6 OECL6 RA6 3 P E E C 6  
O V A  EVA OVO EVR TYPE SUN A SUN R KAPPA - A  E INC RAP OECLP ETA ?ERIC 
1 . 8  1 .091'  9 4 . 5 -  .204 1 .220  3 3 3 . 1  149.7 ' .912 1.469 87 .1 ' - .740  - 0  - 2 2 . 5  290.0 ,108 
-1 .9  .646 9 3 . 8  .409 1 .018  185 .6  294 .7  .602A 1.4340 72 .4  1.335 - . O  - . I  67 .0  
- 1 . 5  1.221 109.7 ,347 .795 264 .3  514.1 3 1 9  1.07lA 102.5 .a43 - 2 . 5  -28 .4  2 3 5 . 7  a248 
2 .37  5.79 4 . 6 9  13 .28  21112 6 8 . 6  42 .4  1 7 . 2  .362 6 . 6 9 2  1 4 . 6  345 .9  1 4 . 6  94.7D 2.063 
1.099 9 3 . 0  ,199 1 .223  341.5 148 .1  .979 1 .461  88.0 , 141  -.I 
.631 9 4 . 1  .400 1 . 0 2 1  186.2  298 .3  ,615A 1 .4350  73 .5  1 . 3 3 8  - . O  
1.222 108.7 .330 .786 264.4 520 ,6  .527 1 .0451  9 9 . 0  .e34 - 2 . 3  
5 .82  4 .56  12.75 2 /1 /2  61 .4  50.9 1 9 . 6  ,402  5.810 1 7 . 0  348.2 
1 . 1 0 2  9 1 . 6  ,191  1 .225  310.4 546 .8  .984 1 .466  0 0 . 3  .742 - 2 . 2  
-654 9 4 . 2  ,394 1.029 186.5 300.7 .624A I.4350 7 4 . 2  1 .340  - * O  
1.217 108.1 .318 . I 7 9  264 .2  527.9 .532 1.026A 95.5 .E28 - 2 . 2  
5.90 4 . 4 9  12 .37  2 /1 /2  6 4 . 2  6 2 . 7  2 1 . 9  .431 5 .258  20.0  350.0 
-26 .8  294.4 ,110 
- . l  6 7 . 8  .SO7 
- 2 9 . 1  236.5 . e l 2  
1 7 . 4  9 5 . 4 0  1 . 9 3 3  
-36.0 298.6  .114 
- . l  6 8 . 3  .373  
- 2 9 . 3  233.6 .185 
1 9 . 8  9S.60 1 . 8 3 6  
4-4950 4-S210 .202 2 2 0 . 6  6 3 . 7  
4-5240 4-5308.0 ,209 2 9 0 . 2  -28 .8  
4-5388.8 4-3550 -369 9 0 . 1  - 8 . 6  
12 .56  9 . 1 9  4 . 7 3  
4-4910 4-5210 -134 137 .8  - 2 5 . 1  
4-5240 4-5367.3  .292 2 9 6 . 2  - 2 5 . 6  
4-5367.3  4-5570 +e37 66 .4  - 9 . 4  
13.35 10 .42  3 . 8 1  
9 . 9  1 .103  9 0 . 1  .196 1.225 359.7 546.0 .98S 1 .466  88.5 .742 -8.3 -63 .0  310 .2  e160 
-1.9 . 6 5 5  9 4 . 2  .393 1.031 1 8 6 . 6  301.5 .626A 1 .4360 14.5 1.340 -.a -.1 68.4  .a69 
3 . 3 1  6 . 7 1  4 . 4 6  12.17 2 / 1 / 2  70.9 18.6 23.2 .441 4 .972  6 2 . 2  350.9 P1.7  95.30 1 . 7 3 t  
-4 ,s  1 . 1 0 2  8 6 . 6  ,202  1 .219  2 0 . 2  186.0 .9130 1.468 0 0 . 5  .740 8.8 10.4 269.6 -139 
- 1 . 9  -574 9 1 . 4  .531 .934 181 .3  261 .8  .438A 1.4300 60.4 1.298 - . O  - . O  50.1  ,637  
-5.8 1.194 121.0 ,516 . 7 5 2  2 4 2 . 2  168 .2  .364 t . 1 3 9  8 1 . 9  .801 -1.0 -12.9 183 .6  . I 1 6  
2 . 9 3  6 . 3 4  6 . 5 1  16.61 1/1/2 88.1  139 .r  1 3 . 9  ,148 6 . 2 7 3  42.6 335 .6  42.5  6 0 . 2 L  1 .079  
- 2 . 7  1 .214  101.9 . 3 i 3  . I T *  263.5 136 .1  .532 1.016A 9 1 . 6  824 -2.1 -28.3 ~ 2 6 . 4  . i 6 9  
-4 .5 1.102 8 6 . 6  ,202 1 .219  2 0 . 2  186 .0  .913D 1 .466  88.5 .740 S . 6  10.4  L89.6 -139 
- 1 . 9  .640 93 .6  .419 1 .010  185 .0  290 .8  .186A 1.4330 71.2  1.332 - a 0  - a 1  86.1  - 4 3 1  
-3.8 1.206 110.9  .359 .764 216 .9  5 5 I . 0  ,489  1.038 80.1 .010 -C.O -19 .6  199.6 .Le4 
2 . 9 3  6 . 3 4  4 .84  12.94 1 /1 /2  68.1 123.0 20 .7  .324 5 .572  29.1 547 .9  26 .5  89.8L 1.481 
MARS ARRXVAL O A K  = 2445220 ( 7 8EP 1982) - ---- - -- ' 
4-4970 4 -5210  .134 137.8  -25 .7  
4-3240 4-5383.1 .224 292 .2  -20.0 
4-5303.1 4-5570 . 431  84.3 - 9 . 9  
11 .64  8 . 7 1  3 . 8 7  
---_--_____I_
4-4870 4-5220 ,216 167.7 11.8 
4-5250 4-5370.6 .201 294.1 - 2 6 . 3  
15 .94  1 1 . 2 0  4 . 9 2  
4-s s r0 .0  4 - s ~ r o  .a i0  6 0 . 8  3 . 1  
1 . 2  1 .076  102.0 .e61 1.196 2 9 5 . 2  161 .2  .E81 1.108 8 1 . P  .737 1 . 4  - 1 4 . 6  P52.0 . I29  
- 2 . 0  ,589  94 .8  . I14  .941 184 .6  264 .8  . 4 5 1 A  1.4240 6 1 . 8  1.302 -.e - .4 60.3 .el0 
1.8 1.297 118.3  ,512  ,930  263.9 488.8 .454 1.406A 120.4 .951 -4 .4  - 1 9 . 1  tO8.8 .SO4 
L.74 6 . 1 5  6 . 2 8  18.64 2 /1 /2  110 .1  2 1 . 4  3 . 9  .162 29.304 82.9 342.4 - 8 2 . 7  86.2L 4 . 5 7 8  
1 . 2  1 .081  100 .3  .243 1.201 302.2 564.3 .909  1 .493  8 2 . 7  .739 1.L - 1 6 . 1  1 5 9 . 7  ,116 
1 . 0  1,277 116.1 .470 .E86 264.1  492.') ,410 1.302A 118.9  .920 -4.0 - 2 2 . 1  P15.9 , 4 4 3  
2.15  5 .96  1.80 11.22  2/1 /2  102.6  2 3 . 7  4 . 6  ,194 24.683 33.5 335.3 - 3 3 . 5  00.0L 4 . 5 9 1  
4-4890 4-5220 .166 177 .7  1 0 . 1  1 . 3  1.001 9 8 . 8  ,229 1.206 309.4  161.7 .930  1 .182  83.9 .?41 1 .0  -17.4 L8r.l . I 1 2  
4-5250 4-5178.1  .248 291 .7  - 2 1 . 3  -1 .9  .623  9 5 . 1  .418 .919 186 .6  278.4 ,530A 1.4270 6 7 . 0  1 .319  -e&!  -.I 84.9 , 5 1 0  
4-5578.1  4-5490 ,510 72.1 .6 . 2  1.281 1 1 4 . 2  ,432 ,814 2 6 4 . 3  496 .9  .485 1 .2231 113.4  .e91 -1.1 - P 4 . t  222.6 -366 
12.09 9 . 6 6  4 . 2 4  2 . 4 3  5.85 5 . 4 2  16 .00  2/1/2 9 1 . 5  26.8 7 . 3  .23 i  15.000 6 . 7  308.1 - 6 . 7  00.90 8.421 
- 1 . 0  .607 9 5 . 2  .484 . 9 6 i  185 .6  211 .8  , 4 9 6 ~  1 .4260 14.5 i . s i i  - . e  -.I 02.6 ,557  4-4880 41-1220 .189 172 .9  1 0 . 7  4-5250 4-5374.6 2 6 3  2 9 3 . 0  -28.8 
4-5374.6 4-5480 , 5 5 1  6 6 . 7  2 . 1  
12 .89  10.34 4 . 5 4  
4-4900 4-5220 ,146 1 8 2 . 0  1 0 . 5  
4-52SO 4-538l.t ,236 290.4 - 2 7 . 8  
4 - 5 3 8 1 . L  4-5500 .470 77.1 - 1 . 1  
11.49 9 . 1 3  4 . 0 0  
4-4910 4-5220 ,128 185 .4  12 .2  
4-5250 4-5384.0 . 2 2 1  289.2 -28.2 
4 -5304 .0  4 - S 5 1 0  .436 8 1 . 5  - 2 . 8  
11.04 8 .71  3.81 
1 . 4  1 .089  9 7 . 3  .218 1 .210  316 .9  159 .2  .941 1.474 8 4 . 9  ,743 .7  - 1 8 . 9  C73.9 .IO1 
- 1 . 9  ,631 9 5 . 9  .438 ,994 187 .6  284 .4  .519A 1.4290 6 9 . 1  1.325 - .e  -.(I 6 6 . 7  .470  
- . 4  1.248 112.5 .400 .E30 2 6 4 . 8  501 .8  .498 1.162A 109.0  ,075 - 3 . 1  -26.0 2 2 8 . 7  a337 
2 . 3 6  1.18  5 . 1 3  14.96  2 / 1 / 2  8 9 . 0  30.2 1 0 . 4  .272 11 .057  2.8 342.0 2 . 7  0 2 - 5 0  C.739  
1 . 6  1 .092  9 5 . 9  .209 1 .214  324 .6  517.0 .961 1 .468  85.6 ,141 .4  -20.6 L79.9 . l O S  
- 1 . 9  .641 9e.l -421 1.001 188.5 289 .9  - 5 0 3 1  1.4310 70 .9  1.531 -.L - . I  86.1 , 436  
- 1 . 0  1 .238  1 1 1 . 0  - 3 7 2  .El2  264 .8  506 .9  -110  1.114A 1 0 8 . 4  .#SO -2.8 -27 .4  L33.9 .LO2 
2.32 5 . 1 4  4 . 9 0  14.08 2/1/2 83.5 34.0 13.6 . S i 7  6.489 9 . 1  141.1 9.0 93.8D C . 3 6 5  
4-4920 4-1220 ,114 187 .7  18.1 1.8 1.096 9 4 . 1  .e02 1.218 332. )  5 5 5 . 0  ,971 1 .464  88.3 ,747 e 0  - 2 3 . 1  L84.9 e104 
4-5250 4-5386.5 ,220 288.1 -28 .5  - 1 . 9  .E53 96.4 .409 1.017 189.4 294 .6  .601A 1.4320 7 2 . 4  1.335 - .2  -e7  69.C *408 
4-3380.5 4-5520 .400 8 1 . 4  - 4 . 1  - 1 . 6  1 . 2 3 0  109 .7  ,348 ,199  265 .0  512.1 , 521  1.077A 103.0  .E46 - e . $  -28.4 C 3 t . 6  . E 5 1  
10 .72  8 . 4 1  3 . 6 0  2 . 3 1  1.13 4 . 7 3  13 .37  2 /1 /2  79.0 40.8 1 0 . 6  ,361 0.929 1 3 . 3  347.9 1 3 . 0  94.90 t . 1 4 1  
2 . 3  1.099 93 .1  .198 1 .220  341 .2  1 5 3 . 5  ,979  1.481 6 6 . 7  . T 4 8  - . 6  -26 .9  t 8 9 . L  ,104 
-1.9 ,658  98 .5  ,399 1 .024  1 9 0 . 0  298 .4  ,611A 1.4340 7 8 . 5  1.338 - .E -.8 10.0 -366 
- 2 . 0  1 .224  1 0 8 . 7  .329 .789 261 .1  519.2 e529 1.0491 0 9 . 6  ,817 - L e 2  -C9.1 L39.O ,216 
2.31  5 . 7 3  4 .61  12 .81  2 /1 /2  15.8 4 8 . 8  19.3 .403 5 .950  18.3 8 5 0 . 3  15.9 95.60 1.996 
4-4030 
4-1250 
4 - 5 5 8 6 . 5  
4-5220 
4-5366 .J  
4-5530 
,105 
, 2 1 5  
1380 
10.52  
. i o 7  
,211 
.371 




11 .03  
. l e 6  
,219 
, 408  
12.83  
1 8 9 . 0  
287 .2  
8 8 . 6  
8.21  
190.4 
288 .6  
91 .0 
8 . 1 4  
1 9 9 . 0  
2 8 6 . 3  
9 2 . 5  
6 . 4 2  
125.7 
288 .0  
88.8  
9 . 2 2  
23.3 
- 2 8 . 7  
- 6 . 1  
3.6% 
35 .e 
- 2 8 . 9  
- 7 . 3  
3 .82  
1 4 . 0  
- 2 8 . 9  
- 6 . 7  
3 . 9 3  
- 1 2 . 6  
- 2 0 . 5  
- 1 0 . 1  
4.50 
4-4940 
4 - 5 2 5 0  









4 - 5 5 4 0  
4-5220 
4-5390. J 




3 . 3  
- 1 . 8  
- 2 . 4  
2 . 3 5  
5 . 9  
- 1 . 8  
- 2 . 7  
2 - 6 1  
1 .101  9 1 . 8  .195 1 .222  350 .2  512 .5  .E84 
,662 96.6  .393 1.030 190.4  301.1 ~ 8 2 5 A  
1.220 108.0  .316 .782 2 6 5 . 0  128.4 e135 
5 . 7 7  4 . 5 3  12 .41  2 /1 /2  73.7 59.8 21 .5  
1 .102  9 0 . 1  .194 1.222 359.6  511 .6  -985  
.664 9 6 . 7  .391 1 .032  190 .6  302 .2  .628A 
1.218 107.6  ,310 -776  264 .1  534 .4  a536 
6 . 0 2  4 . 1 0  12 .17  Z/ l /2  74.5 74.9 23.0 
1.460 8 7 . 1  
1 .4350 74.3 
1.029A 9 8 . 1  
.438 5 . 3 5 3  
1 . 4 1 9  8 7 . 1  
1.017A 92.a 
,451 5.D2l 
i.43~0 74.1  
.748 - 1 . 1  - 3 4 . 0  293.1  .IO1 * 
1 . ~ 4 0  - . e  - , e  70.4  .$71 
b ,748 - 4 . 4  - m . c  298.7  . . l e e  
.E31 - t . i  -m.4 c 3 r . i  . ie7 0 
, 18.7  35C.O 18.1  95.90 1 . 0 9 6  
1.341 - . 2  - . 9  70 .6  .365 
.E27 - t . O  -28.7 C30.6 ,189 
2 0 . 7  353.L LO.1 9 5 . 7 0  1.813 
-8 .4  1.101 86 .7  ,200 1 .218  20 .1  191.6 ,0730 1.419 6 T . t  ,146 S.7 23.T L83.6 ,171 
- 1 . 9  , 6 5 3  98.4 .408 1 . 0 1 1  189.4  e94 .9  . 8 O Z A  1.4330 72.5  1.335 - . C  - . 7  69.3 ,406 
- 3 . 6  1.209 109.6  .340 ,787 259 .4  5 5 4 . 6  ,101 1.028 8 2 . 7  .82C - L . 5  -L1.7 201.8 . C O 1  
3.61 7 .01  4 . 7 2  12 .59  l I l I 2  79.4 117 .3  21.5 .365 9 . 3 5 8  L 6 . 5  851 .6  C5.8 91.40 1 . 5 6 7  
.. . .. . __ - _I __-_ - M A R 3  A R R I V A L  DATE : 2445230 ( 1 7  6CP 198L) 
1 . 4  1.076 102.5 .260 1.197 293 .8  171 .3  .E76 1 .517  79 .8  , 7 4 4  1.1 -15 .0  249.1  ,340  
-2.0 ~ 5 9 4  9 8 . 3  ,118 ,936 1 8 7 . 9  264,O .452A 1.4250 61 .4  1.301 - , 4  - . 8  6 2 . 6  -617  
1.9 1 . 3 0 4  118.5 ,519 ,945 264 .6  487 .1  .45S 1.43SA 121.0  .SO0 - 4 . 9  - 1 0 . 8  CO9.5 - 5 1 5  
2 . 9 6  6 .37  6 .45  18.92 2 /1 /2  118.8 20.7  4 . 4  ,110 16 .257  9 3 . 7  11.9 8 5 . 3  88.8L 3 .09L 
4-4010 4-5230 .224 160 .8  1 1 . 0  
4-S260 4-5372 . Z O O  Z91.4 -28.6 
4-53IL 4-5470 ,617 6 2 . 4  3 . 1  
14.47  11 .51  5.06 
4-4080 4-5230 ,195 174 .1  1 0 . 1  
4 - S 2 6 0  4-1375.0 e269 289.8  - 2 7 . 2  
1 3 . 2 9  10 .59  4 . 6 3  
4-53r5.a 4-5480 ,562 68.2 2 . 1  
1 . 4  1.081 100 .7  
-2 .0  ,614 98 .5  
1 . 0  1 . 2 8 2  1 1 6 . 3  
2 . 7 0  6 .11  5.06 
1 . 4  1.081 9 9 . 1  
- 1 . 9  .e30 98.7  
. 3  1.265 114 .3  
2 .52  5 .94  1 . 5 9  
.e47 1.201 
,487 ,960 
. 4 T S  .a97 




8 .18  2 /1 /2  
300.8 
189 .2  
264 .8  





1 315.6  
191 - 6  
I 2 6 5 . 3  
! 9 9 . 4  
168.7 ,904 1,490 6 1 . 4  . t i 0  1 . t  - 1 8 . 3  ~ 5 5 . 9  . i r e  
491 .1  ,411 1 . 3 2 3 ~  117.4  .e27  - 4 . 0  - 1 t . 3  t i 6 . r  , 4 5 3  
22.9  4 . 4  .190 21 .916  4 3 . 4  337 .2  - 4 3 . 4  89.OL 4.745 
271.2  ,493A 1.4210 6 4 . 3  1.311 - . 4  - .9 0 5 . 0  , 5 6 2  
4-4890 4-5230 .170 178 .9  1 0 . 1  
4-5260 4-5379.C - 2 5 4  288.2  - 2 7 . 6  
4-5379.L 4-5490  .I16 73.1  .6  
12.40 9.88 4 . 2 9  
4-4900 4-5210 -149 183.1 10 .4  
4-5260 4-5382.4  .243 286.5 -28 .0  
4-$382 .4  4 -5500  -473 7 8 . 6  - 1 . 1  
11.73 9 . 3 3  4 . 0 3  
186.2 .928 1 .401  82.8 ,748  1 . 0  -17 .7  L62.7 , 1 1 7  
218 .0  .528A 1.4300 68.8 1.319 -.4 - 1 . 0  8 7 . 0  ,514 
491.7 ,486  l .238A 1 1 3 . 9  ,901 - 3 . 5  -24 .4  L23.6 ,396  
21.7  6.8 .228 16.840 1 3 . 4  340.3 - 1 3 . 4  9l.OD 8.605 
563.9  ,944  1 .475  8 3 . 7  .710 .1 - 1 O . C  t O 9 . 0  ,110 
284.L ,1581 1.4330 6 9 . 0  1.320 - . 4  - 1 . 1  80.1 -473  
100.4 .J99 1.173A 110.4  .E80 -3.1 - t 6 . 1  C29.9 .345 
L9.1 9 .9  ,289  11.581 1 .1  543 .1  - . l  92 .70  C . 8 4 3  
1 . 5  1.088 97.1  
-1.9 ,641  90 .6  
-.4 1.P52 112.5 




1.10 I l l l l
4-4910 
4-5260 




. i s 0  188 .4  
,234 P85.0 
11.24 6.91 




3 . 6 3  
1.0 1.092 
-1.8 .as4 
- 1 . 1  1.241 
t . 3 4  1 .76  
1.8 1.095 
-1 .6  .bat 
-1 .6  1.233 




2 - 2 6  1 . 7 0  
9 6 . 1  
9 9 . 0  





14 .20  
1.213 323.1 561.6 .959 1.466 64 .1  .?52 .4  - I l . l  
1.009 192.7  e69.9 ,582A 1.4380 7 0 . 8  1.332 - . 4  - 1 . 8  


















,227 263.7  
.409 0 7 . 0  
10.89 8.60 
,105 109.5  
,108 90.3 
10.68 8.39 
.COP e8e.r  
1 5 . 5  
-20 .e 











4 . 1 0  
109. r 









1 .216  331.9 560.1 
1.020 193.7  P94.8 
,801 285.7  511.5 
1 .219  340 .0  510.6 
1.028 194.4 t O I . 8  
,192  215.9 111.0 
C / l / t  6 6 . I  4 0 . 9  
r i l l e  09 .7  39.1 
,910 1.46C 
. 8 O l A  1.4380 
. I 2 2  1.0831 
18.3 . S I 0  
. o m  1.419 
.Old& 1.4400 
. I 8 1  1.055A 
1 9 . 1  ,404 
.o -23.5 
- s 4  - 1 . 4  
- L . 4  -C8.4 
34S.6 1 1 . 3  
-.I - t 7 . 0  
- . 4  - 1 . 5  
-e.s -m.i 
a1c.o i 4 . c  
-2 .8  - ~ . o  
- . 4  - 1 . 8  
-C.O -c9 .4  




9 1 . 1 0  
C63.6 
11.7  




. e 5 7  










O.Ot9 14 .8  
8 5 . 8  * 7 5 s  
74 .1  1 . 5 4 t  





. lo3 189.6 
.370 9t .8  
10.18 8.CO 
. t i e  r 8 i . s  3I.O -L8.O 
-7.6 
8.19 
t . 9  1 .100  
-1.8 .6TL 
-t.4 i . ttr r.m s . 7 1  
$1 .? 
98.4  lo? .I 





1 . I tO 349.6 111.1 ,965 1.456 
1.034 195.0 301.1 .6L6A 1.44tO 
,785 t 6 9 . 6  B I 1 . 0  . 5 3 T  1.03tA c m t  03.9 57.5  11.4 .45e  
99 
OTOPOVER TIME s SO O A Y I  
_ _  - .--. . - 
LAUNCH ARRIVE OPEEOl' R A 1  
DEPART 8YNGBY SPEED3 R A 3  
SUNGBY RETURN OPEEO1 R A 5  
- - -. -  PROP- AERO 
4-4950 4 - 5 2 3 0  $119 191.9 
4-5260 4-539e.o . t i l  z8i.s 
4-119r.o 4 - s s v ~  .sez 94.3 
10.80 0.39 
1082 INBOUND 3WlNG8Y MI88XON OURATlON : e00  O A V S  
MARS A R R l V A L  OATE : Z441ZSO 
17 3EP 1Qne 
PSI 2 V 2 X L OECLC R A C  8PEEDL 
PSI  4 V 4 1 4 OECL4 RA4 SPEED4 
PSI  6 V 6 I 6 OECLI R A 6  SPEED6 






- P V L - -  
-2e.9 
3.12 
_ _  
I 1  v 1  
I 3  v 3  
I 5  V I  __ O V A  _ E V A  
4 . 5  1.101 
-1.8 .674 
2.41 5.83 
- 2 . 1  1.210 
PSI 1 
PSI 3 

































- L  - - 
1 .451  8 e . i  . 7 5 5  -3 .0  -43 .8  m 0 . e  ,110 
1 . 4 4 2 ~  14.9 1 . 3 4 3  - . 4  -1.6 72.4 .see 
1,0181 93.2 ,829 -1 .9  - 2 6 . 9  234.4 -169 
5.013 19.2 355.0 1 8 . 4  9 6 . W  1 . 8 4 2  , 4 5 9  
4-4900 4-5240 
4 -5270  4-5385.8 
4-5303.5 4-5500 
. i 5 4  184.4 10.0 
. m e  eei.9 -28.2 
. 4 r 5  80.2 -1.1 
12.25 9.73 4.09 




1 . 1  
-1.1 
2-41 
1 * e  
-1.8 
2.34 
-1  .e 
-1.a 
1.088 
1 . 6 5 5  
1.215 
5.93 




8 2 . 5  
68.9 
110.0 








0 . r 5 3  
. r 5 r  
1,329 
.E85 
3 . 3  
.7 
-3.1 
- .e  




- re .e  





, 4 1 5  

















































-21 .0  





- .6  
-2.4 
851.1 
- . 4  
-2 .1  
313.4 
-.e 




































-2.3 -59.9 C84.4 
- . e  -2 .3  r 3 . e  
-1.0 -29.0 231.8  
35e.5 ie.4 91.10 
-5.1 - 5 5 . 1  z8e . i  
- . e  -2 .3  1 3 . 5  
-1.0 -21 .5  c2e.s 
357.1 i e . 2  91.40 
1 . e  1.089 






2.54 5 .9a  
,101 192.4 10.3 
. z i t  2 7 2 . 1  - 2 8 . 3  
,see  9 3 . 5  - 0 . 8  
1i.w 0.38 3.93 
,101 191.5 26.0 
.258 271.8 -28 .3  
e 3 6 8  96.1 - 1 . 8  
11.90 9.24 3 . 5 1  
,104 189.8 36.3 
, t 5 e  tri.3 -20 .3  
. H I  08 .0  -0 .1  
ii.eo 0 .2s  3 .59  
. s 5 5  9o.e -10.0 
ii.02 9.40 3 .10  
. m e  z 0 r . r  (0.2 
.258 rri.9 - z o . ~  
,319 0 r . e  -10.0 
18.90 10.10 4.11 
e 1 2 4  190.0 49.0 
, 256  271.3 -26.3 
r.1 
r . 3 ~  
-1 , I  
-2 .1  
2 . 1  





1 5 . 0 0  5 . ? 5  
1.100 92.1 
t . e m  105.8 
, 1 0 3  105.8 
1 . ~ 2 8  101.7 








l e .  52 
1.218 338.0 
1 .057  205.7 
,790 e0r.r 
w i l e  100.4 
1 . ~ 1 ~  311.1 
1.064 200.4 
.?SO 267.2 








52 .9  
I . o r e  
. w 5  
, .623A 
I 2 0 . 0  
, 9 8 2  









i . 4 ~  
0 3 . 8  ,187 
5 . 1 0 3  1 1 . 3  
93.9 .7ae 
91 .7  , 839  
5.ioe 1 3 . 1  
73.9 1.350 
101.1 . e49  
74.9 1 . 3 5 3  
-.4 
- . a  
-2.0 
354.4 
-1 .0  
- * e  
-1  .8 
3 5 e . t  



























' 5  
a 
830 1 . 4 5 3  8 
44 1.0131 9 
. 3  * 4 1 6  4 .  
~ I A  i . 4 s ro  7 -1.8 .7 
-3.0 1.2 
2.52 5 .  
9.8 1.1 
-1.8 - 7  
-3.4 1.2 
3 - 4 5  8 .  
1110 1.413 e 
,331 1.4010 1 
33 1.018 0 






129 1 . 4 9 4  0 
6bA 1.5340 8 
t03 1.208). 11 
. e  .eso 10, 
I48 1.401 I 
I92A 1.1410 7 
115 i.1411 in  




















1 . S 5 C  




-1.3 * 1  
-L.l 1.1 
C.60 6, 
e . w  e, 
I63 1.471 8 
113A 1.5480 I 
it7 1.1021 i o  
1.8 .35s e. 
11s 8.404 I 
137 L . O W A  ie 
ICQA 1.11150 1 



















MARS A R R I V A L  DATE = 2445270 (27 0 
9.1 1.8 1.096 96.0 ,214 1.218 524.8 576.9 
-27.0 -1.7 ,712 114.0 .453 1.139 220.0 303.9 
-4.9 -1.7 1.244 109.T ,355 -819 268.4 506.6 
3.86 C.60 6.21 8.09 13.65 P/l/2 125.3 33.9 






81.2 .779 .o 
73.1 1.311 -1 .e  
105.5 ,864 -2.2 








.mt i o i . 8  
4-4S.O 4-1t7O ,106 190.1 36.T 
4-1100 4-1108*1 e 3 3 0  t68.1 -C6.8 
I-IISO.~ 4-us00 .147 103.0 -10.8 
14.04 ii.4t 3.61 
4-4070 I-ICTO . ice iw.4 41.4 
4-0300 4-08S1.9 .E40 t18.S 4 7 . 0  
4-#80?.1 4-1110 ,884 lOt.7 -1O.S 
14.44 11.0. 3.01 
8 . 3  1.108 80.7 
-1.5 .TO6 113.4 
-8.0 1.ttt 106.6 
C.OC 0.04 T.61 
4.8 l.lOC 66.1 
-1.1 .TO5 113.1 
-3.8 1.ttO 106.9 
t.?* 0.W 1.04 
81.6 .719 - . 3  
74.8 1.378 -1.2 
102.1 .852 -1.8 
4.761 6.0 355.2 
13.5 t.0 1.099 94.4 ,201 1.220 333.7 171.7 
-t7.1 -1.6 .TSS 111.1 ,444 
-6.6 -t.2 1.236 108.5 .3$1 
8.70 t.66 6.09 T . 9 7  18.11 t/l/P 122.7 40.2 
10.3 t.t 1.101 92.6 -199 1,222 342.8 314.0 
-t7.0 -1.1 .TOP 113.6 .436 1.118 22P.2 3lP.4 
-8.1 -1.5 1.230 101.5 -313 .79B 268.7 519.6 
3.60 e.61 6.09 7.68 lt.63 C / l , P  130.6 46.T 
tT.8 C.6 1.10t 91.1 .I96 1 . t P L  352.3 574.1 
-t7.O -1.1 .765 113.4 .434 1.164 222.8 315.0 
-S.4 -C.8 l.tC6 106.0 .SO1 .TO8  t66.8 191.1 
1.10 E.56 6.00 1.68 1t.tI C/l/t 116.9 6O.t 
,191 1.ttl L.0 t13.6 .Ob40 1.459 8t.7 
.418 1.166 CC3.1 116.0 .668A 1.8710 T T . 1  
.to5 -763 C88.O 535.8 ,551 1 , 0 1 5 A  9t.O 
11.05 C/l/t 111.1 75.6 81.1 .490 8.131 
.435 1.164 2tt.8 314.6 .OSEA 1.6TOD 76.7 
1 .LO9 .T10 t66.6 144.4 -146 1.013 66.1 
lL.04 C / l I t  ll1.T 0 5 , s  SO., ,401 8.711 









I -t.3 -36.4 t75.0 ,let 
-l.t -4.6 7t.l ,847 
' 356.0 10.6 iOt.40 1,364 
1 -3.S -47.4 t75.e ,131 
-1.4 -t6.1 tt9.4 .1¶8 
-1.4 -to.$ e40.0 . i ~ s  
, -1.t -4 .5 7t.c ,353 
1 air.: s i . *  ioi.80 i.ato 
5.0 100.60 1.511 
101 
1982 INBOUND 3WINt8Y M138IOM DURATION 040 D A Y S  
MAR3 ARRIVAL OATE = P445140 
I 9  JUN l 9 8 P  
STOPOVER T I M E  E 30 0113 
. .  - - _I 
LAUNCH ARRIVE--SPEEOl RA1 OECLl . I  1 V 1 P S I  1-ECCEN SUA THE11 THE12 PERIH APHEL- P31 6 - V  2 I 2 OECL2 RAP 3P 
DEPART SWNGDY SPEED3 R A 3  OECL3 1 3 V 3 PSI  3 ECCEN 3 W A  THETS THE14 PERIH APHEL PSI  4 V 4 I 4 OECL4 R A 4  OPEC04 
8WNGBY RETURN SPEEDS A I 1  OECLS I 5 V I PSI 5 ECCEN 3MA THE15 THETO PERIH APHEL P31 0 V 0 I 0 DECLO RA6 8PEEO6 
AP OECLP E T A  PERIC -- PROP AERO DVL EVA OVD EVR SUN R-KjPPA--A __ E _ _ I  
- MAR3 ARRGAL O A  I 1 9  JUN 19821 --- - 
14.82 11.70 5 . 5 6  3.12 8.53 0.13 14.51 
-452 62.3 -1.0 - . 4  1.217 112 
14.49 11.11 5 . 2 1  3.52 6.12 3 .  
, 221  163.2 6.9 
,260 281 .7  -28 .8  
.427 66.0 -2 .5  .114 258.4 519.1 .494 1.014). 101.0 .e23 -3.1 -25 .8  217.1 e 2 4 0  
14.28 10.14 5 . 0 1  2/1/2 39.9 49.8 21.9 ,329 5.212 19.0 325.3 19.0 94.90 1.406 
.206 168.9 4.4 1.243 303.9 523.0 
.255 2 8 1 . 1  -29.2 1.018 168.9 299.4 
.410 68.8 -4.0 ,161 258.3 525.8 
14.18 10.40 4.18 2/1/2 35.2 60.3 
.192 114.2 2.0  1 . 2 5 1  309.5 518.7 
.253 281.8 -29.4 1.018 168.9 300.8 
,402 10.4 - 5 . 5  .161 2 5 1 . 7  533.4 
14.11 10.14 4.58 2/1/2 31.4 74.1 
i .211 315.3 514.6 ,935 1.607A 98.5 . lo8 2.0 -15.3 293.0 a201 
1.018 168.9 299.1 .618A 1.530 72.9 1.353 1.0 5 . 1  46.2 ,409 
, 7 5 6  256.2 542.0 .495 1.018 88.8 .BO4 -3 .1  -22.7 199.P ,188 
2/1/2 28.2 94.2 26.7 .359 4.337 28.1 326.0 28.0 94.20 1,199 
1.286 321.4 510.8 -941 1.624A 99.5 .714 2.1 -14.1 295.7 a 2 1 1  
1.080 168.5 291.0 . S a l *  1.540 10.0 1.341 1.4 3.9 43.3 e464 




















- . I  1.081 102.1 .218 
-2 .5 .622 81.6 .436 
-.9 1.211 110.9 .362 
3.54 6.95 5.13 13.16 
- . l  1.093 101.0 ,271 
-2.0 ,625 81.9 .428 
-1.5 1.206 110.1 ,341 
3.19 1.18  5 . 0 1  12.12 
- . l  1.100 100.0 .261 
-2.6 ,627 62.0 .425 
-1.9 1.202 109.1 .340 




,906 1.519A 96.1 .695 1.9 -15 .8  285 .1  .119 
.615A 1.530 12.9 1.352 1.6 5.0 46.2 -410 
.SO0 1.033A 91.3 . E l 5  -3.0 -26.5 215.6 .el0 
24.4 .351 4.140 21.9 321.3 21.9 95.40 1.335 
,921 1.592A 97.3 . l  1.9 - 1 5 . 8  289.7 .190 
e6201 1.530 13.3 1.3 1.8 5 . 2  46.0 e402 
,502 1.020A 93.4 .8 -3.0 -25.9 CO9.9 .la9 





























,178 179.0 -.3 - . l  1.101 98.9 .26 
.e55 281.1 -29.2 -2.0 ,620 81.9 . I 2  
.409 7 0 . 1  - 0 . 8  -2 .5  1.190 110.0 -34 
14.21 10.00 4.39 4.28 1.61 5.60 12.4 
. I 6 5  182.1 -2.9 - .e 1.113 91.7 .26 
$210 287 .5  -28.2 -2.3 ,615 80.8 .45 
.404 64.3 -1 .9  -3.3 1.192 112.1  -38 
14.74 10.22 4.23 4.52 Y.91 0.00  13.Z 
WARS ARRIVAL -- IATE = 2445150 (29 JUN 1982) 
1.191 288.1 541.6 .a54 1.541 89.4 .681 1.8 -14.9 L84.2 .I37 
11.043 110.0 286.9 ,564A 1.521 88.8  1.341 1.8 5 . 1  41.4 0405 
1 .E04 259.1 506.4 ,476 1.131A 108.9 -853  -3.5 -22 .7  L13.1 .le6 
2/1/2 60.0 34.9 14.1 ,258 1.828 10.3 322.4 10.1 92.30 1.147 
.251 151.0 12.5 . I  1.072 104.1 -28 . e l l  290.0 -21.8 -2.2 ,611 81.8 -45 
.48¶ 59.9 - 5  .2 1.230 113.4 .4C 
14.41 1 1 . 5 1  5.49 2.90 0.31 0.01 14.7 
4-4800 4-5150 -232 151.3 10.2 . l  1.078 102.9 .e l0  1.208 293.3 531.1 . E l 5  1.542A 91.1 ,688 1.8 -15.4 272.0 *I44 
4-5160 4-537l.r .e61 290.2 -28.0 -2.3 .Ole 82.4 .444 1.052 110.2  291.0 . 5 8 5 A  1.519 7 0 . 1  1.344 1.2 3.5 41.L - 4 5 3  
4-5371.7 4-5500 .453 04.4 -1.0 -.4 1.221 112.0 .383 .790 259.3 5 1 1 . 5  .488 1.092A 105.4 .E39 -3.3 -24.1 211.7 e284 
13.98 10.94 5 . 1 1  3.04 6.45 5 .11  13.93 2/1/2 52.0  40.2 11.1  ,293 8.487 14.6 3LS.¶ 14.0 93.00 1.006 
4-4610 4-5150 .el4 103.4 1.9 .2 1.084 101.7 ,267 1.219 298.1 532.7 ,894 1.545A 92.8 e092 1.8 - 1 5 . 1  Ll9.7 - 1 5 L  
4-5100 4-S374.1 .254 290.3 -28 .5  -2.4 .623 82.9 .432 1.060 110.4 295.1 .601A 1.510 71 .8  1.341 1.3 3.9 40.0 .*E8 
4-9374.1 4-1510 .I28 80.2  -2 .5  - . O  1.214 110.9 .362 ,719 259.3 511.3 .491 1.OOlA 101.8 ,828 -3.1 -26.2 219.9 ,248 
13.69 10.48 4.90 3.21 8.02 5 . 5 8  13.28 2/1 /2  45.9 47.3 20.1 .329 5.519 18.2  328.2 18.1 94.10 1 . 5 0 5  
4-4800 4-5150 .198 169.1 5 . 1  .2 1.090 100.0 ,261 1.231 304.3 528.5 .910 1.S52A 94.0 ,097 1 . 1  -15 .0  28S.4 ~ 1 6 2  
4-1180 4-5315.9 .249 290.3 -28.9 -2.S . O Z l  83.2 -424 1.065 110.6 298.1 .013A 1 . 5 1 1  1 2 . 8  1.349 1.4 4.S 49.5 e409 
4-5375.9 4-5520 .409 71.2 -4.1 - 1 , s  1.209 110.0 -340 ,111 259.2 523.9 .SO4 1.038A 98.2 .E19 -2.9 - 2 7 . 1  210.3 st14 
13.51 10.11 4.00 3.40 8.80 5.45 12.78 2/1/2 40.5 58.9 23.2  ,360 4.968 21.1 330.3 21.1 95.30 1.420 
4-4890 4-5150 .le2 174.4 3.8 .2 1.096 99.5 .2S5 1.243 310.1 124.4 .926 l.58OA 95.2 -103 1.1 -11.8 989.9 - 1 7 1  
4-1160 4-S370.9 .e46 290.3 -29.1 - 2 . 5  ,829 83.4 ,420 1.068 110.1 300.5 .62OA 1.110 13.4 1 . 3 5 1  1.4 4.5 50.0  ,398 
4-5370.9 4-5550 .398 73.2 - 5 . 5  -1.9 l . i?OS 109.1 ,337 .I65 258.0 531.3 , 501  1.022A 94.4 ,813 -2 .9  -20.9 214.0 ~ 1 9 1  
13.43 9.83 4.45 3.00 7.00 5 . 5 8  12.45 2/1/2 36.0 70.2 25.2 ,319 4.580 23.0 331.8 LS.6 95.30 1.357 
4-4900 
4-5100 



































2 . 3  
-20 .5  
-0.0 
4.09 
1 5 . L  






1.102 98.4 ,252 1 .255  Sl8.1 120.5 .939 1 . 1 7 1 A  96.3 ,708 1.0 - 1 5 . 9  293.1 
.629 83.4 .420 1 . 0 6 1  110.1  300.2 ,619A 1 .516  13.3 1.350 1.4 4.1 49.9 
1.201 109.0 .33? ,160 251 .1  339.9 .SO3 1.018A 90.0 .800 -2.9 -24.0 L01.4 













.I 1.108 9 1 . 2  .e49 1 .261  322.5 S16.9 .951 1.582A 9r.2 .714 1.4 -16.4 L91.0 
-L.4 .OZ3 82.0 .4S3 1.059 110.4 295.4 ,800A 1.518 1 1 . 1  1.341 1.3 3.9 48.5 
-3.1 1.191 111.0 .380 ,754 254.0 5 5 1 . 0  ,483 1.025 83.9 ,803 -9.4 -19.0 191 .5  
3.99 1.38 12.71 2/1/2 29.3 111.9 29.0 ,328 4.0L3 20 .0  330.0 L O . 5  91.90 _- M A R 8  ARRIVAL DATE = L441100 I 9 JUL 19llLI -- 
. 3  1.083 105.4 ,301 1.184 202.S 550.0 .e20 1.540 85.4 .68L 1.0  -12.9 C49.3 
- 2 . 0  ,001 82.4 ,471 1.018 1 1 1 , s  280 .0  .532A 1.504 80.1 1.33L 1.0 2 . L  40.S 
. O  1.245 l l 5 . L  .441 .e30 L 5 9 . 7  500.4 ,404 9 .  971 113.1 ,070 - 3 . 1  -20 .0  LO9.8 
t.79 6.10 0.20 15 .91  w i i z  80 .5  m . 5  10.3 i i i  11.094 c . 0  311.4 c . 0  0 0 . ~ 0  
144.9 
292.L 








4-48¶0 4-5160 .249 151.3 13.1 .S 1.070 104.0 .e84 1.193 287.0 146.4 .OS4 1.532 81.5  
4-5190 4-53lO.L .e68 2B2.4 - t ? 7 , L  -?..I .Oil 83.2 .458 1.0SO 111.8 285.5 .959A 1.502 80.5 
4-137O.t 4-5490 .488 61.0 .I .L 1.234 113.5 a411 a810 259.9 504.9 -478 1.143A 109.0 
14.09 11.34 5.48 L . 7 5  0 .10  5 . 0 8  14.91 e l l / *  09.1 33.4 13.4 , 2 5 2  8.504 
,688 
, 3 1 1  
.OS9 
8 . 0  
, 091  
.34l 
.044 





1.9 -14.L 260.4 
1.0 2 . I  40.¶ 
-3.9 -23.0 2 l S . L  




1 .910  
,133 
. 4 ¶ 5  
.291 
I .  734 




4-4000 4-5100 ,228 1 5 7 . 6  10.9 . 3  1.016 1 
4-5190 4-5373.L .256 292.4 - 2 7 . 7  -2 .2  .619 
4-5373.L 4-5500 .455 66.4 -1.0 -.4 1.223 1 
13-56 10.14 5 . 1 1  2.82 0.23 
12.7 .e71 1,202 293.3 542.2 $ 8 7 8  1.528 09 .2  
m3.8 .442 1.041 1 1 2 . 0  290.4 . S a i l  1.500 10.3 
2 . 1  .SO5 . ? O S  260.1 510.0 ,409 1.1011 108.1 
1.63 14.00 L / l / 2  00.4 38.4 10 .5  ,290 0 .915  
1.7 -11.0 L69.9 
1.0 L.9 50.4 
-3.2 - 2 5 . 0  219 .0  
3L8.2 13.5 93.40 
1 . l  - 1 5 . 5  277.8 
1.1 3 . 1  51.8 
- 3 . 0  -L0.6 222.4 
331.0 17.L 94.40 
4-4070 4-5100 ,209 103.0 0.0 .S 1.081 101.5 .261 1.212 290.8 530.0 . O S 8  1.520A 90.7 
4-5180 4-5375.1 ,248 292.4 -28 .2  -2.3 .625 84.3 .429 1.049 112.3 294.0 . 5 9 8 A  1.499 1 1 . 7  
4-5375.7 4-5510 ,420 70.4 -2.5 -1.0 1.218 110.9 .303 ,104 200.2 5 1 5 . 0  .499 1.068A 102.6 
13.19 10.25 4 .02  L.94 0 .35  5.43 13.39 2/1/2 52.0 45.0 19.4 .320 5.923 
4-4800 4-5160 .I91 109.3 0.9 .4 1 .061  100.3 .e53 1.222 304.0 533.9 .913 1.531A 92.0 .701 1.0 -15.7 L84.L * I 4 8  
4-1190 4-5371.e .LIP 292.4 -2O.I - t . 4  ,029 84.0 .420 1.055 112 .5  290.0 .6llA 1.490 12.0 -340 1.1 3.5 5C.O a 4 0 8  
4-53?7a8 4-5520 .400 1 8 . 8  -4.1 -1 .5 1.212 109.9 .340 .115 260.2 522.0 . S O 1  1.043A 99.0 e823 - f ! . O  -27.8 2Ze.r ' -e19 
lL.94 9.88 4 . 5 1  3.00 0.49 5.29 12.08 2/1/2 40.0 13.9 22.1 .302 5.210 L O . 2  833.3 2 O . L  91-10 I.DL4 
4-4890 4-5100 , 1 1 5  114.0 5 .  
4-537a.S 4-1580 .395 75.8 - 5 .  
lt.19 9.55 4.3 
4-sieo 4-ssm.e .e30 ~ 9 2 . 4  -Lo. e 5  1.093 99.2 .e40 1.232 310.0 
530.1 .929 l.535A 93.2 .IO6 1 . 5  -15 .9  C89.4 e154 
-L.4 ,632 04.8 -415 1.050 112.8 300.1 .619A 1.498 73.5 1.348 1.1 3.7 53.4 * S U I  
-1.9 1.208 109.3 .335 ,188 259.9 529.2 , 511  1.028). 91.3 .Ol? - L . 8  - L l . l  219.4 ~ 1 9 3  
3.L4 8.04 5 . P O  lP.40 t / l / 2  41.8 08.1 24.2 ,185 4.181 L2.0 335.0 L2.8 95.30 1.449 .. . - _ . _  - - 
4-4900 4-5100 ,100 119.4 4.0. ,O 1.090 98.0 .E41 1.242 316.9 526.4 .943 1.542A 94.2 -110 1.3 -18.3 L03.1 *I61 
4-1100 4-5379.1 et30 L92.4 -20.0 -2.4 .63Z 84.9 .414 1.059 172.7 300.5 .620A 1.491 13.0 1.348 1.1 3.0 53*9 *e93 
4-nn7m.1 A-SIAO .aaq 7 6  (L - 7  n -* A r 9 n ~  rna 9 -3 -9  .)a? 94a.n 137.1 .s in 1.0ia1 91.L . e l *  - L . 8  -Lo.1 211.2 . l o 0  
00.0 .231 1.252 323.4 fl23.0 . 9 5 5  l.549A 95.1 .? is  1.0 -11 . I  L91.4 .168 
110.0 .345 . ? S O  256.0 541.8 ,491 1.019 88.0 ,800 -1.0 -21.7 190.5 . l O L  
5.31 l2.4? Wilt 34.0 104.5 25.1 .35? 4.590 e?.? 335.0 Cl.5 OL.90 lee84 
04.6 . 4 ~ 2  i . 0 ~  112.1 t 9 r . s  . o m  1.498 r t . 8  i.346 1.1 3.5 5 t . o  .ai0 



















1 * I  
14 1 
I1 


































8TOPOVER TIME 2 30 DAYS 
ARRIVE 8PEhOl R A l  
SWNGBY 8PEEO3 R A 3  
RETURN 8PEEOS R A 5  
PRGC AERO 
4-5170 ,226 1S8.0 
4-5374.6 . 250  294.1 
4 - 5 5 0 0  ,457 68.3 
13.24 10.56 
4-5170 ,205 164.0 
4-5377.2 ,242 294.1 
4 - 5 5 1 0  -429 12.4 
1 2 . I 8  10.04 
- .- 















4-5170 a188 169.8 
4-5379.8 ,236 293.9 
4-5520 .407 75.8 
12.46 9.83 
I 1  
I 3  
I 3  
OVA 
. 5  
-2.1 - .4 
2.68 






- 1 . 5  
2.83 









































v i  
v 3  






1.080 101.3 ,256 1.207 298.8 543.2 ,898 
.631 86.1 '417 1.045 174.6 297.2 .609A 
1.215 109.8 -346 .779 261.1 120.3 ,510 















-4 .2  
4 .50  
4-4890 4-5170 .I69 174.8 6.7 .6 1.090 98.9 .239 1.224 311.0 535.7 ,932 t.5lOA 91.4 .710 1.3 -16.1 La6.0 ~ 1 3 9  
4-5200 4-5380.7 .232 293.9 -26.5 -2.3 .634 86.4 ,411 1.049 174.8 299.1 .618A 1.480 73.5 1.345 a9 2.9 18.6 ~ 3 8 2  
4-5380.7 4-5530  .392 78.3 -5.7 -1.9 1.211 109.1 .333 ,772 260.9 527.3 ,515 1.029A 96.2 a 8 2 0  -2.7 -28.3 223.5 ~ $ 9 6  
12.25 9.30 4.28 2.94 6.35 5.03 12.33 2/l/2 48.2 62.3 23.3 .390 4.961 21.9 838.0 21.9 .95.30 1.547 
4-4900 4-5170 ,153 179.5 6.4 .8 1.095 97.7 .E33 1.232 3i7.4 132.2 .946 1.519A 92.3 -714 1.1 -16.6 292.9 -145 
4-5200 4-5361.8 ,230 293.8 -28.6 -2.3 .635 86.5 .409 1.051 174.9 300.6 ,622A 1.480 73.8 1.346 -9 3-0 56.0 a387 
4-5361.3 4-1540 .387 79.5 -7.0 -2 .4  1.207 108.9 .328 ,766 260.2 535.3 .(ill 1.017A 92.3 -815 -2.6 -27.3 218.6 , 1 7 9  
12.14 9.06 4 . 0 8  3.06 6.47 4.99 12.30 2/1/2 43.5 77.8 24.7 .401 4.668 24.3 339.1 24.2 95.00 1.472 
PERIH 





















5 . O m  
,363 
- - A  - 
PSI  2 
PS1 4 














H186IQN OURATIClN li 6 
WAR8 ARRIVAL O A l E  li 
19 JUL 1082 
V 2 1 2 DECLL R A 2  8PEEOL 
. V  4 I 4 OECL4 RA4 8PEEOA 
V 6 I 6 OECL8 RA6 8PEE06 
INC RAP OECLP ETA CERIC 
.701 1.6 -15 .3  274.7 .I29 
1.341 -8  2.5 14.9 e429 
16.2 333.7 16.2 94.20 1 . 7 3 3  
,037 -3.0 -26.8 224.0 . m o  
.706 1.5 -15.7 202.0 -133 
1.343 .9 2.8 11.9 ,407 
.e27 -2.8 -27.9 221.8 ,224 
19.3 336.1 19.3 95.00 1.629 
4-4910 4-5170 .139 183.8 7.7 1.1 1.100 96.4 .2p8 1.240 324.2 529.0 .958 1.323A 93.2 .717 *6 -17.7 297.0 -151 
4-5200 4-5380,L ~ 2 3 3  293.9 -28.4 -2.3 .633 86.3 .413 1.048 174.7 298.9 .615A 1.481 73.2 1.344 2.9 16.4 *397 
4-1380.2 4 - 5 1 5 0  -397 78.8 -8.2 -2.9 1.204 109.4 ,335 .762 2'58.5 544.8 .501 1.018 87.8 .812 -2.8 -23.9 205.0 -162 
12.16 8.99 3.92 3.17 6.58 5.06 12.34 2/1/2 39,6 98.2 24.9 ,381 4.636 28.7 338.9 26.5 93.60 1.384 
4-4920 4-5170 .128 186.5 13.3 1.8 1.105 95.1 .224 1.248 331.4 526.2 ,968 1.528A 93.9 -721 * I  -20.6 300.8 ~ 1 1 6  
4-5200 4-5364.9 ,288 294.0 -26.1 -1.9 .589 83.1 .SO0 .992 173.0 272.8 .496A 1.487 64.0 1.322 *I 1-5 46.9 ,573 
4-5364.9 4-5560 .173 61.2 -8.7 -4.7 1.190 118.0 ,470 .747 244.9 565.1 .395 1.098 70.9 -797 - 5 . 2  - 1 1 . 9  178.5 a 3 5 2  
13.55 10.27 3 . 8 1  3.28 6.68 6.46 15.26 2/1/2 36.5 135.3 17.6 . l a 3  8.527 35.9 326.6 35.7 83-4C 1.011 
4-4920 4-5170 e126 188.5 13.3 1.8 1.105 95.1 .e24 1.248 331.4 526.2 ,968 1.528A 93.9 -721 - 1  -20.0 300.8 ,156 
4-1200 4-3373.9 e 2 5 3  294.2 -27.4 -2.1 ,618 85.2 .444 1.027 113.9 288.0 .57iA 1.483 69.6 1.336 - 8  2.2 53.0 , 4 6 5  
4-13rS.9 4-5560 .465 71.7 -8.9 -3.8 1.197 112.6 ,387 .I54 252.6 558.4 .463 1.046 79.1 .BO6 -3.7 -10.5 188.2 - 2 4 8  
12.63 9.35 3.81 3.28 6.68 5.14 13.34 2/1/2 36.5 124.9 21.7 .e78 5.308 31.1 334.4 30.9 68.7L 1.198 
MARS ARRIVAL DATE = 2445180 (29 JUL 1982) .__.-_I 


































12.07 9 .43  














$ 2 2 4  294.6 
























- 4 . 2  
4.40 
7.9 




- 2 8 . 5  
-7.1 
4 - 0 1  
9.4 
-28 .4  
- 8 . 3  




3 .76  
-6 1.069 104.1 ,284 1,187 286.8 515.9 
-2.0 ,612 86.4 .456 1.008 175.7 282.7 
.2 1.243 113.8 -417 ,824 261.4 502.1 
2.67 6.08 S.62 15.21 2lll2 89.5 3 0 . 8  
.6 1.075 102.6 ,267 1#195 292.6 152.1 
-2.1 .621 87.0 ,438 1.019 176.1 288.0 
-.4 1.233 112.2 .389 #806 261.7 507.0 
2.60 6.01 5.35 14.37 21112 79.2 35.2 
.7 1.078 101.2 ,253 1,203 298.6 548.3 
-2.1 .628 87.4 ,425 1,029 176.5 292.8 
-1.0 1.225 110.9 .365 .793 261.9 512.5 
2.60 6.01 1.13 13.62 2/1/2 70.0 41.0 
'.6 1.064 105.8 .306 1.180 281.0 159.8 .e19 1.541 81.7 ,696 1.8 -11.3 239.8 ,134 
-2.0 .601 85.7 .477 ,994 171.2 276.8 .519A 1.466 65.8 1.323 .6 1.3 52.2 ,536 
.9 1.256 115.1 - 4 5 0  ,848 261.2 497.7 ,466 1.229A 114.4 .892 -3.8 -21.1 212.0 ,403 
2-84 6.25 5.97 18.34 211/2 100.4 27.3 8.0 .e09 14.421 4.9 328.3 -4.6 89.7L 2.808 
.e50 1.526 83.9 .700 1.7 -13.0 210.8 .125 
.548A 1.467 68.0 1.329 .6 1 . 5  5 4 . 5  .485  
,480 1.168A 110.9 .e71 -3.5 -23.5 218.0 .353 
11.0 .246 10 .444  5.0 329.9 4.9 01.50 2.319 
.572A 1.466 69.8 1.334 .6 1.6 56.4 .4¶9 
,493 1.12OA 107.5 .e54 -3.2 -25.4 223.1 ,307 
14.1 .281 8.155 10.8 333.2 10.8 92.00 2.037 
.a70 1.514 85.7  IO^ 1.0 -14.2 261.3 . l e i  
.7 1.083 99.9 .E42 1,210 304.8 $44.1 
-2.2 ,834 87.8 ,414 1.038 176.9 296.1 
-1.1 1.219 109.8 .346 -783 261.9 518.6 
2.64 6.06 4.91 13.02 2/1/2 62.3 46.6 
.a98 1.507 67.2 
,192A 1.466 71.4 
.SO4 1.083A 104.0 
.917 1.903 88.5 
,607A 1.465 72.3 
.5l2 1 . 0 5 4 A  100.I 
19.9 ,563 1.780 









1.5 -18.1 270.7 
-6 1.8 17.9 
-2.9 -27.0 226.9 
386.2 1 5 . 1  94.10 
1.4 -15.7 278.6 
.6 2 . 0  19.0 
-2.7 -28.1 226.7 








I .  739 
-6 1.088 98.7 .234 1.210 311.2 541.2 ,933 1.902 69.6 .715 1.2 -16.3 265.5 .127 
-2.2 ,638 88.1 ,407 1.041 177.2 299.3 .617A 1.465 73.5 I.343 . I  2.2 59.7. a390 
-9.0 1.214 109.0 .331 .I76 201.8 125.5 .lib 1.033A 97.0 ,824 -2.6 -26.7 227.3 . Z O O  e.ri 6.12 4.86 iz.50 5 5 . ~ 1  50 .0  92.3 ,595 ~ . i 7 0  2i.0 140.6 20.8 9 5 . ~ 0  1 . 6 4 8  
1.0 
-2 .2  
-2.4 e. 79 
1 . 2  
- 2 . 2  
- I ,#  




































12.26 2 / l / 2  
.e17 1.238 
.422 1.031 




















. 5 1 5  
2 4 . 5  
1.5OZA 90.6 ,716 
1.461 73.9 1 .344  
1.019A 93.2 ,019 
,411 4.817 23.5 
1.465 73.6 i.343 
1.011 88.9 . e15  
-400 4.709 25.7 
i.504~ 91.4 ,721 
,970 i.Bo6A 92.1 .7e4 .I -20.9 2 9 9 . ~  .i40 
.490 1.029 62.7 .oil -3.1 -19.9 19e.e .tit 
.596A 1.466 71.7 1.336 .6 1.9 5 B . P  ,424 
22.9 ,334 5.038 29.0 340.2 PO.8 01.00 1 . 3 4 8  
- WAR4 ARRIVAL DATE : e445190 I 8 AUG 1982) - ---- 
4-4850  4-5190 . 2 5 5  153.2 14.5 .8 1.068 104.4 ,287 1.166 285.9 560.5 .845 1.527 82.2 ,706 1.7 -12.5 246.0 
4-5220 4-5374.3 -211 295.9 -26.8 -2.0 .613 88.3 . 4 5 6  ,998 177.9 281.4 . 5 4 3 A  1.452 87.7 1.325 -4 57.3 *49@ 
4-5374.3 4-5490 e499 67.2 .I .2 1 .247  113.9 .421 $031 262.2 500.7 ,481 1.18lA 111.6 ~ 6 1 7  -3.5 -23.7 219.3 *36?. 
13.61 11.01 5.56 2.74 6.15 5.51 1 5 . 4 5  2/1/2 89.5 29.7 9.9 ,242 11.627 2.5 332.2 2 . 4  91.20 8 . 5 r 1  
1-4660 4-5190 .227 159.2 12.6 .8 1.073 102.7 .268 1.193 292.0 156.9 .a73 1.512 84.0 e711 1.6 -13.9 256-3 ~ 1 2 1  
1-5220 4-53t1.4 .240 295.5 -27.2 -0 .0  ,623 88.6 ,437 1.010 170.5 286.9 .I681 1.452 69.6 1.331 .4 1.1 5 9 . 2  -4S2 
4-5371.4 4-5500 ~ 4 6 2  72.0 -1.0 -.4 1.237 112.3 ,392 .e19 e62.4 5OS.6 .494 1.13OA 108.1 ,800 -3.2 -25.6 224.7 




































-5 .8  
4-20 
-26 * 5 
-7.L 
4 .OO 

























i . orr  1oi.e .esz 
.63t 89.3 .423 
1.228 110.9 .366 
5.94 5.00 13.73 
1.082 99.9 .e40 
,637 89.6 ,412 
1.222 109.7 .346 
3.94 4.63 13.11 
.e41 89.9 .404 
1.210 108.8 ,331 
I.96 4.u l t . 6 3  
1.091 97.3 .re2 
,643 90.0 ,400 
i.oor 08.6 .e30 
1.213 ~08.4 .$et 
a m  4.66 1 t . w  
L.008 06.0 .el4 
.643 90.0 .40C 1.coo 100.1 .8L1 
6.06 4.8? 1L.tI 
1.200 298.2 553.3 
1.020 179.0 291.7 
.798 262.6 311.0 
2/1/2 80.0 39.2 
1.906 304.5 549.8 
1.028 179.1 295.6 
,187 282.8 517.0 
2/1/2 ? l e ?  46.3 
I 1.213 311.1 548.8 
1.084 179.8 298.8 
C / U L  a*.? S 6 . 0  
l1.03? 180.0 300.6 
.77a toe.7 583.7 
I 1 . w  310.0 143.1 
. i n  m . 3  1~31.3 
I t i t i t  S O A  68.4 
1 l.Lt!J 3LS.t 540.8 
I 1-03? 100.0 300.4 
,188 t61.3 840.0 
L/l/t 54.1 8r.4 
.89? 1.502 
.569A 1.452 








,522 1 . O S I A  
21.4 ,398 
.949 1.480 89.0 .?e4 
,803A 1.452 74.0 1.341 
. I C 8  l.OL1A 04.1 












1.5 -15.0 265.9 .111 
.4 1.L 60.7 e431 
-2.9 -27.2 228.9 -273 
330.1 13.8 93.90 1.994 
103 
8TOCOVLR T I W E  8 30 O A Y S  1962 INBOUND 3bXNG8Y Y 
MA 
-. 
LAUNCH A R R I V E  SPEED1 
O E P A R T  SWNGBY EPEE03 
R A l  O E C L l  
R A 3  OECL3 
RA5 OECL1 




6 . 5 4  3 . 7 2  
0 5 0  
230 
3 1 5 . 0  






- . 4  
2.61 
1 . l  








1 .3  




































1 .211  
1.19 
I .a93 










.a la  
1.016 
a . o i  
,046 
s.se 

















94 .1  
1 0 6 . 1  
4 . 9 6  
94 .2  
106.1 
4.49 













1 o r . o  
.so1 1.186 






11.02 e / u e  









. 1 6 l A  
,491 
11.1 
,690 . 184A 
.so9 












.626A . 132 
23.2 










1 r . e  


















I ,  330 
,034 
1 ? * 6  
1 . 3 4 0  
,626 




, 140  
1.339 
.E22 
. 1 4 1  



















e 3 t . 4  






















t 9 4 . 4  
66.1 
199.0 
o ~ . a o  
2 ~ 0 . 4  









,276 1 0 . S I O  
. S I C  
.*a1 
.330 
t . 5 7 9  





















6 3 . 1  -4 .4  
0 . 1 1  4 . 4 6  
j m . 5  -es.3 
.e40 1.202 
.409 1.018 




! 9  
i ie 
$ 3  159.1 








4 - 8 L 4 0  4-5361.1 
4-11101.1 4-11aO 
. la1 










, 1 1 4  
,211 . 360 
10 .SI  
.IO1 








' 810.3 516.6 
j 264.4 520.6 
I 6 4 . 0  10.9 
, ie6.e eos.3 
1 0 i . i  1o.e 
I em.3 - 2 0 . 1  
I 09.0 - 1 . 4  
, 0 . 4 1  8.06 
,216 1.212 
.394 l.fl29 
.316 .119  
12.31 t / l /P 
! 3 1 1 . 6  114 .L  
1 166.1 300.1 
. 16.4 62.1 ; e(14.e s e r . ~  
I 164.6 12.1 
I 90.1 -6 .6  
6.21 3.61 
161.2 16.3 
I 69.4 -9 .1 
1 6 . 2 0  3.66  
I e9o . t  -eo.# 
m o . 1  -21.0 
.210 1.211 
.393 1.031 




, 391  1.021 
,320 ,169 
' 321.1 1S1.6 
166.6 301.1 
263.1 136.1 
! 12.9 16 .6  
I 333.1 149.1 





I .  152 
.a -22.5 
- . a  -.I 
-L.S -25.3 
350.0 24 .0  
1.469 61.1  
1.4350 1 3 . 9  
1.015 6 1 . 4  
, 4 1 1  4.911 
* 169.1 24.4 ! 296.2 -21.6 
1 10.11 3 . 6 t  
ea.4 - 9 . 4  
.199 1.223 
A 3 1  .e34 
.516 . r w  
16.61 t/l/i 
I 341.5 546.1 
161.3 261.6 
! 61.4 139.1 
I 242.2 16o.e 




- . I  -20 .6  
- . a  - . o  






1 .461  66 .0  
1.4330 11.2 
1.036 60.1 
.324 1 . 1 ~  
-.? - t O * 6  
- .a  - , I  
- t . 9  -19.6 
341 .9  26.5 
,110 
- 4 3 1  
1 . 4 0 1  
.CCI 
104 
OTOPOVER T I M E  z 30 OII3 1982 INBOUND SWlNGB? WIS3ION DURATION : 640 0113  
MARS ARRIVAL OA7E f e4412eO 
7 SLP l9Re 
. . _I .- - 
LAUNCH ARRIVE 3PECDl R A l  OECLI 
DEPART SWNGBY SPEED3 R A 3  OECL3 
8WNGBY RETURN 3PEEC5 R A 5  OECL5 
I i . v i PSI i ~ C C E N -  SUA -THETI TH~.WPERIH APHEL PSI e v 2 I e OECLI R A E  sPEEoe 
I 3 V 3 P S I  3 ECCEN SWA THE13 WET4 PERIH APHEL PSI  4 V 4 I 4 OECL4 RA4 SPEED4 
1 I V 5 PSI 5 ECCEN SUA THE15 THE16 PERIH APHEL PSI  6 V 6 I 6 OECL6 R A 6  SPEED6 
-. OVA--_EVA -0VO EVR-LYPE-SUN-*-SUN R KAPPA---A - E INC RAP DECLP E T A  PERlC 
-1.8 ,664 9 6 . 1  .391 1.032 190.6 302.2 ,626A 1.4350 7 4 . 7  1 . 3 4 1  - . 2  - . 9  7 0 . 6  , 365  
- 2 . 7  1.216 107.6 ,310 .716 264 .1  534 .4  ,936 1 .01FA 92.5 .E27 - 2 . 0  - 2 8 . 1  230.6 -169 
2 - 3 2  S.74 4 . 5 0  12.17 2/1/2 63.5 14 .9  23.0 . 4 5 1  5.021 20.7 353.2 20.r 01.70 1.613 
1 . 6  i.092 9 8 . 9  .eo9 8.214 324.6 55r.o-ls6i 1.468 85.6- .745 . 4  -2o.a e79.9  . i o 5  
PROP AERO OVL - - .. I_ 
4-4910 4 -1220  . l e 8  1 8 J . 1  12.2- 
4-1390.5 * - $ I S 0  ,365 92 .3  - 8 . 1  
10.63 8.51 3.81 
4 - 1 2 1 0  4 - ~ 9 0 . 5  ,210 z e a . 3  -28.9 
4 -4920  4-5220 ,114 1 8 7 . 1  1 6 . 1 .  
4-1250 4-5389.9 ,211 286.6 -28 .9  
4-5369.9 4 - 5 5 6 0  .312 92.1 -9 .6  
10.51 8 . 2 1  3.60 
4-4950 * - le20 ,105 189.0 23.3  
4 -1364 .1  4-S510 ,113 63.6 -9.3 
13 .24  10.93 3.61 
~ - I L I O  4 - o m 4 . i  . ~ z i  2 w . a  -25.3 
4 -4950  4-5220 ,105 188.0 23.S 
4 - 5 t 5 0  4-5366.1 ,219 288.0 -28.5 
4-5w.s . r  4-55ro  .406 08.0 -10.1 
10.63 a.32 3,si 
--_I 
4-4860 4-5230 .259 163.4 13.3 
4-5260 4-5381.4 .E43 286.5 -28 .0  
4-53OC.4 4-5500 ,473 76.6 -1.1 
14.29 10.93 5.64 
- WAR0 ARRIVAL DATE 6 2415230 ( I ?  OEP 198C) - 
1.4 1 .092  104.0 .e93 1.192 206.4 513.8 .e42 1 . ~ 4 1  71 .0  ,142 1 .7  - 1 3 . 0  242.5 ,160 
-1.9 ,643 90.0 ,440 ,995 191.6 284.2 .556A 1.4330 69.0 1.326 - . 4  - 1 . 1  6 6 . 1  . 4 7 3  
- . 4  1.252 112.1 .403 .e36 265.3 500.4 .499 1.173A 1 1 0 . 4  .680 - 3 . 1  - C 6 . l  229 .9  e345 
3.30 6 .17  5.29 11.10 2/ l /2  125.1 29.1 9.9 .e69 11.561 1.1 3 4 3 . 1  - . 1  90.70 C . 6 4 3  
4-4610 4-5230 -224 168.9 11.0 1.4 1.070 102.5 ,260 1.197 293.6 571 .3  ,816 1 . 5 1 1  19.0 -744 1.4 -15 .0  249.1 r 1 4 0  
4-3305.C 4-5510 .437 83.1 -2 .0  -1 .1  1 .241  111.0 . I14  . E l 7  26S.5 105.1 ,112 1.122A 100.9 .e63 - 2 . 7  -27.4 235.3 .LO8 
13.09 10.13 5.06  C.96 6 . 3 1  5.01 14.20 2 /1 /2  118.6 33.5 13.2 .314 0.726 7.2  34a.O 6.9 94.00 C . 4 2 1  
4-4860 4-5230 ~ 1 9 5  114 .1  10.7 1.4 1.081 100.7 .e41 1.201 300.6 568.7 ,904 1.498 01.4  -146 1 s t  -16.3 C 5 5 . 9  -126 
*-sea0 4 - 5 s e 5 . c  . t 3 4  ~ 6 5 . 0  -20.1 -1.0 .e54 90.0 . 4 e s  1.009 192.7 289.9 . S ~ Z A  1.4360 70.0 i.sae - . 4  -1.2 7 0 . 1  , 4 3 7  
e - m ~ o  4-530r .r  .e21 te3.r - m . o  -1.0 ,662 09.9 ,410 i.020 m3.r ~ 9 4 . 0  . ( i o i ~  i . c ~ 8 0  72 .4  i.331 - . 4  -1.4 7 i . i  ,409 
4-13a1.1 4 - 1 ~ ~ 0  ,409 67.0 - 4 . 5  -1.6 i . m 3  100.1 .349 .eo3 265.1 511.5 .522 1.083~ 103.5 .e50 -2.4 -26.4 239.3 .e97 













i r o . 9  1 0 , s  
262.1 -28.6 
90.3 - a . i  
9.00 4 . 2 9  
183.1 10.4  
C61.9 -20.9 
92.0 - 7 . 6  
a.14 4.03 
1 . 4  1.085 99.1 .e32 1.206 308.2 166.2 ,926 
- 1 . 0  .660 9 9 . 3  .401 1.028 194.4 298.8 ,616A 
-2.0 1.226 108.0 .330 ,192 265.9 117.9 .!I31 
1 . 5  1.088 9 1 . 5  .e l9  1.210 315.6 563.9 ,944 
-1 .0 ,672 9 9 . 4  .394 1.034 1 9 5 . 0  301.7 .62c3A 
C . 4 1  8.03 4 . 1 0  12.44 2/1/2 99.4 51 .3  21.4 
2 . 5 t  5 . 9 4  4.78 ie.er e / i / z  io5.a 46.9 i 9 . i  









-- - WAR3 ARRIVAL DATE = E445240 ( 2 1  6EP l98e3 
4-4670 4-5240 .e36 110 .3  11.6 1 . I  1 .071  103.2 .e11 1.191 291.5 511.1 ,866 1.529 18.4 .?le 1 . 5  -19 .3  2 4 1 . 5  -15a 
4 -5270  4-5386.4 . I 4 0  28O.t -C0.4 -1.6 ,666 102.3 .427 1.017 191.6 29O.S .563A 1.4510 70.8 1.335 - + 6  -1.6 7 1 . 6  - 4 3 9  
4-¶36*,4 4 -5310  . 4 3 9  6 4 . 7  -2.9 -1.1 1.244 111.0 ,376 .E22 266.2 504 .5  . S i 3  1 .13OA 107.4 -867 - L . 7  -21 .4  236.6 e304 
13.99 10.61  5 . L 5  3 .21  6.60 5 . 4 2  14.31 P./l/2 125 .9  32.4 13.1 ,312 0.753 5 .2  346.3  4 . 7  94.40 1.416 
1.5 1.061 101.2 
-1.6 ,614 102.3 
-1.6 1.235 109.1  
C.92 . 6 . 3 3  5.26 
,214 i.eoz es9.o 51z.o .a96 1.501 
-414 1.029 198.1  295.0 .603A 1.4150 
.310 -806 266.4 5lO.e .524 1.089A 
13.54 2 / l /e  120.2 3 1 . 9  16.3 - 5 5 9  
.e38 1.206 306.6 5 7 0 . 5  -921 1.491 
,330 ,799 286.5 516.6 - 5 3 3  1 , 0 5 8 A  
lC.94 2/1/2 114 .5  4 5 . 1  19.3 ,404 
. a 4  i.o~e 1 w . e  zes.o . W B A  1 .4580  
00.1 * 1 5 s  
72.4 1.340 
104.0 . 8 5 S  
1.040 9.9 
61.4 , 1 5 5  
100.6 .E43 
1 . 9 1 7  13.1 
7 3 . 7  1.843 
1.2 -16.6 1 5 5 . 4  
- .6  - 2 . 0  92 .4  
-C.4 -20.4 240.9 
351.1 9.3 95.60 
.9  -16 .0  259.3 
-2 .1  -29.0 C43.L 
. I  -19.5 t 6 4 . 9  
- .6  - t . 3  73.4 
-.I) -2.1 73.0 
313.4 i t . 4  9a.50 
-1.9 - c o . 3  ~ 4 2 . 6  
1 5 5 . 1  1 4 . 6  or.10 
1.5 1.085 99.4 
- 1 . 1  ,661 102.4 
2.66 6.09 5.14 
- 2 . 1  i . ezo  i0o.a 
.154 164.4 10.0 
,234 t 7 6 . 9  - 2 6 . 1  
11.61 * . l a  4.09 
. s m  94.5 - 1 . 7  
1 . 5  1.000 97.0 
- 1 . 1  .e05 102.4 
- t . 4  1.224 1 0 1 . 0  
2 .52  5 .93  5 .01  
,222 1.210 314.4 168.4 .941 1.410 02.9 , 7 5 7  
.398 1 .045  200.3 303.0 .($!PA 1.4600 1 4 . 7  1 .346  
1 t . 4 0  2/1/0 109.1 55 .0  tl.1 .44C 5.300 1 5 . 5  
. 3 i 5  . m i  216.5 523.6 .540 1 . 0 3 5 ~  97.2 . a m  
1 .7  i.09~ 96.3 . t i e  1 . ~ 1 3  322.4 566.4 . 9 ~  i . 4 ~  8 3 . 4  .rsg .4  - t i . 4  2 r o . t  . I ~ O  
-1.7 -687  102.4 .394 1.040 200.7 304.8 .63¶A 1.461D 7 5 . 2  1 .347  - . 6  -2.3 1 5 . 6  e 3 5 9  
- e . @  1.220 107.3 ,300 .181 266 .2  531.4 ,512 1 .02OA 9 3 . 1  ,632 -1.6 -29 .0  2 3 t . 8  . I 7 0  
2 - 1 1  5.83 5.03 12.19 2/1/2 104.2 68.6 23.5 ,466 4.920 1 1 . 5  356 .1  16.4 9 7 + 1 0  1 .627  
1.0 1.095 94.0 ,203 1.216 330 .8  564.8 .969 1.463 64 .0  .?SO ,O -C3.6 t 7 4 . 0  .IO8 
- 1 . 1  -001  102.4 ,394 1.048 200.6 304.6 ,635A 2.4610 7 5 . 1  1 . 3 4 1  - . 6  - C . 3  1 3 . 5  ~ 3 6 0  
- 3 . 0  1 - 2 1 ?  101 .3  ,505 . I76  265.1 340.1 ,540 1.013 90.0 .a29 -1.0 - 2 7 . 5  2 L 6 . 3  -161 
t . 3 4  5 - 1 6  5.03 12.00 W l / 2  100.0 86.6 2 4 . 1  .464 4 . 7 0 C  19.4 5 5 7 . 1  10.2 9 I . 4 0  1 . 1 1 5  
4-4B40 4-5C40 . lo1 190.0 29.0 
4-5CIO 4-1313.0 .C55 C61.1 -2O.C 
12.40 9.19 3 . 5 1  










4 - 5 ~ 5 0  . t i s  197 .0  10.0 
4-5390.0 . C 6 5 1 1 3 . 0  -C0.3 
I - I I C O  .410 00.1 - 4 . 1  
14 .01  10.19 4 . W  
,100 l01.7 B . 3  
a306 93.1 -6.3 
10.15 10.24  4 . 4 s  
.cos err.7 -m.s 4-5CIO 4-539t .  
4-3530 
105 
8TOPOVER TIUE 30 DAY8 
----- 
LAUNCH ARRIVE SPEED1 
DEPART SUNGBI EPEE03 
8UNCBV RETURN EPEE05 
PROP 
4-4910 4-1250 .139 
4-5394.7 4 - 5 5 1 0  .357 
12 .10  
--________ 
4-1280 4-5394.1 .zse  
1982 INBOUNO SWINGBY MISSION OURATIOtI 0 6 4 0  D A Y S  
MAR8 ARRIVAL DATE : P445PIO 
7 OCT 1962 
I 1  
I 3  
1 5  
OVA- 
1 . 7  
- 1 . 6  
- 2 . 8  








. 5 4 5  
2 4 . 5  
-_._ 
APHEL PSI  2 V 2 I 2 OECL2 R A P  3PEEO2 
APHEL PSI  4 V 4 I 4 OECL4 R A 4  SPEEOI 
APHEL PSI  0 V 6 I 6 DECL8 RA6 SPEEO8 
_-_-A - E- -RAP OECLP ETA PERYC 
- V 1 -PSI  I ECCEN SUA THE11 THE12 
V 3 PSI 3 ECCEN SMA THE13 THETI 
V 1 PSI 5 ECCEN SUA THE15 THE16 
EVA -OyO--EVR---TYPE SUN A SUN R 
189.4 1 0 . 5  
271 .3  - 2 8 . 3  
98 .0  - 9 . 1  
9 . 5 6  3 . 9 2  
1.092 96 .7  ,215 1 .215  320 .7  5 7 0 . 1  
1 .222  1or . i  . so4  . r e 3  266.9 530.0 
.706 105.8  .401 1.069 206.9  307.0 
5 .96  5 .63  12.20 2 /1 /2  113.4 6 5 . 9  
1.474 8 2 . 3  .161 .4  - 2 1 . 6  206 .7  e 1 1 8  
i . 4 9 r o  7 5 . 5  1 . 3 5 4  -.a - 3 . 1  74.1 . . 3 5 r  
1 . 0 2 1 ~  9 4 . 3  ,034 - 1 . 1  -29 .0  241 .0  . i t 2  
.472 4 .714  1 3 . 0  3 5 1 . 5  1 4 . 2  98.30 1 . 1 5 6  
4-4920 4-5250 ,121  1 9 1 . 1  1 3 . 3  1.8  1.095 9 5 . 1  .eo6  1 .216  5 2 9 . 2  369.1 .960 1.466 8 3 . 0  . m e  .o -23 .8  e r o . 9  . l i e  
4-$200 4-5394.0 .e56 271 .3  -28 .5  -1.8 ,706 101.7 ,400 1.069 206.9 301.2 . 6 4 i ~  1.4910 75 .6  i . 3 5 4  - . e  -3 .1  7 4 . 1  . 3 5 5  
4-3394.6 4-5560 . 3 5 5  9 6 . 6  -10.0 - 3 . 0  1 .218  107.1 .301 .779 266.1 530 .6  ,144 i . 013A 9 0 . 6  .e31 -1.0 - 2 1 . 8  2 3 2 . 3  a160 
11.8t 9.37  3 .74  2 .44  5 .86  S .82  12 .06  2 /1 /2  109 .6  83.1 2 3 . 3  ,470  4 . 5 5 8  1 1 . 3  350.2 11.9 97.80  1 . 6 9 3  
4-4930 4-szso . io8 192.4 18.3 2 . 1  1.098 93 .6  . i s 9  1.218 338.0 161.9 .976 1.460 8 3 . 6  . r o r  - . 4  -26 .1  274.4 -109 
4-5260 4-5393.0 ,258 271 .9  - 2 8 . 3  - 1 . 6  .TO2 105.8 .405 1.064 206.4 304 .6  .633A 1.4950 7 4 . 8  1 .352  - . 8  - 2 . 9  14.0 -369  
4-5393.0 4-5510 .a69 9 7 . 6  -10.0 -3.4 1 .216  101.1  . 3 i i  . r r s  264.0  548 .2  .533 1.016 8 6 . 3  .829 -1.8 - 2 4 . 9  220.0 .169 
11 .69  9 . 3 1  3 . 6 3  2 .38  5.80 5.68 12.11  2 /1 /2  ioo.4 101.0 2 4 . 1  .MI 4 . 1 7 9  10.4 351.9  18.0 06.00 i.0~1 
-1 .o 
- .9  
-6.4 
3 4 3 . 9  
-1 .o 
- . 8  
- 2 . 5  
355 .4  
. 9  
-1 .0  
- 1 . 9  
355 .0  
- 
4-4940 4-5250 ,101 191.5 2 0 . 0  
4-5280 4-5310.0 .347 285.5 - 2 6 . 8  
4-5370.0 4-5580 .69r 73 .1  - 9 . 8  
13.95 i i . 6 0  3 . 5 7  
2 . 5  1.100 9 2 . 1  
- 2 . 2  .596 107 .8  
-0.8 1.199 125.9 
2 .35  5 - 1 1  8.03  
2 . 5  1.100 9 2 . 1  
-1.8 ,688  1 0 5 . 9  
-4.0 1.211 1 1 0 . 5  
- MARS ARR 
1 . 7  1.081 100.0 
-2.1 1 .233  108.1 
3.21  0 . 6 2  0.01  
2.31  5 . 1 1  5.94 














1 .219  341 .1  106.9  
.sei 1 9 4 . 6  ~ 6 . i  
1.219 341.1 360.0 
-710 2 5 8 . 7  560.2 
LTE = 2443200 ( i r  c 
,757 239 .0  570.1 
2 /1 /2  104.0 142.1  
1.041 204.0  294.5 
2 /1 /2  104.0 126.0 
1 .208  302 .2  178 .1  
1.091 2 1 2 . 8  304.3 
,802  207 .8  5 1 4 . 2  
2 /1 /2  129 .3  4 1 . 9  
.982 1.450 
.399A 1 .4560 
.?I34 1.181 
12.1 . l e 4  
,982  1 .450  
,591A 1.4860 
.497 1 .043  
21.1 . 3 3 e  
K T  19821 - 
.904 1.511 
.629A 1 .5530  
21.5 .s3r i . 0 6 7 ~  .404 
8 3 . 9  . r e 8  
9 . 4 ~  45.0 
7 1 . 1  1 .344  
7 9 . 0  . e 2 1  
¶ 7 . 4  1 . 2 9 8  
01 .5  .e14 
83.9  ,168 
5.451 2 3 . 0  
-30.0 2 r r . c  . l o r  
- 1 5 . 2  190 .9  .4r4 
-30.8 t r 7 . t  ,101 
-2 .5  r2.9 .*LO 
-20 .0  200.5 , 2 2 1  
- 1 . 5  64 .2  e097 
4 3 . 1  7 8 . l L  1.048 
2 2 . 0  9l.OD 1.479 
4-4940 4-5250 ,101 191.5 2 0 . 0  
4-5280 4-5388.7 -288 274 .0  - 2 8 . 9  
4-5388.?  4-5S80 .426 9 2 . 0  -10.0‘ 
11.07 9 . 5 1  3 - 5 1  
. ._... 
4-4890 4-1260 -197  183.4  8 . 8  
4-5393.8 4-5530 ,586 9 5 . 1  - 0 . 4  
1 4 - 5 3  11 .32  4 .05  
r-seoo 4-5593.3 .ZOO 268 .4  -27 .1  
- i e . r  2 5 6 . 3  . i 5 3  
- 3 . 4  1 3 . 1  .see 
8.1 90.70 1.1e.a 











. o r )  




~ 1 1 1  194 .0  16.0  
.e92  267 .3  - 2 7 . 1  .sei 100.1 - 1 0 . 1  
i c . 1 3  10.22 3 . 0 5  
,299 e09 .o  - 2 1 . 0  
,102  193 .7  2 2 . 8  
-402 96.5 -10.8 
1 t . 7 8  10 .32  3 .58  
2 .0  
-1 .o 
-3 .3  
2 . 5 0  
1.098 
,729 
5 . 9 2  
1.100 
.719 
1 .214  
- MAR 
1.096 
1 .222  
2.099 
1 .820  
8.09 
1.101 . 159 
1.210 
8 . O t  
1 . 2 1 1  
5 . 8 1  
,106 
8.21 




0 . 5 1  
109.1  
92 .4  
109 .3  
0 . 7 4  
IS A R R l  
9 0 . 0  
113.4 
100.0 
9 4 . 4  
113.5 
100.9 




r .81  
1.14  
. t o 1  1.219 
.415 1.101 
,305 . r r r  
12.10 2/1/2 




VAL DATE : 
. e l 4  1 .218  
,433 1.163 
.e95 . r e 3  
i 2 . m  w i l e  
.LOB . r n  
.eo5 1.2211 
,435 1.104 






213.9  308.9 
265 .3  546.4 
1 1 5 . 1  100.0 
212 .1  301.4 
112 .9  122 .0  
I 341.2  511.0 






























. I 7 4  




1 .359  
,830  
1 9 . 1  
- . 4  
-1.0 
-1.6 
3 5 8 . 8  
- .9  
-1 .0  
-2.1 
351.3  -
-20 .4  
-2s *I 
1 5 . 0  
-20 .8  
- 3 . 3  
18.2 
- 3 . 1  
-ti. r 
c r i  .4 
1 3 . 1  
c 1 3 . 9  
224 .4  
9 0 . 2 0  
73.5 
El1 - 4  
94.10  
4 - 4 9 4 0  4-5260 
1 -  ’IC90 4-5391.0 
d ” Y 3 9 1 . 9  4-1500 
2 . 3  
- 3 . 0  
2 . 4 6  
- 1 . 1  
8 3 . 1  
01.5 
4.811 
1 3 . 3  
!) - -- 
-C3.8 
- 4 . 6  
-28.1 
10*8 
.133 195.9 9 .8  
,347 103 .0  - 1 0 . 3  
14.46 11.08 S.80 
.339 263 .1  -28.9 
1.8 
- 1 . 5  
- 3 . 0  
2 . 8 0  
324.8 5 7 0 . 9  
223. i  316.0  
2 6 8 . 0  535 .3  
I 125.8 71.8 
222.8  114.8 
1 2 6 0 . 0  144.4 ’ lee.? 9 5 . 1  
I 333.1  5 r s . r  
1 .419 
i . o r i o  
1 . O l S A  
.499 






3 . r a i  
7 o . r  
,179 
1 . 3 0 3  
,838  
1 3 . 2  
1 .383  
.e34  
14 .4  
. r w  
.O 
- 1 . 9  







t C 9 . 4  
101.30  










- 1 . 1  
- 3 . 8  
1.88 
- . 8  - C O . l  
- 1 . t  - 4 . 5  
- 1 . 4  -CO.1 
359.1  11.6 
t . t  
-1.0 
-8.0 
t . 81  
I 349.8 $14.8 
! 221.4  309.1 
l 2 0 3 . t  515.0 
! 1tO.6 1 1 1 . t  
1.481 
1 . o t s  
,409 
i . 6620 8 8 . 3  t1.O 
8 3 . 1  
4 . 1 1 0  
- t 9 . 0  
-4 .1  - e t . @  
14.1 
106 
ITOPOVER TXME a 30 0115 1962 XNBOUNO 5WlNGBY MX5810N OURAIION : 680 D A Y S  
MAR8 ARRIVAL DATE 2443130 
o J U N  io12 
4-4660 41-S140 ,231 1 5 1 . 1  9.4 - .O 1,080 103.2 ,285 1.216 293.3 532.0 .E72 1.56OA 93.1 .68i? 1.9 -15.8 214.7 * l i d  
4-5110 4-5314.e e 2 5 5  261.7 -29.2 -2.6 -626 61.9 .428 1.076 168.9 299.7 ,616A 1.536 12.9 1.353 1 . 6  5 . 1  46.2 
4-8314 . t  4-1140 ,409 70.1 -6.6 -2.5 1.196 110.0 ,345 .756 256.2 542.6 .495 1.016 66.6 .BO4 -3 .1  -22 .1  $90.2 . l e8  
4-4610 4-5140 .221 163.2 6.9 - + l  1.061 102.1 .216 1.229 298.5 521.4 .890 1.566A 9 4 . 1  a669 1.9 -15 .9  e80.1 -168 
4-5110 4-5369.0 . L ? O  261.5 -26.E -2.3 .615 80.0 ,452 1.060 166.5 291.0 . I O U  1 .540  10.0 1.341 1.4 3.9 43.3 ,464 
4-55OS.O 4-5S80 .464 64.3 -1 .9  -3.3 1.102 112.1 ,381 ,149 251.4 555.6 ,459 1.036 80.6 ,191 -3.9 -15.2 183.0 -2.l 
14.58 11.01 5 . 0 1  5.54 6.95 6.00 13,al P./l/t 39.9 $20.5 C4 .0  ,519 4.809 29.1 S24.S 29.6 90.00 1.064 
14.19 20.61 5 . 2 1  3.32 6.72 5.60 12.41 e / i /e  45.6 94.2 26.1 .3sg 4.331 2 6 . 1  3~8.6 26.6 91.20 1.109 
MAR5 ARRIVAL DATE % 2445150 (29 JUN 1982) -- - ---- - - I__- 
4-4m30 4-9150 .LO9 131.6 16.1 . l  1.061 106.9 .Si9 1 . 1 T 1  277.6 550.6 ,601 1.553 65.1  .610 1.9 -12.0 242.1 -134 
4-6S14.1 4-1510 .426 66.L -2.5 -.8 1.214 110.9 ,362 .?TO 259.3 517.3 .491 1.06lA 101.6 .828 -3.1 -26.2 219.9 
L 4 . r l  11.94 6.36 L.83 6.25 5 .58  13.26 2/ l /e  62.6 41.3 20.7 .329 5.519 16.2 326.2 16.1 94.70 1 .505  
4-4m40 4-5150 .L73 144.4 14.1 . l  1.066 105.1 ,301 1.161 282.9 546.1 .E29 1.545 81.4  .619 1.0 -13.6 L53.9 ~ 1 3 8  
4-11160 4-1315.S ,249 200.3 -26.9 -2.5 .621 83.2 ,424 1.065 170.6 298.1 ,611A 1 . 5 1 1  72.8 1.349 1.4 4 . 3  49.5 ~ 4 0 9  
14.15 11.33 5.86 2.82 6.23 5 . 4 1  12.78 2/1/2 70.6 56.9 23.2 ,360 4.966 21.1 330.3 21.1 95.30 1 .426  
4-simo 4-mar4.s .LW ~ 9 0 . 3  -2o.s -c.4 .be3 02.9 .432 i.060 170.4 295.1   mi^ 1 . m  11.6 1.541 1 . 3  3.0 4 8 . 6  .42e 
4-6aro.m I-S~ZO ADO 11.2 - 4 . 1  -1.5 1.209 110.0 .3w. . r r i  299.2 525.9 ,504 1 . 0 3 8 ~  98.2 . B I B  -2.0 - 2 r . i  zig.3 .el* 
4-4m50 4-5150 .E51 151 .0  12.5 . l  1.072 104.1 .287 1.197 288.1 541.6 A S 4  1.541 69.4 .681 1.6 -14.9 C64.e . l a 7  
4-53T6.S 4-5580 -398 13.2 -5.5 -1.9 1.205 109.5 .331 .165 258.6 531.3 . $ O r  1.022A 94.4 -613 -2.9 -26.9 214.6 .I91 
11.16 10.81  5.49 t .90 6.31 5.36 12.45 2/1/2 60.8  10.2 25.2 .319 4.580 e3.6 331.6 23.6 95 .30  1.351 
4-siao 4-5310.8 ,246 eso.3 -59.1 -9.5 .sz9 03.4 ,420 1.068 110.1 300.5 ,620~ i . 5 1 6  13.4 i.s~i 1.4 4.5 5 0 . 0  .398 
. I  1.016 102.9 
-2.5 .629 63.4 
-2.4 1.201 109.6 
3.04 6.45 5.39 
.2 1.084 1 0 1 . 1  
-2.4 .623 62.6 
-3.1 1.191 l l % . O  
3.Cl 6.62 5 - 5 0  - MARS ARRl 
.3 1.060 101.1 
-2.3 .625 84.3 
-1.0 1.216 110.9 
2.66 6 . 2 1  5.43 
.3 1.065 105.4 
-2.4 .629 64.6 
-1.5 1.212 109.9 
1.11 6.16 5.29 
-216 1.208 293.3 531.1 
,420 1.06T 170 .1  300.2 
.337 . I60  257.1 539.9 
12.34 2/1/2 12.6 86.2 
.e61 1.219 298.1 532.7 
.433 1.059 l T 0 . 4  295.4 
-560 ,154 254.6 5 5 1 . 0  
12.11 2/1/e 4s.9 111.6 
[VAL DATE = 2445160 ( 9 J 
-322 1 . 1 7 5  211.1 1 5 5 . 0  
.429 1.049 172.3 294.6 
-363 . l e 4  260.2 5 1 5 . 8  
13.39 2/1/2 92.5 45.0 
.501 1.164 282.5 550.8 
.420 1.011 112.5 298.0 
.346 . I 1 5  260.2 522.0 













.626 1 . 5 4 0  
.6 l lA 1.498 
















1 . 8  
-3.4 
330.6 
83 . i  . e n  
11.1 1.344 














- 1 8 . 4  212.8 
4.5 49.9 
-L4.6 205.4 
2 5 . 9  94.60 
3.9 48.5 
-19.0 191.5 
28 .5  91.90 
- 1 5 . 7  278.1 
I__-- 
-10.0 231.3 
3.2 51 .6  
-26.6 222.4 













, 1 3 5  
,428 
.252 
1.614 . 1 29 
.408 
.e19 
1 .524  
. 3  1.0?0 104.0 ,264 1.193 261 .6  546.4 .E54 1.932 6 1 . 5  ,686 1.6 -14.L L60.4 . le9 
-L .4  .632 84.8 ,415 1.056 172.6 300.1 .619A 1.498 13.5 1.348 1.1 3.7 53.4 .395 
-1.9 1.206 109.3 ,335 ,166 2S9.9 529.2 ,511 1.0261 95.3 . E l 7  -2.6 -21.7 219.4 ,193 
c .15  6. ie  S.PO 11.40 r/r/e 6 o . r  6e.i  2r.e ,385 4.161 22.8 s3s.o ~ 2 . 6  OS.SO 1.440 
. 3  1.016 102.1 ,211 1.202 293.3 542.2 .E16 1.526 69.2 .691 1 . 1  - 1 5 . 0  289.9 .133 
-2.4 .632 64.9 .414 1.059 112.1 300.5 .62OA 1.491 13.6 1.348 1.1 3.6 53.5 ,393 
-2.4 1.204 109.2 .332 ,783 259.0 531.5 .510 1.016A 91.2 ,612 -2.6 -28 .1  L l l . 2  ,100 
2.02 6.23 s.io ie.31 z / i i z  60.4 82.6 25 .5  ,390 4.~33 z s . 2  335.0 c 5 . 1  04 .60  1.311 
4-4640 4-¶110 .216 
4-OLOO 4-5319.8 .236 
4-5379.5 4 -5520  ,401 
15.60 
4-4650 4-5110 ,249 
4-5200 4-5360.7 .23L 
4-5SSO.f  4-5530 .39e 
13.16 
_- M A R 5  ARRIVAL OAfL = 1445110 (19 JUL 196C) 
130.0 1 7 . 5  .I 1.060 1 0 7 . 4  ,326 1 . 2 1 4  ~ 1 6 . 0  559.3 
C 9 4 . 1  - 2 1 . 0  -2.2 .626 85.6 .427 1.036 114.3 293.6 
1 2 . 4  -2.6 -1.0 1.221 110.9 ,364 .?E6 261.0 514 .0  
11.50 e.52 2 . 9 1  8.36 5.26 13.50 2/1/2 102.1 42.9 
145.4 1 5 . 6  





76.3 - 5 . 1  
10.16 5.45 
156.0 11.6 




76.6 - 8 , C  
' ~93.9 -eo.* 
I s.63 4.10 
I 169.8 6.0 
I L94.0 -26.1 
I 61.2 -6.1 
1 10.96 4 . 5 0  
1169.6 6.0 
I t94.L - t 7 . 4  
I 71.1 -8.9 
' 10.04 4.50 
.I 1.064 105.6 ,302 i .181 261.6 55J.3 
-2.3 .e31 66.1 . 4 1 1  i . 0 4 5  114.6 291.2 
-1.1 1.211 109.6 ,348 .719 261.1 520.3 
2 .13  6 .11  5.13 12.04 2/1/2 90.5 si.1 
.I 1.069 104.0 ,283 1.190 261.4 551.3 
-2.3 .634 66.4 ,411  1.049 114.6 299.1 
-1.9 1.211 109.1 .333 . I12 260.9 521.3 
C.61 6.09 5.03 le.53 ell/+? 79.3 62.3 
. I  1.014 
-2.3 ,631 
- L A  i.zor 
P.68 6.09 
.I 1.060 
- t . 3  ,633 
-#!.e i.204 
L.14 6.15 
102.6 .268 1.198 293.1 54?.2 
66.5 ,409 1.051 114.9 300.6 
106.9 ,328 -166 260.2 535.3 
I01.3 ,256 1.201 296.6 543.2 
86.3 ,413 1.048 114.1 298.9 
109.4 -335 -162 256.5 544.8 
4.00 12.30 r i m  69.4 11.6 
1.06 ie.34 t / m  60.0 90.e 
-6 1.065 100.1 .e41 1.215 304.8 539.3 
-1.9 .569 83.1 ,500 ,992 113.0 212.6 
-4.1 1.190 116.0 .410 .147 244.9 565.1 
8.83 6.24 6.46 15.26 t / l / t  53.9 135.5 
.6 1.065 100.1 .E47 l . L l 5  304.6 939.3 
-3.6 1.191 l l C . 6  ,561 ,154 tSL .6  156.4 
t . 0 3  6.W 3.14 1a.34 t / l / L  13.9 124.9 
-c.i .ai8 6 s . t  ,444 1.021 i1s.o t o 6 . o  
,191 i . 5 ~ 8  8 1 . 1  ,685 1.9 -xo .o  tat.8 . i d 1  
.595A 1.462 1 1 . 5  1.341 .E t . 5  54.9 ,429 
.SO2 1 . 0 1 S A  103.3 .E37 -3.0 -26.0 C24.6 . C S S  
18.3 ,321 6.304 16.2 333.1 16.2 04.20 1.113 
,825 1.536 83.6 -669 1.6 -12.0 L44.4 -130  
,6094 1.461 12.1 1.343 .O 2.8 5 5 . 9  -401 
21.0 .363 5.469 19.3 388.1 19.3 95.00 1.629 
. s i 0  1.046~ 99.6 $ 8 2 1  -2.8 -21.9 z2i.s .zed 
.dl3 1.526 65 .6  .693 1 . 1  -13.6 C 5 5 . 6  .I25 
.616A 1.460 73.5 1.34s .9 2.9 56.6 ,592 
.513 I.DZ9A 96.2 .E20 -L .7  -28.3 223.5 .I96 
23.3 .390 4.061 2i.s 330.0 ~ 1 . 9  05.30 i.srr 
. e r r  1.519 61 .4  .e97 1 . 7  -14.6 t60.0 . i z s  
,622A 1.480 73.6 1.346 -9  3.0 86.8 ,381 
. 5 1 5  l . O l 1 A  92.3 ,815 -2.6 -27.3 L i b . #  ,179 
24.7 ,401 4.666 L4.3 3S9.1 24.L 95.00 1.472 
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8lOPOYtR TlYE 10 DAYS 1962 INBOUND 3WINGBY WlS3ION OURATION % 660 D A Y S  
W A R S  A R R I V A L  D A T E  = a u 5 i a o  
a9 JUL i s a e  - -  
RII 
R A 3  


















I 1  
1 3  





t . 6 7  
- 
-- 
V I  
v 3  


























APHEL P a 1  2 V 2 I 2 
APHEL P a l  4 V 4 I 4 
APHEL P S I  6 V 6 I 6 
--A - E _-l-NC - RAP 
1.525 03.9 .700 1 . 7  
1.465 7 3 . 5  1.343 .r  
i.033~ 91.0 . o w  -2.6 









LAUNCW ARRIVE 3PEEOC 
DEPART OUNGIY WEE03 
8 W C O I  RETURN OPEEOS 
m n m  
SWA THETl  THE12 PERIH 
LIMA WET3 T H E T I  PERIN 
SUA WET5 THE16 PERlW 
TYPE SUN-A_SUN R X P P A -  
1.167 266.6 5 5 5 . 9  .E50 
1.041 177.2 299.3 .617A 
. ? T O  261.6 525.5 .516 
e/1/2 09.5 19.0 22.3 
1.195 L92.6 S52.1 ,676 
1.043 177 .3  300.6 ,622A 
__ .- 
1,203 296.6 148.3 ,690 
,765 260.0 142.3 , 5 1 5  
1.042 177.2 299.1 . E ~ O A  
e i i i e  ro.0 92.0 24 .5  
4-4050 4-5130 .251 
4-5tlO 4-536t.11 .225 
4 - 5 3 6 t . 5  4-1530 ,390 
13.02 
4-4660 4-1160 .E25 
4-5tlO 4-5363.L .e23 















































2 5 . 5  
261.3 . l e 1  
60.0 .38S 
221.6 . S I 9  
91.10 1 .566  
1.514 6 1 . 7  .TO4 1.6 
1.465 r3.9 1.341 . r  
1.0161 95. -2. 5 
4 e . i  
1.5 
. r  
1.015 66.9 ,615 -2.6 
,400 4.709 t 5 . r  542.4 
4-4670 4-5160 .203 
4-6LlO 4-5362.7 .224 
4-5182.1 4-5550 .366 
12.16 
ero.7 .121 
59.6 , 388  
211.0 , 1 1 6  
94.10 1.484 
NARE ARRIVAL DATE : 2445190 ( 0 AUG 196W 
- MARS ARRIVAL DATE : 2445200 (18 AUG 1962) 
1.0 1.064 106.8 .321 1.160 278.3 566.1 .EO1 1.556 7 8 . 1  -71 
-2.0 ,641 91.6 ,410 1.022 162.3 295.2 .603A 1.4410 72.5 1.35 
3.29 6 . 7 0  4.73 13.19 2/1/2 117.9 44.3 16.0 e363 6.403 16. 
1.0 1.066 104.0 .e93 1.165 264.7 564.6 . 6 3 0 '  1.533 60.5  - 7 1  
-2.0 ,646 91.9 .401 1.026 162.6 298.5 .616A 1.4410 73.5 1 . 3 3  
-L 0 1 ti9 106 6 330 763 263 6 522 1 .524 1.041A 96.4  e03 
t . i O  i . 3 1  4.i)l  l i . 6 9  &1/2 106:S 53:s L0.5 ,400 5.614 16. 
- 1 . 5  1.224 $09.7 .34r .mi  265.8 515.5 . 5 1 7  1.065A ioi.9 .e3 
4-4640 4-5200 .e96 146.0 
4-6383.0 4 - 5 5 t O  , 407  01.9 
14.17 11.06 
4-4650 4-5200 .LE2 154.1 
4-5L30 4-5301.7 .el5 293.2 
4-5305.7 4-5530 .SEE 64.9 
10.19 10.29 
4 - 5 1 ~ 0  4-~303.0 .220 293.r 
16.6 
-26. I 






I 1.9 -10.6 232.9 ,156 
343.6 16.0 94.70 1.982 
I .E .E 69.4 .366 
-2.4 -29.1 L33.0 .LO6 
, .a .E 04.6 .*or 
I -2.o.-eo.4 233.0 .e41 
I 1.0 -1t.i ~ 4 1 . 9  . is7 
I 140.0 16.1 95.30 i . 0 4 0  
4-4060 4-B200 .e31 160.0 13.0 .9 1.072 103.0 .e71 1.192 291.1 561.5 .E69 1.514 02.5 .719 1.6 -13.6 251.4 . l e 4  
4-l230 4-5366.0 ,212 292.9 -26.6 -2.0 .E46 92.0 ,396 1.032 163.0 300.6 ,623A 1.4410 74.1 1.340 .I .I 65.6  ,376 
4-5soe.a 4-1540 . 1 7 8  06.9 - r .s  -2.4 i . e i 5  i 0 6 . t  .si9 . r re  203.3 529.5 . ~ Z O  1.024~ 94.6  ,eer -2.8 -m.i 230.2 .sat  w.sr  e , r i  s . 1 7  e.60 6 .07  4.54 12.54 2/i/t 99.6 05 .0  22.5 .res 5.ito 21.2 3 4 9 . 8  20.9 91.40 1.750 
11.4 1.0 1.077 101.4 .e53 1.196 t 9 7 . 5  558.1 .E94 1.501 04.1 ,722 1.4 -14.6 260.6 
4 . 7 7  2.53 5.94 4.53 12.16 2/1/2 90.4 62.6 23.6 .430 4.092 23.4 346.4 ES.0 94.90 
- t 6 * 6  -2.0 ,649 92.0 ,396 1.033 163.1 300.9 .624A 1.4420 74 .L  1.341 - 2  * 7  65 .9  






,390 60.3  






.e39 1.204 304.1 
.402 1.026 162.7 
,326 ,766 260.3 
12.31 L/l/L 61.9 
VAL DATE = E44521 
. S O 1  1.166 263.L 
.400 1.025 166.2 
,350 . ? d l  264.4 
l t . 7 9  L/l/L 1 1 7 . 4  
.2re $. is1 209.9 
,394 1.029 166.5 
.sin . r rs 2sr.r 
12.37 L/l/2 109.1 
554.9 
t e e .  1 
547.0 
104.1 











. 5 1 5  1.010 
23.2 a396 




19.6  .roe 
.E63 1.519 
.6t4A 1.43SO 
, 5 3 9  1.026A 







4-5361.1  4-5500 
1.0 1.061 99.9 
-2.0 .E45 91.6 
-3.2 1.206 106.9 
2.46 5.66 4 .02  
1.1 1.066 105.3 
-1.9 .651 94.1 
3.14 6.55 4.56 
M A R S  A R R I  -- 
-L.O 1.222 io6.r 
.?E4 1.3 -15.9 269.6 
1.336 .C - 6  65.3 
.E19 -2.5 -t3.9 209.1 
26.1 347 .9  t 5 . 6  93.00 
.7e4 1.6 -1C.l t 3 6 . 9  
1.336 - . O  - . I  6 7 . 6  
.E34 -2.3 - f?S . l  t S 6 . ¶  
17.6 346.2 1 7 . 4  95.40 
.I26 1.6 -13.4 247.3 
1.340 - . O  7 . 1  68 .3  
.dC8 -2.t -L9.3 LS3.6 
20.0 350.0 1 9 . 6  91.60 
. I t 9  1.4 -14.6 256.0 
-- 
1.340 - . O  - . I  68.4 
.e24 - 2 . 1  - a o . 3  ~21.4 
22.2 550.9 21.1 9 1 . ~ 0  
.e72 155 .c  
,213 290.0 




- 6 . 0  
5.85 
76 .6  
99 .0  
5.610 
1 3 . 5  
60.9 
94.2 
9 5 . 3  
5 . 2 5 8  
82.6 
74. 5 
91 .6  
4.912 
.236 101.0 
. L l O  290.3 
, s r 3  69.0 
i ~ . i r  9 . u  
13.2 
-LO. 7 






1.1 1.072 103.3 
-1.9 ,654 94.L 
-2.4 1.217 100.1 
2.61 6.22 4.49 
. t o 9  166.0 
.too t 9 0 . t  
,185 i r i . 9  





1.1 1.076 101.6 .e56 1.197 P96.5 
-1.9 .E15 94.2 .SO3 1.031 166.6 
2.60 6.01 4.46 12.19 2/1/2 100.6 




23.2 , 4 4 1  
$ 0 . 5  1.1 i.001 100.1 .240 1.202 303.3 $59.7 .si3 1 .491  64 .0  . r 3 t  1.2 -16.0 264.4 
-9.5 -3.1 i . e i i  106.4 .320 .769 261.6 54s.6 .s23 1.015 0 7 . 4  .02a -2.3 -25.3 2 1 4 . 9  
-26.6 -1.9 .6S3 94.1 .391 1.027 166.5 299.6 .62OA 1 . 4 3 S O  7 3 . 9  1.339 - a 0  - . I  66.1 












































.226 1.207 310.3 556.6 .932 1.432 
.419 1.010 181.0 290.6 ,566A 1.4330 
.359 .?E4 256.9 357.6 .469 1.036 
12.94 2/1/2 64.9 123.0 20 .7  ,324 
.si2 1.166 261.4 172.7 .El6 1 . 5 5 6  
.399 1.024 190.0 296.4 .615A 1.4340 
.329 .?E9 265.1 519.2 ,529 1.049A 
12.01 2/1/2 124.6 46.6 19.3 ,103 
.e63 1.191 266.3 970.0 .e54 1.528 
,393 1.030 190.4 301.1 1.4310 
.316 .re2 265.0 526.4 . I 3 5  1.029A 
12.41 2/1/2 119.6 39.8 Ll.1 e436 
,261 1.196 293.2 567.2 ,865 1.506 
.391 1.032 190.6 302.2 .626A 1.4350 
.310 ,776 t 6 4 . 5  334.4 . I36 1.0111 
12.17 W l / L  110.1 74.9 23.0 , 451  
.243 1.tOI 3OL.C 564.3 .SO9 1.49B 
.SO3 1.030 190.4 801.0 .EL31 1.4310 
.314 .77L t63.O 343.4 ,530 1.014 
'VAL DATE = e44weo i 7 eEp 1 9 6 ~ 1  - 
w . 1 ~  tisit 102.0 14.1 rs.8 .430 
6S.L 
60,3 
I . 5 7 L  
r1.2 
. I 3 4  
1.332 









- 2 . t  
310.3 
















































. L l l  
























- 6 . 1  
4 e 9 2  
1.3 
-1  .9 
-2.0 
3.49 


























74 .3  
96.1 
5.393 


































t . 3 5  
1.4 












259 .7  









t66 .6  
9 t . l  
9.07 





- . t  
-t.i 
m . 4  
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8TOPOVER TIME 8 30 DAY8 1982 INBOUND SWINGBY MI3OION OURATION * 000 D A Y S  
7 8EC 1982 
WARS ARRIVAL O A T E  L * ~ S P P O  
I 1 V 1 PSI 1 ECCEN 
I 3 V 3 PSI 3 ECCEN 
I 5 V 5 PSI 5 ECCEN 
1 . 3  1 . 0 6 1  9 8 . 8  .229 
-2.0 - 5 4 8  9 4 . 2  . 5 7 7  
- 6 . 7  1 .192  124.8 A l l  
2 . 4 3  5.6s 7.33  18.11 
- O V A  __  EVA - O V D  -EVR 
SUA THE11 THE12 PERIH APHEL PSI  2 V 2 I L OECLL RAL 8CEEOP 
SWA THE13 THET4 PERlH APHEL PSI  4 V 4 1 4 OECL4 R A 4  3CEED4 
SMA THE15 THE16 PERIH APHEL P S I  6 V 0 I 6 OECLO R A 6  OCEEOI 
- TYPE SUN A SUN R_PAPPA---A - E .-!NC R A P  OECLP ETA C E R I C  
1.206 309.4 561.7 .930 1.402 8 3 . 9  .741 1 . 0  -17 .4  267 .1  .LIE 
.902 183 .1  252 .6  .38lA 1.4220 5 6 . 3  1.283 - . 2  -.4 5 5 . 5  . I 1 5  
21112 95.5  141 .1  12.0 ,118 9 . 5 4 7  4 0 . 0  334 .0  4 7 . 0  78.2L 1 . 0 l L  
. 7 ~  237 .7  568.8 ,521 1.178 6 1 . 1  .e03 -6 .0  -12 .1  102.0 . m a  
LAUNCH ARRIVE SPEED1 R A I  OECLl 
DEPART 8WNGBI SPEED3 R A 3  OECL3 
3 W G B Y  RETURN SPEEDS R A 5  OECLS 
PROP AERO _DVL _ _  -. .- 
4 - 4 a 9 0  4 - 5 2 2 0  ,166 177 .7  t0 .1  
4-1250 4-5364.1  3 2 1  295.6 -25.3 
4 - 1 3 6 4 . 1  4-5570 ,713 6 3 . 6  - 9 . 3  
13.99 11.56 4.24 
4 - 4 8 9 0  4-5220 -1.66 177 .7  1 0 . 1  
4-5250 4-5386.7 e219 288 .0  - 2 8 . 5  
4-5506.7 4-5570 .406 88.0 - 1 0 . 1  
11.30 8.95  4.24 
1 . 3  1.085 9 8 . 8  .229 1 .208  309.4 581 .7  .930 1 .482  8 3 . 9  .741 1 . 0  - 1 7 . 4  L67.1 ,112  
-3.6 1.209 109.0  .340 .167 259.4 554.6 .IO7 1.028 0 2 . 7  ,822 - 2 . 5  -21 7 L O 5  8 - 2 0 1  
2.43 5 . 8 s  4 . 7 2  12.59 2 /1 /2  9S.S 117 .3  21.5 .365 5 . 3 5 3  26.5 3 5 1 . 0  25:8 91:40 1.507 0 
- 1 . 9  ,653  9 0 . 4  .*OB 1.017 189.4 294.9 ,602~ 1.4310 72,s 1.35s -.e - . I  69.3 -400 
MARS ARRIVAL DATE = 2445230 (17 SL? 1982) --- ----- - 
1.4  1 .072  104 .6  ,293 1 . 1 9 2  286.4 5 7 3 . 8  .E42 1.541 77.8 -742 1 . 7  - 1 3 . 8  242 .5  a160 
-1.8 .672 9 9 . 4  .394 1.034 191.0 301 .7  .626A 1.4420 7 4 . 5  1.342 -.4 - 1 . 6  7 2 . t  ,370  
-2.4 1.222 107.8  .315 ,785 261 .8  525 .0  .537 l.032A 9 0 . 7  .E34 -2.0 -20.4 2 4 0 . 0  e190 
3.34  6 .77  4 .70  12.44 2/1/2 125.1 57 .3  2 1 . 4  ,439 5 . 3 8 0  17 .2  353.8 16.5 90.40 1.9L4 
4-4860 4-5230 . e59  1 6 3 . 4  
4-5260 4-S391.2 ,219 281 .9  
4-5391.2 4 - 5 ¶ 4 0  .310 9 2 . 8  
1 3 . 1 0  10.34 
4-4870 4-S230 ,224 1 6 8 . 9  
4-S260 4-¶392.0  .217 281.5 
4-5392.0 4 - 5 5 5 0  ,362 9 4 . 3  
12.69 9 . 7 3  
1 3 . 3  
- 2 8 . 9  
- 1 . 6  
5 .64  
1 1 . 8  1 . 4  1.076 102.5 .268 1 .197  293 .6  571 .3  . B Y 6  1 .517  79 .8  ,744 1 . 4  -13.0 249.1 .140 
-28 .9  -1 .8  .674 99 .4  ,391 1 .037  195 .3  303.2 .63lA 1.4420 74.9  1 .343  - . 4  - 1 . 0  72.4 .362 
-8 .8  - 2 . 7  1 .218  107 .5  .308 ,779 265 .3  532.9 .539 1.018A 9 3 . 2  -029 - 1 . 9  -28.9 L34 .4  e l 6 0  
5.06 2.96  0 .37  4 . 6 7  12.17 2 /1 /2  i i 8 . 6  1 i . e  2 3 . 0  ,419 5.01s 19.2 ~ s . 0  i 0 . 4  0 0 . s ~  1.842 
4-4880 4-5230 .195 174.1 
4-5260 4 - 5 3 9 l . f  .218 281.7 




- 9 . 8  
4 . 6 3  
1 0 . 1  
-28.8 
- 1 0 . 3  
4.29 
1 .4  1.081 100.7  ,247 1.201 300.8 568 .7  ,904 1 .498  8 1 . 4  ,746 1.2 - 1 d . 3  255 .9  . l e d  
-1.8 .673 9 9 . 4  ,392 1 . 0 3 6  193 .2  302.0 .629A 1.4420 7 4 . 1  1 .342  - . 4  - 1 . 0  72 .5  .SO5 
-3 .1  1.215 107.6  .309 .774 264 .2  141 .7  , 535  1.013 8 g . 2  .e27 -1 .9 - 2 7 . 0  224.1 ,104 
2 . 7 0  6 . 1 1  4 .48  12.11 2 /1 /2  111.9 9 0 . 3  23.5 .451 4 . 9 0 1  2 1 . 2  3 5 5 . 4  20.4 95.40 1 . 7 8 2  
-1.8 .667 9 9 . 3  ,402 1.027 194.3  298 .0  .613A 1.4400 73.4 1 .539  - . 4  -1 .4  71.6 .590 
- 3 . 5  1.211 108.8 .327 - 7 7 0  261.3 552.2 .518 1.022 8 4 . 2  .a25 - 2 . 2  -23.0 ClO.9 ,287 
2 . 5 2  5 .94  4 . 8 1  12.40 2 / 1 / 2  10S.5 112.4  22.3 -395 5 . 1 7 8  2 4 . 2  054 .4  23.4 92.60  1.610 
1 . 4  i.081 9 9 . 1  .232 1.206 308.2 566.2  . 9 z o  i . 4 ~  8 2 . 0  .748 1.0 -17.7 e 6 z . 7  . s i 7  
_ _  - - MARS ARRIVAL DATE = 2445240 (27 SEP 19821 
4-4890 4-5230 .170 178 .9  
4-5260 4-5369.3  ~ 2 2 3  282.9  
4-5389.0 4-5170 .390 9 2 . 2  
11.02 9 . 1 0  
4-4800 4-S240 ,275 164 .9  
4-5270 4-5392.5 ,234 27b.8 
4-5391.1 4 -5540  .369 94 .5  
i4.m 10.99  
13.0 1 . 6  1 . 0 7 5  105 .5  .307 1 .193  284.0 1 7 7 . 3  ,827 1 .559  7 6 . 2  ,750 1 . 7  - 1 4 . 2  241 .9  . l e0  
-28 .7  -1 .7  ,685 102.4 .398 1.045 2 0 0 . 3  303.0 .629A 1 .4600 7 4 . 7  1.348 - .6  - 2 . 3  75 .4  .589 
- 7 . 7  -2 .4  1.224 107.8  .315 .787 268 .5  523.6 . I 4 0  1.035A D7.2 ,830 -1 .9 -29.3 242.0 .193 
5 . 9 2  3 .79  7 .19  5 . 0 7  12.48 2 /1 /2  131 .4  5 5 . 0  2 1 . 7  ,442  1.308 15.5 355 .2  14.e  97.10  1.008 
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.E54 103.9 .349 ,607 
1.366 106.1 .444 1.129 
.692 103.0 .335 1.240 
0.72 3.02 14.53 1/2/2 
-916 106.6 .346 .E67 
1.31% 105.0 .43r 1.144 
.erg 100.9 .335 i . e i o  
6.94 2.67 14.47 l / W 2  
196.1 255.5 
299.4 s29.1 
































a 4 0 0  













1.200 - 1 . 1  








. a 6  -0.1 
iz9.r 3 3 5 . 1  
1.102 .e  
- 4 . 4  50.e 
-20.1 L49.6 
24.5 05.3 
L4.0 0 4 . 9 L  
-6.6 38.0 
-29.5 253.6 
31.7 82. lL  
~ 4 . 3  9 3 . 1  
- 9 . t  31.1 
-11 .1  ~ 5 1 . 9  
2 3 . 1  102.1 










1 . 3 5 7  
.23r 
i . o m  
1.006 112.6 .SO6 1 .046  251.2 305.0 .640A 1.4110 1 5 . 4  1.342 -3 .4  -12.3 32.4 .302 
1.317 103.1 .430 1.162 314.9 521.1 ,662 1.662A 103.3 .E21 -4.4 -33.0 C62.L .e68 
9.28 2.83 14.65 1/2/2 39.4 5.3 29.0 a 4 5 9  3.969 105.t t.1 59.1 82.3L 1.111 
,661 96.1 .339 1.195 191.8 43r .o  .mi t.600o 101 .0  1.091 .e 2 2 . 1  110.6 .see 
- MARS ARRIVAL DATE 2: 2445800 ( 9 APR 1984) 
910 
1?394 















. n e  






81 .6  
89.5 
114.9 
6 . 1 ?  
89.L 
113.5 







i 1 0 . 4  

































L / L / l  
,868 
1.441 
e /1 /1  
1.061 
I .  563 
1/2/2 
r.eoa 





6.0 155.0 , 243.0 408.4 
31.6 25.0 
' 1 . 1  t 5 i . z  
io3.r 364.7 
2sr.4 4 1 0 . 1  
160.6 244.1 
1 61.9 16.3 
I 14.4 1 5 5 . 1  
31.5 21 .5  
290.2 538.4 






























I .  0900 
,255 
i . i o r  















1 0 4 . 7  
i.er3 









1 . 2 1 5  
93.r 








.o  1 9 . 8  
9 . 2  - 7 . 1  
2.6  -11.3 
1 3 . 7  -4.9 
-10.5 1 .4  - r t . o  20 .8






I 7 5 . 5  
5 5 . 6  
74. I L  
10.2 
275.4 
62 .4  
8 8 , l L  
er5.z 
- . 4  - . E  






.3r9 .u i  ~07.6 2io.c 
.453 1.094 295.6 5 3 5 . 1  
. s i 5  .769 191.2 257.5 
14.31 1/2/2 56.5 i 2 . r  
.355 1.334 225.8 419.3 
14.32 1 f W e  61.6 15.4 
.442 l.IO6 300.4 533.3 




. t 5 4  





I 502  
.139 





.46OA 1.0220 61.1) 1.183 -1.0 -2.5 33.2  . 4 3 1  
.599 1.1091. 93.5 .590 -1.8 -26.4 L42.O .el4 
L3.3 .295 4.559 160.5 317.4 18.3 O7.1L 1.050 
.496A 1.0420 69.4 1.204 -1.7 -4.5 36.8 -423  
L6.0 .336 4.446 153.9 313.1 23.9 64,LL 1 .159  * 
. o w  i.6090 101.5 i.ist -.o 2c.o 1 1 . 5  .so5 
.cur 1.594~ 95.3 .SOL) - c . i  - m . e  c4r .4  . t i 6  
. ~ 4 4  i.r420 io5.i i . w e  -.o 23.3 65.6 .so? 
-4.0 .E80 103.1 ,330 .814 Cl0.6 266.4 .536A 1.0690 11.1 1.234 -L.S -0 .0  38.4 . S 9 ?  
L.5 1.363 105.6 ,433 1.117 305.1 531.0 .634 1.601A 96.6 .EO6 -L.S  -t9.7 L5t.C .e23 . 1.9 .TO4 105.0 .342 1.256 214.1 427.9 .628 1.0680 1 0 S . T  1.113 -.O LS.3 93.9 ,811 
4.89 0.0s 3.34 14.44 I / L / ~  52.3 10.2 26.0 .ssq 4.440 w . 5  3 ~ 0 . 3  31.0 61.8~ i.su 
1.9 .avo 109.9 .s40 i .zz7 200.c 432.2 .oio a.mm i00.3 1.105 .o et.* 101.8 . E l .  
4.99 0.30 3.ao 14.54 i/c/g 40.3 1.0 c5.0 4 3 9  4,479 at9.c 8so.c 44.9 ro.sL i.5~0 
-3.0 i.010 iic.c .3rv 1.050 t52.5 309.0 .WCA i.4460 r0.e 1 . ~ 4 3  -3.3 -it.? 3C.i . s a  
3.6 1.313 102.2 .4is  1 . i ~  317.3 5 ~ 5 . 1  .#TO 1 . 0 2 1 ~  m.9 .a24 -4.1 -34.3 cot.0 .c4: 
8.9 .or7 i00.7 ,341 i .zoa ~02.3 439.1 .rsc i.e.ioo 107.1 1.007 -.o CL.O 1io.o .SZS 
s a 5  0.04 2.01 i4.w VL/L 44.4 9.1 La.? .ILO 4.031 103.7 4.4 59.5 oc.0~ i . w 9  
C.0 1.361 104.2 A24 1.130 310.3 526.5 .650 1.609A 9O.r .614 - .O -81 .5  L56.0 -230 
UAR8 ARRIVAL DATE X 2441010 (la APR 19841 
0.8 .910 87.0 . lo9 .E60 lSV.0 318.1 . T Z U  1.019 09.9 1.L73 -10.0 -71.3 L3.1 . I S 3  
-4.7 1.3L18 8S.L .SO1 1.173 3.1 101.4 .IC10 1.8LIA 1OO.S .a47 3.4 -14.9 L73.S .e44 
1.0 .a49 117.0 ,4@C 1.701 LI1.1 40L.1 .@;S L.4800 108.0 1.1SL .E tS.4 40.1 .OLE 
8.38 0.78 7.11 14.71 W l / l  30.4 L9.1 4L.O 1.109 L.748 S4.4 10.1 -8.C 7S.LL 1.0CS 
113 
STOPOVER 




TIME 8 30 D A Y 0  1904 OUTBOUND SWINGBY HI3S IC .N  OURATION E 520  0119 
MAR0 ARRIVAL DATE 5 2445810 
i o  APR i o e i  
8UNGOY-UPECOl R A l  'OECLI'--i I 
ARRIVE OPEEOS R A 3  OECL3 1 3 
RETURN OPEEOI R A 5  OPCL5 1 5 
.- -- PROP -AERO-OVL -OVA- 
V 2 I 2 OECLP R A e  SPCECe 
V 4 I 4 OECL4 R A 4  OCEE04 
V 0 I 6 OECLO R A O  1PEEC6 
INC RAP OECLP E T A  CERIC 
V I - - P S I  1 ECCEN SHA THE11 THE12 P E R l H  
V 3 PS1 3 LCCEN SUA THE13 THE14 PERIH 
V 5 P S I  5 ECCEN SUA W E T S  THE16 PERIH 
-EVA - - O V O  -EV 
,907 89.2 .1 
.114 112.4 .388 1.424 236.1 415.0  -811 




- A  
1 .a13 







P O I  2 
P S I  4 






4 - 5 4 6 0  
4 - S O W .  3 
4-5040 
4 -5632 .1  .135 1 0 5 . 5  54 .3  0 .6  
4-5010 .2S2 7 . 4  - 2 2 . 3  -3.6 
4-0000 .286 161.0 11.9 1.4 
15.62 10.29 3-89 5.33 
4-5490 
4-563O.L 
4-5040 4-6010 .260 16 9.5 1.0 
4 . 6  4 . 0  
103.8 -6 .2  - 4 . 1  
10.43 5.14 4.36 
4 -5500  




4-0020 -242  
14 .10  
















159.8 -6.3 - 3 . 1  
9 .1  5 . 5  1.9 
I 111.4 11.9 3 . 0  
I 9.62 4.94 4.31 
.189 94.0 .316 . I 4 3  181.1 250.8 ,463A 
1.313 108.8 .449 1.081 295.4 140.0 ,199 
. 1 5 4  110.1 ,313 1.365 230.8 419 .2  .856 
1.10 4.68 14.59 1 /2 /2  10.1 10.0 24.9  
1.138 -1.2 18.9 18.0 .s19 







































218 .9  













. S 4 1 A  
.631 
.82S 
25 .5  
69.0 
91.9 
165 .5  
4.529 
7 1 . 1  
9 3 . 4  
106.0 














- L . 4  
-.4 
ate .  P 
-4 .3  
-21 .9  
2 1 . 5  
2 3 . 4  
-0.9 
-29.6 
2 2 . 2  
31 .5  








4-5519.1 ,224 152.2 - 3 . 1  -3.9 
4-5810 .415 14.0 6 .4  2.1 
4-6040 .190 182.4 8.1 2.4 
15.16 9.22 5 . 0 5  4.34 
4-5503.7 . 2 5 S  14S.2  - . I  -3.9 
4-5010 .306 11.1  1.1 2.3 
4 - 6 0 S O  .118 189.1 5 . 1  2.2 
4-15OO.S ,305 140.1 3.6 - 5 . 9  
4-5810 ,356 21.5  9 . 7  2.6 
4-6060 . l o3  197.3 1.9 C.1 
14.42 9.90 6.48 4.52 
13.10 o.eo 5 .54  4 . 4 1  
4-5595.1  . S I 5  137 .4  6.1 - 3 . 1  1.012 111.7 .?I72 1.054 253.6 312.6 ,662A 1.4460 1 7 . 7  1 .345  - 3 . 9  - 1 3 . t  31.7 -322 
4-5010 .322 25.0 1 4 . t  3.4 1.369 101.4 .404 1.133 319.4 530.0 .e16 1.590A 96.8 -823 -3.8 -34 .5  L60.4 ~ 2 2 0  
4-6010 ,152 200.9 -1.9 t . 0  .689 102.1 .345 1.208 201.0 436.1  ,192  1.6250 101.2 1.099 - a t  21.3 111.0 . S 2 5  
18.00 11.00 7.81) 4.13 6.12 3.19 14.12  1/2/2 50.2  5 .0  28.1 .580 4.122 102.3 0 . 5  60.0  0 3 . 5 L  1.612 - MARS ARRIVAL DATE : 24458eO (28 APR 1984) . 
.921 101.9 .331 .BOO 230.4 288.1 .602A 1.1990 14.1  1.202 -2.8 -9.8 31.5 , 358  
1.364 103.1 .414 1.119 311.6 S53.0 .65S 1.183A 94.9  .614 -2.9 -31.8 t 5 4 . 0  . e l l  
.?OS 104.9 .341 1.239 212.9 431.8 .BO9 1.6680 106.6 1.108 - . 3  22.0 102.5 .OPl 
1.91 3.42 14.64 1 /2 /2  5 4 . 9  8.1 2 5 . 1  .415 4 . 5 9 5  129.0 3 3 0 . t  4 4 , ?  18.9L 1.701 
4 -1550  
4-S800. 1 
4-5040 
4-5470 4-5628.0 , 1 4 5  189.7 5 4 . 0  7.2 ,910 81.8  ,169 .e68 169.0 356.2 . I L I A  1.015 8 9 . 5  1 .273  -10.4 -12.3 2 3 . 5  .e41 
4-5020.0 4-5820 ,241 10.0 - 3 5 . 3  -5.8 1.381 89.0 .311 1.113 3.7 167.3 ,7210 1.385A 9 7 . 4  .643 4 . 5  -10 .9  C 1 1 . 1  ~ 2 2 2  
11.00 12.22 3.90 4.18 8 .11  8.23  15.29 2/1/1 4 6 . 1  2 9 . 4  37.6 1.033 3.104 95.2  1.1  -1.9 1 6 . 4 L  L.173 
4-1850 4-3990 .554 i 6 0 . 5  1 1 . 1  1.4 .e80 119.1 . s i t  i . 8 5 9  258.9 4 0 2 . i  .si0 e.eoeo i03.9 i . 2 1 3  -6  20.2 49.3 .354  
4-5480 
4-8032.3 







4-$OSi? ,3  
4-5820 
4-6000 







5 . 6  -25 .4  
163.6 10.1 
11.29 3.09 
181..8 50 .5  
1 . 1  -19.4 
166.1 7 . 1  










- 3 . 3  
- 1  
4.10 






, 851  111 .6  
8.10 1.40 
.SO5 90.1 
1.381 8 5 . 4  




,198  114.5 
0.11 5 .95  
.169 .e61 
. 3 1 7  1.152 
, .412 1,696 
I 1 5 . 1 1  2/1/1 
.110 .a68 
.380 1.140 
,441 1 . 5 1 4  
b 15.06 2/1/1 
.113 -869 
,385 1.144 
~ .415 1.480 









,721 1.013 90.1 
.7180 1.506A 91.1 
.E95 2.4970 1 0 4 . 1  
48 .1  1.115 2.534 
. reo l.Ol10 9 0 . 1  
,1120 1 . 5 8 5 A  91.5 
.E80 2.2680 104.9 
52 .8  1.043 C.2BO 
,119 1.0200 91 .4  
. T O 3 0  1 . 5 8 4 A  91.5  
.866 C.0940 105.3 












94 .5  
-9.9 -11 .2  
2.8 - 1 5 . 9  
. I  22.2 
3 . 3  - 5 . 3  
-10.3 - 1 1 . 5  
1.0 -10.6 
1.2 24 .0  
.I - 0 . 0  
-11.1 -11 .9  
1.2 -20 .5  
2.0 3 1 . 4  
3 5 8 . t  -11.2 
20.3 .e32 




6 3 . 2 L  1 .105  
11.3 .e50 
271.1 .e19 
68.4 .342  
5 9 . 5 L  .e72 
e1e.o . e i o  
6 0 . 5 ~  1.108 
191.6 369.1 
23.8 161.1 
241.8  414.9 
4 5 . 3  20.0 
4-0110 4 - 5 5 1 3 . )  . e l9  180.0 -6.2 -3 .1  .?E7 94.8 ,319 ,141  181 .8  250.2 -4601 1.0220 61.1  1,183 -1.0 -2.8 33.1 - 4 5 1  
4 - S 5 7 1 . S  4-5020 ,452  9 .9  4.9 1 . 1  1.351 109.0 ,449  1.081 294.4 144 .4  , S 9 5  1.566 06.5 ,590 -1.6 -24.6 232.6 a190 
1-5010 4-6010 ,203 104 .0  t 1 . l  1.1 , 1 7 5  i I 2 . 1  .394 1 .405  239.0 419.1 ~ 8 0 1  1.9590 1 0 5 . 1  1.147 - 5 . 9  4.0 10 .5  , 0 5 1  
14 .95  i 0 . m  4 . 9 1  4.18 1 . 5 1  3.81 15 .24  i / e / e  r9 .9  23.0 1 4 . 4  ,294 4 . 1 2 9  ree. i  m , r  1 0 . 1  o 1 . a  i.090 
4-5¶20  4-5SlO.L .223 152.1 - 5 . 1  -3.9 ,821 98.9 ,340 , 113  191.1 2119.0 .¶04A 1.0420 69 .9  1.207 - 1 . 1  - 4 . 5  31 .1  - 4 1 4  
4 - 8 5 7 9 . C  4 - 5 O L O  . * I 4  14 .4  5.8 1.9 1,355 101.0 .433 1.09i 300.4 542.0 .619 1.563 0 8 . 5  ,003  -1.9 - t 1 . 1  L S 9 . 4  ,194 
4-8850 4-0040 .22S 183.8 9.0 3.2 ,111 110.9 .318 1 . 3 4 5  229.0 423.3 .EST 1.8530 106.1 1.135 -1.1 10.0 00.0 .332 
13.90 9.01 5.04 4 . 1 1  1 . 5 1  4 . 0 1  14.85 l / Z / t  13 .4  13.9 25.0 ,351  4.028 155 .3  3LL.O t L . 5  0 4 . 1 L  1 . C 1 3  
4-0530 4 -5$04 .1  , 2 5 1  144 .0  .O -3.9 .BO6 103.4 .328 a821 211.6 t 1 1 . S  , 5 5 2 A  1.0900 1 2 . 0  1.2S9 -2 .2  - 7 . 0  36.0 . S I 1  
4 -5304 .1  4-5020 ~ 3 0 1  10 .3  1.0 2 . 0  1.358 105.2 -420  1.100 306.0 139.0 ,038 1-862A 90.L ,010 - 2 . L  -29.L 245.4 - 1 9 4  
4-5050 4-0090 ,200 169.1 1.0 2.0 . I 3 5  109.0 6365 1.295 223.0 421 .4  ,022 1.1080 106.5 1.123 v . 0  t O . 0  9 4 . 2  . S S O  
13.09 9 . I 1  5 . 5 0  4 . 1 1  1.51 4 . 2 7  14.81 1/2/2 6I .O 10.9 L4 .0  ,414 4 . 6 5 5  1 4 5 . 0  3C1.0 30 .0  0 0 , I L  1 . 5 1 4  
4 - 5 5 4 0  4 - $ 5 0 9 . 6  
4-8508.m 4 - 8 O L O  
4 -5800  4-0000 
1-5310 4-53OO.S 
4 - 5 5 9 0 . 9  4-5020 
4 -5080  4-0010 
139.7 3 . 1  
22.0 0 . 0  
' 190.0 2.6 
' 10.25 6.41 
-3.9 ,929 i o ? . ?  , 821  ,903 e3 i .o  e8o.o .6oe~ 1.1080 74.5 1 . m  - t . o  -0.8 8 7 . 0  ,840  
L.3 1.30L 103.3 ,408 1.110 31L.L 8 3 1 . 5  . O S 0  1.S63A 01.7 . e l ?  - 2 . 1  -31.3 t 5 1 . 3  , 190  
t . 3  .?IO 100.0 .356 1 .254  t l 1 . 0  431 .1  , 001  1 .1010  100.0 1.113 - . O  L1.O 1OC.S ,320 
4.10 1 . 1 0  3 .04  14.80 l / t / t  O C . 1  8 . 5  t 4 . 3  , 4 9 1  4 . 1 5 3  129.4 3 3 5 . 1  44..5 1 8 . 7 L  1 . 0 0 5  
1 138 .1  9 .0  
I 26 .5  (9.0 
1 lL.01 0 . 3 3  
I e i 4 . s  - 4 . 0  
- 2 . 1  1.101 113.9 , 4 5 5  1.308 213.0  3 4 1 . 5  . l l S A  1.9010 84.L 1.414 - 3 . 3  -10.6 1 1 . 0  . 216  
1.0 1 .313  91 .0  .381 1.140 3 3 4 . 5  530.9 ' , 1 0 5  1 . 5 1 4 A  9 5 . 1  ,035 -0 .0  -43.3 L04.0 . I 2 0  
4 .13  ) . i t  3.29 14.09 I/#!/&? 1 t . 9  4.1  4 1 . 0  .?EO L.460 1 7 . 7  320.3 - 1 0 . 0  00 .30  1 . 1 4 5  
?.I .081 102.4 . a 4 9  1.189 0 0 5 . 1  459 .0  , 1 1 4  1.6050 101 .9  1.093 - . 4  19 .3  119.0 e 3 3 4  
I __ - . 
-lO.L -11 
3 .5  -12 .s 2c 
1.4 -4  






, t . 4  Le 
I -1.1 -I 
-1.1 -e: 
1 14.2 00 





1 o o r . 8  -io 
. 23?  
.LOO 
. 3 1 0  
1.8 I 4  
-210 . I90 
0 369 
1.394 








YAR3 ARRIVAL DATE L445830 -. - -__ - 
,169 .E61 116.0 34 
,309 1.137 10.8 I 1  
. 5 t t  1.060 t 5 0 . 4  4C 
15.80 t / l / l  53.0 1 
0 . 3  .I ,055 ll8.L 
3 . ~ 5  4.c~ i . o i  7.01 t 
- - 
4-9400  4-5OSZ.L 
4-06fC.C 4-5030 
4-3000 4 







I -1.1 - 
I -1.0 -I 
I -3.0 1 
I m . 0  1 
114 
OTOPOVLR TlWE x 30 O I V O  1984 OUTROUNO SUINGBI HXSOI@N OURATlON = 5t0 O A V S  
WARO ARRIVAL DATE S L4458750 
9 U A I  1984 
LAUNCH OUNGBY OPtEQl R A I  DECLI 
6UNCBY ARRIVE 8PEED3 RA3 DECL3 
DEPART RETURN OPEEO5 R A 5  OECL5 
1 1  v 1  
I 3  v 3  











2 . 6  1.365 
2 .4  . 1 1 7  
3.98 7.37 
-.--- 
PSI 1 ECCEN 
PSI 3 ECCEN 











SUA THE11 THETL 
3HA THE73 THETI 
SHA W E T 5  THE76 
TYf'E'SUN .A--OUN R- 
.e20 e l l . ¶  271.1 
1.095 305.3 144.2 
1.324 220.8 427.1 
.905 231.3 290.5 
1.104 312.2 541.9 
1.275 222.7 4 3 1 . t  
1 /2/2 71.5 9 . 1  
I


















APHEL PSI 2 
APHEL PSI 4 
APHEL PSI 6 
1.0900 71.9 
1.553 07 .0  
1.0300 107.0 






1 .5501  90.6 
1.6790 1 0 7 . 7  
-676  4.472 
-_ -A  - E... 
V 2  
v 4  














I r OECLL mr SPELDZ 
I 4 OECL4 R A 1  OPEEO4 
I 6 OECLO RAE OPEEOI 
RAP -0ECLP ETA . PERIC ._ PROP AERO DYL -. . .- 
4 - 5 5 3 0  4 - 5 ¶ 0 4 . 1  .e52 144.9 - . O  
4-5504.1 4-5050 .382 10.6 0 . t  
4-5000 4-6050 ,220 190.0 6 .0  
14.758 10.43 5 . 5 1  
-t.t  -6 .0  56.6 ,509 
-0.1 - 2 8 . 3  t 4 0 . 4  ,180 
-1.8 10.3 94 .3  e344 
3 t 7 . 0  L9.0 01.0L 1.500 




4-859 7 . 0  
4-5600 
4 -5560  
4-5010.9 
4-5860 
4-5¶09.0 ,301 139.5 3.0 
4-5830 .345 22.5 7.8 
4-6060 .20¶ 195.7 3.2 
14;09 10.77 6.39 
4-5597.8 ,561 136.0 7.2 
4-5030 ,290 26.4 11.6 
4-0070 .LE6 202.8 - . 2  
11.59 11.61 7.67 
4-5010.9 .425 130.4 10.1 
4-5850 .e59 27.2 30.3 
4-6080 , 1 7 1  211.5 -3.6 
10.97 12.61 9.00 
-3 .1  -13.9 31.0 .LOO 
-3.2 -34.1 L54.5 . l e8  
- .e 39.5 1 l l . t  .359 
9 .8  01.3 65.5L 1.318 
111.1 .363 1.050 251.0 317.4 
100.4 ,500 1.116 322.0 539.0 
3.94 14.90 1/2/2 04.0 6 . 7  
i06 .e  .sei 1.234 216.6 435.3 
-2.4 1.093 113.3 .440 1 2 0 2  272.6 346.2 .710A 1.8470 05.8 1.409 -3.2 -1T.5  1 5 . 1  .E59 
5 .5  3.372 95.7 .372 1:132 330.9 535.2 ,711  1 ,5551  92.8 .638 - 8 . 5  -44.4 eOP.7 .LO4 
4.36 7.75 l . 6 1  14.99 1/2/2 59.2 4.6 4 9 . g  ,899 L.403 76.0 316.3 -75.3 08.80 ¶ s t 0 1  
2.2 . io !  104.0 .355 1.200 210.5 439.3 .774 i .6200 100.1 i .096  -.I 10.5 119.7 ,339 
.-I. _- --- - MARS ARRIVAL DATE = 2445840 (19 nAY 1964) 
7.0 ,905 00.7 .170 .668 163 .6  364.7 .720 1.0150 90.7 1.27f -10.4 -71.7 16.3 .04L 
-4.3 1.374 01.3 ,367 1.125 17.4 170.0 .712D.1.536A 91 .1  a642 2 .7  -14.3 L 6 5 . 2  a i 0 4  
a 4  -892 120.4 .532 1.053 257.7 410 .2  ,067 2.0390 107.0 1.210 1 . 4  01.4 02.0 ~ 4 0 1  
3.69 7.29 8.90 16.29 2 /1 /1  61.3 23 .0  4 7 . 5  1.024 2.402 96 .1  358.3 -8.5 00.4L 1.118 
7 . 1  ,905 92.4 .173 .e69 191.6 369.7 -719  1.0200 91.4 1.270 -10.0 -71.6 11.5 , 251  
-3 .3  1,374 83.5 -373 1.120 24.3 170.3 . I O 3 0  1.537A 9 1 . 0  ,640 1.6 -10.2 C64.2 ,103 
- e 4  .E19 118.7 a409 1.669 251.9 414.4 ,853 2.4060 107.2 1.194 2 . 2  98.7 89.8 ,390 
3.80 7.20 1.94 16.05 11111 62 .0  20.3 54.5 ,925 2.185 95.1 357.0 -9 .5  17.6L 1.000 
4-5490 4-5636.L .142 102.3 5 8 . 0  
4-30756.t 4-5040 .e42 .4 -25 .1  
4-5070 4-6010 .379 171.1 4 . 9  
16.75 12.06 3 . 9 6  
4-564O.C * - S O 4 0  .0S5 357.7 -17.7 
4-5670 4-6020 .a44 1775.7 1.8 
4 -5500  4-se4o.c . i s 4  177.9 10.0 
4 -5510  4-5570.6 
4-5570.6 4-5040 
4-1670 4-0030 
15 .91  12.04 4;lO 
- 5 . 8  
3 . 7  
-6 .5 










8 . 8  
5.0 
6 . 4 1  
.e40 161.9 
.493 8 .6  
.315 1 7 4 . 7  
16.96 12.46 
-3.0 .764 94 .8  ,414 .722 106.9 244.6 ,4231  1.0220 61.5 1,160 -1.1 -2.4 S1.C ,493 
1.4 1.340 111.2 ,469 1.071 260.4 553.3 ,569 1 .173  70.0 .607 -1.4 -20.4 L20.5 a t 1 0  
-3.4 .e20 117.0 $454 1,530 245.9 416.6 .e39 2.2560 107.4 1.174 5.2 36 .1  7 6 . t  ~ 3 6 9  
4 . 5 0  7.90 T . 1 5  16.03 1/2/1 101.9 21.7 t 3 . 4  .e47 4.935 105.0 313.8 14.0 90.90 .9?3 
-3.9 ,811 99.2 .365 .763 196.7 255.1 .404A 1.0410 68.7 1.200 - 1 . 7  -4 .4  36.2 *a30 
1.1 1.311 108,3 , 441  1.001 296.5 550.8 -604 1.559 61.7 -614 - 1 . 7  -L3*9  128.0 ,194 
15.2 -001 115.1 ,428 1.439 239.9 422.8 ,026 L.0120 107.6 1.156 -13.1 - 1 t . l  83.5 ,444 
4.13 7.52 0.03 17.24 1 / 2 / 2  94.e 36.3 23 .7  ,317 4.800 158.2 320.5 19.9 86.LL 1.229 
4-55LO 4 - 5 5 7 7 . 5  







. 3 4 7  22.9 
,033 196.2 
15.26 11.45 
-4.0 ,063 103.6 .334 ,817 211.0 269.6 1.0900 71 .5  1.236 aL.3 -6.8 50.6 ,390 
1.6 1.351 105.9 ,421 1.090 305.7 140.4 .631 1.550 6 3 . 8  .620 - 2 . 0  -06.0 t 5 4 . 8  ,185 
4 .6  ,776 113.2 .404 1.363 233.8 426.8 ,015 1.913D 101.7 1.140 -3.0 I * . ¶  94 .3  ,364 
3.92 7.32 1 . 7 1  11.50 1/2/2 07.6 14 .0  23.2 .395 4.900 148.3 021.8 28.5 01.9L 1 . 5 7 1  
-3.9 .929 107.7 3 2 7  ,904 231.0 209.9 ,609A 1.1990 74 .6  1.284 -2.6 -9.9 37.6 * 0 4 7  
1 .7  1.350 103.5 .404 1.099 311.2 540.4 .651 1.544 85.7 .620 -t.3 -99.5 L41.5 ,100 
3.3  . 754  i i 1 . i  .see i.305 227.7 430.0 .799 i.r.060 i 0 7 . 0  i . 1 ~ 6  - 1 . 7  17.0 102 .0  , 3 5 5  
3.8i 7.21 5.04 15.31 i / 2 / 2  0 1 . 2  10.1 2 2 . 1  A90 1 .222  13i.s 333.1 43.c 7 0 . 3 ~  2 . ~ 0 4  
4-5150 








4-5596.L .SO3 138.7 7.3 -3.4 1.014 311.0 ,361 1.019 255.2 310.2 .677A 1.4410 79.3 1.347 -3.1 -14.0 30.9 *PO4 
4-5640 -294 26.9 9.9 2.2 1.303 100.3 ,305 1.111 322.1 543.5 -603  1.539 6 7 . 8  e634 -2 .9  -33.3 t 4 9 . 9  a176 
4-6070 .e09 202.2 .3 2.7 ,734 109.0 .373 1.254 221.5 434.0 .706 1.7220 108.2 1.113 -1 .E  10.3 111.3 ~ 3 5 0  
11.08 12.12 7.64 3.76 7.16 4.49 11.20 l / E / 2  73.6 7.5 r 4 . 2  ,694 4.777 99 .2  l o a 6  6L.3 06.7L L.6L3 










2 0 9 . 8  -3.0 





1.403 - 3 . 1  -18.L 12.4 .E475 
.643 -6.4 -45.4 C59.7 .%DL 
1.100 - l , . O  17 .6  119.6 . 14?  
76.3 313.2 -74.0 100.60 1.304 
1.392 -3.6 -10.0 4 .5  .L75 
.636 1.0 -20.4 L62.9 ,184 
i.oes - . e  18.5 120 .2  . w o  
1 4 3 . 7  w o . 7  r0.1 4 5 . 7 1  ~ . O L O  
-2 .1  1.005 112.7 ,425 1.253 271.9 351.0 .?2lA 1.7860 07.3 
5.L 1 .371 94 .3  .365 1.126 343.6 539.5 .716 1.537A 90.3 
2.4 .710 100.7 -564 1.214 215.3 430.9 . I 7 2  1.6560 108.5 
4.09 7.40 4 .04  15.14 1 /2 /2  66.0 5.3 5 0 . 7  1.020 2 . 3 3 8  
-.I 1.065 112.6 .407 1.105 266.0 383.8 -702  1.6070 96.0 
-2.7 1.373 01.7 .379 1.115 30.5 170.7 .6920 1.537A 90.0 
2.2 .699 104.3 .359 1.101 209.2 442.9 ,757 1.6040 100.0 
3.91 7.30 3.71 11.13 1/1/2 63.0 3.4 9.5 .795 12.100 
WARO ARRIVAL DATE 2445010 (29  WAY 1984) -
4-5¶00 4-5040 .L  ,154 177.0 57.9 
4 - 5 0 4 O . t  4-5050 .e54 350.L -20 .1  
4-5080 4-00LO .391 170.3 1.0 
10.90 13.32 4.09 
1 . 5  ,905 92.4 
-3.7 1.37L 63.8 
-.3 .e97 120.9 











038 .0  
90 .1  
230.3 
309 . t  
23L.7 
91.4 




870 * 7 























. ? l o  1.0200 91.4 
,7040 1.525 08.2 
.E48 L.0330 108.3 
52.0 ,930 2.200 
1.276 -10.9 - 7 1 . 5  
l.Ll7 L . l  L8 .1  
I 95.0 357.0 -0.1 
,645 2.0 -16.r  
t1.e 










o a . i L  
5 1 . 0 .  
t 4 4 . r  
111.4 
07.8L 
9 .0  
L50.O 








4-5550 4 - 5 5 9 1 . 0  
4 -#590 ,0  4-9010 

















a t 3 1  



















4 . 3  
13.3 
¶.eo 
3 . 5  
5 . 1  
4 .  7 
0.40 
7 . t  
0.1  




- t . 6  
0.31 
- 4 . 1  .e55 i 0 3 . 0  ,346 ,008 
1.4 1.354 106.0 ,429 1.007 
1.9  .601 115.4 ,431  1 .417  
4 . 0 7  7 . 4 7  6 .90  1 0 . t 2  l / L / L  
. O O l A  1.1900 74.0 
,049 1 . 9 4 3  O L . 7  
a 7 9 4  1.6870 108.7 
LQ.0 ,471 5 . 8 8 5  
1 1.20L -reo - 9 . 7  
.633 -L.l -C7.9  
1.136 -L ,7  15.0 
13L.1 33l.t 4 L . I  
1 . 3 4 1  -3.1 -13.9 
I .e40 -2 .6  -31.0 
I 1.1tO -1.6 16.0 
I 90.7  11.0 63.5 
I 1.397 -3.0 -10.0 
I .050 -6.3 -1a.3 
! 78,¶ 310.0 -15.0 
I i.106 -1 .1  i 6 . e  
-3.9 .927 107.9 
1.5 1.357 104.1 
4 .3  ,776 113.3 
1.03 7 . ~ 3  5.01 
-3 .4  1.014 111.1 .309 1.050 
1.0 1.302 100.0 ,385 1.107 
3.2 ,753 111.1 .SO0 1.2Bl 
3.67 1.01 5.17 15.50 1 / L / L  
-1.0 l.OT6 l % L . l  
5.1 1.370 93.C 
L.7 .?35 100.1 
8.11 7-30 4.M 
! ,409 1 . t 2 3  
I ,319 1.1tS 
I ,077 1.233 
I L¶ .31  l / t / C  
.?tLA 1.7L30 OO.# 
. ? l e  1.920 00.C 
,709 1.6980 106.1 
5 t . o  1.129 e.eoi __ . --. .- . . . MAR0 ARRIVAL OAT€ a L445880 I I Jut4 1984) 
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4 - 5 8 1 0  
4-5520 
4 - 5 5  16.2 
4-5810 
4 - 5 5 3 0  
4 - 5 5 8 0 . 4  
4-5810 







4- 1627 .  
4-6030 
4-5632.1 
4 - 5 7 8 0  
4-8040 
4 - 5 7 8 0  
OPEEOI RA1 OECLl 1 1 
SPEED5 R A 3  OECLS I 3 
SPEED5 R A I  OECL$ ' 1 5 
PROP AERO OVL O V A  
9 .150  190.8 54.9 7 . s  
e248 22.7 -18 .9  - 3 . 3  
. 1 5 1  175 .1  7 . 7  1 . 1  
15.41 7.23 4 . 0 5  8.19 
4 - 5 8 1 6 . 2  
4-5780 
4-6080 
4-5  580 .4 
4 - 5 7 8 0  
4-6090 
4 - 5 1 8 5 . 0  
4-5780 
4-6100 



















184 .2  













_ _  
5 6 . 5  
-16 .3  
s . 4  
4 . 01  
- 3 . 7  
7 . 4  
-10.4 
5 . 3 3  
-.e 
8 . 9  
-13.7 
5 .86 
2 .7  
11 .2  
- 1 6 . 2  
6 .89  _ _  
7.4 ,907 89.2 .169 ,867 176.0 360.1 .721  1.013 
-2.8 1.418 88.9 .448 1.306 3 . 6  141.1 . l e 1 0  1.891A 
1.4 .693 103.1 ,329 1.264 210.4 424.0 .a48 1.6800 
8.28 11.6s 2.94 14.12 2 /1 /2  2 1 . 5  12 .5  5 7 . 0  a976 
- 4 . 0  
2 .8  
1.7 
5 . 1 2  
-4 .2 
2 . 9  
1.8 
5.96 
- 4 . 3  
3 .4  
1.8 
6 .23  
V 1 P S I  1 ECCEN SMA THE11 THET2 PERlH APHEL P S I  2 V 2 I L OECLP RAL SI'EEDL 
V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 V 1 1 4 OECL4 R A 4  8PEEO4 
V 5 PSI I ECCEN SMA THE11 THE16 PERlH APHEL P S I  6 V 6 I 6 DELL8 R A 6  8PEEflO 
EVA - O V O  -EVR TYPE SUN A SUN R KAPPA - A  E INC RAP DECLP E T A  P E R l C  
.910 87 8 .169 .e68 169.0 356.0 .72lA 1.01S 8 9 . 1  1.273 -10.8 -71 .2  23.9 ,248 
1 .416  90:8 .446 1.301 351.4 502.0 . I 2 1  1.88lA 112.9 .690 2 .2  - 1 9 . 9  275.6 - 3 5 3  
-706  104.9 .331 1.295 216.1 419.5 .e66 1.7230 103.7 1.121 -8 25.9 78.9 e287 
11.55 3.18 13.99 2 /1 /2  22 .0  1 5 . 4  14 .2  .976 2 . 1 9 3  90.4 22.6 - 1 0 . 5  91.80 1.165 
.e48 
. 3 5 6  
,294 





. 4 3 2  
.e69 
. 3 5 1  
1 .068 
- 4 1 0  
.ea0 . 3 78 
I ,  194 
MARS ARRIVAL DATE I 2445780 I 2 0  MAR 1984) - -  
__ - 
.E02 99.4 .379 . 7 5 S  196.1 252 .8  
1.366 108.6 .464 1.130 2 9 8 . 0  525.0 
.647 94 .2  .349 1.173 181.9 442.2 
9 .10  2.94 14.96 1 /2 /2  44.2 2 . 8  
.E45 104.3 .363 ,798 208.6 262.4 
1 .371  107.3 .458 1.145 302.1 522 .5  
. 6 3 7  91.4 . 3 6 3  1.156 182.4 448.9 
9.34 3 . 2 1  15.32 1 /2 /2  40 .9  . 9  
,911 109.2 .361 .817 226.4 277.9 
1.376 106.0 , 4 5 3  1.162 306.6 519.8 
-628 88.2 .382 1.140 177.1 451 .1  
9.61 3.77 15.19 1/2/2 31.8 2 . 1  







. I 3 7  1 . 5 7 5 0  
26.9 -323  
.S61A 1,1940 
.636 1.688A 
- 7 0 1  1 . 5 7 5  
26.1 .318 
!AR 1984) - 
9 0 . 0  1.214 -10.8 - 7 3 . 2  2 0 . 4  
l l S . 3  ,692 1.6 - 2 0 . 9  276 .0  
104.1  1.114 .6  25.4 8 5 . 1  
2 . 0 9 1  90 .8  17 .9  -11.1 83.4L 
6 7 . 8  1.194 - 1 . 7  - 4 . 2  3 5 . 6  
102.3 .SO0 - 2 . 2  -27 .8  250.8 
4 . 1 1 1  154.0 322.2 23 .7  85.8L 
108.3 1 .081  . 3  21.8 118.8 
6 9 . 3  1.224 -2 .4  -6.4 37 .4  
103.8 .610 - 2 . 7  - 2 9 . 1  2 5 4 . 5  
109.6 1.081 . 3  2 0 . 0  127.0 
4.308 141.2 327.4 31.3 83.1L 
71 .2  1.210 -3.0 -8 .9  38.9 
105.2 ,620 -3 .3  -30 .1  ~ 1 8 . i  
111 .1  1.074 . 3  17.9 135.0 
4 .339  1 3 0 . 1  334.8  43 .3  8 o . w  
4 - 5 4 7 0  4-5628.1 ,143  189.1 53.6 7 .0  .910 87 .8  ,169 .a68 169.0 356.3 ,721A 1.015 89 .5  1.273 - 1 0 . 2  -71 .9  23 .4  .e38 
4-5628.1 4-5790 .238 18.5 -21.6 -3.6 1.403 90 .1  ,419 1.243 359.8 508.7 .722 1.764A 108.7 a670 2 ,s  - 1 8 . 8  275.7 -310 
4-5820 4-6030 ,169 174.8 8 . 5  1 .4  , 720  106.8 ,342 1.312 220.9 419.4 .e63 1.7600 104.1 1.125 - 3  2 4 . 7  1 7 . 1  .f!95 
14.58 1.54 3 . 9 1  7.04 10 .41  3 .57  14.13 2/1/2 2 6 . 7  11.4 50.4 1.061 2.348 91 .8  18.0 - 7 . 2  87.1L 1.430 
4-5480 4-5632.2 . i 4n  186.9 
4-5632.2 4-5790 .239 1 3 . 1  
4-5820 4-6040 . 1 5 5  182 .1  
14.30 7 . 2 0  
4 -5490  4-5638.1 . 1 4 7  183 .6  
4-5636.1 4 - 5 7 9 0  ,249 9 .1  
4-5820 4-6050 .143 191.8 
14.19 1.03 
4 - 5 5 1 0  4-5575.2 .223 160.)  
4 - 5 5 7 3 . 2  4-5790 .461  8 . 4  
4-5820 4-6070 .133 2 1 4 . 0  
12 .81  1.81 
55 .3  
-18.0 
6 . 4  
3.94 
5 7 . 6  
- 1 5 . 1  








1.6 . 7 0 5  
7.10 1 0 . 4 7  
7 .3  .s05 
- 2 . 7  1 .405  
1 .7  .692 
7.16 10.53 
- 3 . 8  . l e e  
2.2 1.358 
1.8 .667 
4 .99  8.38 
89 .2  .169 .e67 176.0 360.3 
88.2 , 4 2 1  1.244 6.0 148.4 
105.l.l .a37 1.277 215.1 423.8 
3.26 14.22 2/1/2 26.2 12 .6  
90 .7  .170 .a68 183.6 364 .1  
86.3 .424 1.243 12.4 148.4 
103.0 ,335 1.246 209.3 4 2 8 . 2  
3.02 14.33 2/1/2 26.1 10.0 
94 .6  ,387 - 7 3 1  187.4 248.9 
109.3 .460 1.103 291.0 531.5 
98 .7  ,339 1.195 197.8 437 .0  
2.83 14.6s 1 /2 /2  51.2 S.3 
,721  1.013 9 0 . 0  
.7200 1.769A 109 .0  
. e 4 1  1.7070 104.1  
3 4 . 2  1 .051 2.195 
,720 1.0150 90 .7  
,7160 1.771A 109.2 
.E29 1,6630 105.4 
57.6 ,972 2 . 0 7 7  
.451A 1.0220 07.2 
,595 1.6lIA 97.1 
-791  1.6000 107 .0  















. 3  
13.3 
-10.1 
1 . 3  
.e 
9.0 
-1 .0  
- 1  .a 
. e  
817 .1  
-72 .1  20.3 .e39 
-20.2 2 7 6 . 1  e312 
24 .5  8 5 . 3  .299 
-9.3 78.6L 1 .257  
-72.5 16.1 .e49 
-21.2 276.1 . 3 1 5  
24 .3  93.7 .305  
- 2 . 5  32.7 - 4 8 1  
-26.6 2 4 4 . 8  ,231  
22 .7  110 .8  .322 
1 8 . 0  87.5L .986 
-11.5 7 1 . 6 ~  1.047 
4-5520 4-5577.5 .233 153.5 -3 .7  -3 .9  .E11 99 .2  ,365 .763 196.7 255.S .484A 1.0410 6 8 . 7  1.200 -1 .7  -4 .4  38.2 -436 
4-5820 4-6080 ,138 226 .1  - 8 . 9  1.8 . 6 5 5  96 .2  ,346 1.174 192 .1  441.S ,768 1.5800 108.0 1.088 . 2  2 1 . 3  119 .1  - 3 3 5  
15.26 8 .11  5 .20  5.16 8.34 2 .91  14.88 1/2/2 49.9 3 .0  26.4 ,317 4.376 153.0 322.8 2 4 . 0  64.OL 1 .070  
1-5530 4-5581.8 .e64 146.7 - . 4  - 4 . 1  ,814 103.9 ,349 ,807 209.7 26S.7 a 5 2 S A  1.0880 70.3 1 .230  - 2 . 3  - 8 . 8  56.0 **it 
4-5581.8 4 - 5 7 9 0  , .412 16.2 6-6 2.7 1.366 106.1 ,444 1.129 303.8 526 .7  .628 1.6511 100.2 ,606 -2.6 -29.S L53.6 ~ 2 4 4  
4-5820 4-6090 ,149 237.9 -12 .6  1.8 .645 93.5 ,356  1.156 186.4 446.0 ,744 1.5680 109 .1  1 .081  a2 19.1 127.5 .348 
14.19 8.8s 1 . 7 1  5.34 8 .72  3.14 18.17 1 / 2 / 2  46.1 - 9  26.5 ,314 4.368 144 .6  3t8.O 81 .7  8 2 . l L  1.192 
4 - 5 5 7 7 . 3  4-5190 .456 12 .4  7.2 2 . 1  1.362 101.8 . 4 s i  1.116 799.4 ~ 2 9 . 1  .a12 1 . 6 2 0 ~  98 .7  .s98 -2.t -28 .1  249.0 .e37 
4-5540 4-3586.5 ,317 141,s 3 . 0  - 4 . 2  ,918 108.6 ,348 -887  228 .0  282.0 . 5 7 8 A  1.1960 72.4 1.275 - 2 . 9  -9 .2  37 .1  ,386 
4-5586.5 4-5790 ,388 20 .2  10.9 3 . 2  1.371 105.0 ,437 1.144 308.7 S24.1 .644 1.644A 101 .8  ,616 -3.2 -31 .1  257.9 .e53 
4-5820 4-6100 ,167 248 .6  -15.4 1.8 -635 90 .6  ,372 1.139 180.9 450.6 .?lf 1.1820 110.3 1.073 . 2  17.4 135.4 ~ 3 6 7  
is.80 1 0 . ~ 4  6 . 7 1  5.50 8.94 3 . 5 3  11 .51  i / z / z  4 2 . 1  i . s  20.. .*no 4 . 3 9 1  129.7 331.7 4 4 . 1  7 0 . 9 ~  1 . 3 ~ 7  - 
4-5470 4-5628.2 
4 - 5 6 2 8 . t  4-5600 
4-5830 4-6030 
4-5480 4 - 1 6 3 2 . t  





-. . . -. . 
,140 188.3 S 2 . 8  
.e33 11.0 -24 .7  
,191 115.1 9 .6  
14.08 7.99 3 . 9 3  
,137 185.9 54 .6  
,234  10 .1  -20 .0  
.l14 182.1 7.2 
13.68 7.56 3 .90  
,244 5 . 8  -16.5 
.159 190.0 4 . 3  
13.47 1.31 5.96 
. i 4 4  182.6 17.0 
-. . - 
6.8  
-4 .0  
1 .9 
6.09 
6 . 7  
- 3 . 3  
1 .9  
6.12 
7.1 
- 2 . 8  
1.9 
6 . 1 1  
MAR3 ARRIVAL DATE E 2441800 ( 9 APR 1984) 
,910 87.8 ,169 .E68 169.0 356.1  .72lA 1.015 89.5 1.273 - 1 0 . 0  -71.5 23.1 .e53  
1.194 89 .5  ,400 1.202 1 .7  115.2 . I 2 2 0  1.683A 104 .7  ,656 2 .8  - 1 7 . 3  t 7 3 . 2  ,274 
,736 108.1 , 1 5 5  1 . 3 3 4  225 .8  419.3 ,860 1.8090 104.5 1.131 - .O 22 .8  7 7 . 5  . S O 5  
9 .47 4 .05  14.32 2 /1 /2  3 2 . 1  1 5 . 4  4 6 . 1  1.107 2 .521  93.3 13.1 - 4 . 9  82.8L 1.603 
,907 69.2 ,169 ,867 176.0 360.4 ,721 1.013 9 0 . 1  1.274 -10 .0  -11.4 20 .3  .e34  
1.394 87.7 ,402 1.202 8.0 155.0 .7190 1.66SA 104.9 ,658 2 . 0  - 1 9 . 2  t 7 5 . 5  . E 7 5  
. 7 2 0  106.9 ,347 1.293 220 .0  423.6 ,844 1.7420 105 .1  1.122 -.0 23 .3  85 .6  - 5 0 1  
9 .10  3.66 1 4 . 3 1  2 / 1 / 2  31.6 12.7 51.8 1.098 2 .291  93.9 9.2 - 7 . 7  74.SL 1 .418  
4-5500 4-5568.0 ,228  165.9 -6.9 -3.8 J 6 4  90.4 ,409 , 7 2 1  180.6 244.7 ,426A 1.0180 65.9 1.167 - * 4  -.B e 7 . 9  
4-5568.8 4-5800 .486 1 . 4  5.0 1 .0  1 .3S l  110.7 .487 1.081 290.2 158.4 .316 1.S86A 9 1 . 4  .580 -1 .9  - 2 4 . 2  L 5 5 . C  
4-5630 4-6060 - 1 4 1  199.4 .6 1.9 .690 102 .9  ,340  1.227 208 .2  432.E ,810 1.6440 106.1 1 , 1 0 1  - . O  2 2 . 9  1 0 2 . 5  
4 - ) 5 l O  4-5573.9 .216 160.0 - 6 . 2  - 3 . 7  . I 8 7  94.6 -379 ,141 187.6 250.2 . 4 6 O A  1.0210 67 .8  1 . 1 8 3  -1 .0  - 2 . 5  1 1 . 2  
4-5578-8 4-5600 ,451 9 . 2  5 . 9  2 . 1  1.355 108.9 . 4 5 3  1.094 295.6 1 3 5 . 1  .599 1,589A 93.5 . I 9 0  -1.8 -26.4 242.0 
12.76 8 . 2 2  1 . 1 2  4 . 5 4  ? .93  1.10 14.54 1 / 2 / 2  67.9 7.8 24.2 , t 5 5  4.762 161.6 310.6 i3.6 0 0 . 0 0  
4 - 5 0 3 0  4-6070 .141 210.1 - 3 . 2  1.9 .e17 1 0 0 . 7  ,341 i . 2 0 1  2 0 2 . 3  436.5 .792 1.6100 107.1 i .osr  - . a  e e . 0  110.8 
4 - 5 5 2 0  4 - 5 5 7 8 . 5  . P Z ?  i s 2 . t  - 3 . 7  -3 .9 ,017 99 .0  , 3 5 5  .?69 191.2 e s r . 5  , 4 9 6 ~  1.0420 69.d 1.204 - 1 . 1  - 4 . 1  36.6 
1 2 . 5 3  7 . 9 3  4 .97  4 . 5 9  T.QO 2 . 9 1  14.66 i / z / z  61 .0  5 . 5  2 s . 1  .e91 4 . 5 5 9  100.5  511.4 18 .3  0 1 . 1 ~  
4-5578.S 4-5000 . 4 2 3  13 .3  6 .9  2 . 2  1.319 107.3 , 4 4 2  1.106 300.4 533.3 ,617 1.594A 91.3 .598 - 2 . 1  - 9 8 . 2  2 4 7 * 4  
4-5650 4-6080 , 1 4 0  222.0 - 1 . 4  1 .9  .665 98 .3  .345 1.177 196.S 440 .8  . 7 7 2  1.5830 107.9 1.089 - 9 0  2 0 . 1  119.3 
12.15 6 . 0 5  1.10 4.09 8.08 2.95 14.84 11212 SO,¶ 3.3 26.0 ,336 4,446 153.9 3L3 . l  2 3 . 9  84.2L 
4-5530 4-5582.9 - 2 5 8  145.8 - . 2  
4 -5182 .9  4-5800 . 3 9 1  17.1 8 . 3  
4-5610 4-6090 .146 234.2 -11.3 
13.50 8.68 S.61 
4 - 3 5 4 0  4-5587.8 .310 140.7 3 .3  
4 - 5 S 8 7 . 6  4-5800 . 310  20.9 10.4 
4-5830 4-6100 .159 245.8 -14 .5  
14 .91  9 .92  6.57 




- 4 . 0  
2.9 
1.9 
4 .99  
,905 90.7 ,170 ,868 183.7 36a.7 .?EO 1.0110 90 .7  1.271 -10.5 - 7 2 . 0  18 .2  . e 4 4  
1.394 8S.9 , 4 0 5  1.200 14.4 155.1 ,7140 1.688A lOS.1 , 6 5 5  1.4 - e 0 . 8  2 7 5 . 4  , 210  
,704 105.0 , 3 4 2  1.258 214.1 427.0 .E28 1.6880 1 0 5 . 1  1.113 - . O  23.3 93 .9  . 3 l l  
9 .53 3.34 1 4 . 4 4  2 /1 /2  31.1 10.2 56.0 1.008 2.130 03.7 ¶ . 3  - 1 0 . 3  6 8 . l L  1.139 
,406 
.21c 
~ 3 1 6  
, 9 5 0  
, 4 5 3  
.e14 
, 0 5 0  
. a e s  
.res 
. & l o  0 
. s a t  
- 1  5 9  
,860 103.7 ,338 .814 210.6 268.4 ,138A 1.0800 7 1 . 1  1.234 -2 .3  -6.8 38.4 *597  
1.363 105.8 - 4 3 3  1.117 305 .1  531.0 .e34 1.601A 96.8 .606 -2 .5  - 2 9 . 7  L52 .2  ~ 2 2 3  
6 . 2 1  3.07 l S . 0 6  1/2/2 S2.3 1.1 26.0 ,382 4.440 144.5 328.3  31.8 81.3L 1.314 
.as3 91 .7  .3s2 1 .151  190.1 445.2 ,149 i . 5 0 4 0  108.8 i.oai -.n 10.9 i e r . 6  . 3 4 3  
.923 i o 8 . 2  ,338 ,894 229.3 ees.4 . s 9 2 ~  1.1970 13.3 i . z r 9  - 2 . 9  -9 .5 37 .3  .370 
8.38 3.35 is.31 i / z / z  48.3 1.0 es.8 4 3 9  4.419 i z 9 . e  w 6 . g  44 .1  7 9 . 3 ~  l . ! ~ e e  
1 . 3 6 7  104.2 .424 1.130 310.3 528.5 .OS0 1.809A 9 8 . 2  . e l l  - 3 . 0  -31.5 256.8 ~ 2 3 0  
.642 92.8 ,364 1.139 185.0 419.7 . I 2 4  1 .1530  110 .0  1.073 - . O  16.8 1 3 5 . 1  , 3 5 8  
4-1110 4 - 5 5 9 4 . 1  ,382 137.9 6.4 -8.8 1.010 112.2 ,379 1.050 252.5 309.0 .612A 1.4480 76.6 1.345 - 3 . 3  - 1 2 . 7  32.1 ~ 3 4 0  
4-5594.1 4-5800 $340  2 S . l  1 5 . 1  3.8 1.373 102.2 .41S 1.146 317.3 525.5 .610 1.821A 99.9 ,624 -4 .1  -34.3 e61.8 * 2 4 1  
4-5630 4-6110 . l o 0  2S6.3 - 1 6 . 8  1.8 .e33 89.6 .361 1.122 179.4 414.3 ,691 1.510 111.5 1.068 - e 0  14.4 143.6 * 3 ? T  
17.11 11.86 8 - 0 5  5.25 8 .64  3.80 15.18 1 /2 /2  44.4 3 .1  28.7 .S20 4.037 103 .1  4.4 59.5 82.8L 1 . 5 7 9  
- MAR8 ARRIVAL DATE : 2445810 (19 APR 1984) - --- 
4-3470 4-5628.C ,140 188.3 S2.8 6.8 ,910 87.8 ,169 .E68 169.0 356.5 ,721A 1.011 89.5 1.273 -10.0 -71.3 23.1 *e33 
4-5628.2 4-5810 .233 12 .3  -28.9 -4.7 1.386 89.2 .385 1.113 3.1 161.4 .7210 1.625A 100.0 .647 3.4 -14.9 E73.0 .e44 
4-5040 4-6030 ,218 177.4 11.9 3.0 ,154 110.7 .373 1.385 230.8 419.2 .856 1.8730 105.1 1.136 -1.L 18.9 78.0 a319 
13.95 8.61 3.93 3.33 8 .72  4 . 6 8  14.19 2 / % / 2  38.4 16.0 42.8 1.10s L.743 94.4 10.1 -3.t ?O.LL I.*L8 
4-5460 4-5632.3 - 1 3 5  165.5 54.3 6.6 .907 89.2 .169 .E67 176.0 360.4 . 7 2 l  1.013 90.1 1.274 -@e9 - 1 1 . 1  t o . 8  * L 3 L  
A-B632.3 4-5810 .232 1.4 -22.3 -3.6 1.387 87.4 ,387 1.172 9.5 161.3 .718D 1.627A 101.1 e647 C.3 -17.9 274.1 *e44  
4-5840 4-6040 .196 182.4 8 . 1  2.4 .736 108.0 .SO1 1.315 224.9 423.4 .E41 1,7900 101.1 1 . i 2 7  -.I L1.1  83.8 -316 
4-1490 4-5636.2 .142 182.1 56.7 7.0 ,005 90.7 . I 7 0  .e68 103.6 364.1 . I 2 0  1,0150 90.7 1 . t 7 I  -10.4 -71.6 10 .4  ,241 
4 - I 6 3 6 . t  4-5810 ,241 3.3 -17.7 - 3 , 0  1.381 65.6 .391 1.170 15.9 161.4 .1130 1.627A 101.2 -645 1 .6  -19.0 1174.0 *e45  
4-5840 4-6OSO .178 I89.1 5 . 1  2 .2 .719 108.9 .352 1.E74 L18.9 427.6 .89S 1.Y220 106.0 1 . 1 1 7  -.4 2 t . L  04.0 -319  
13.38 8.0s 3.09 5 . 3 3  8.71 4.17 14.58 e / i / 2  31.8 15.0 4 9 . 3  i . i m  E . ~ O  9s.o 5 .9  -0.4 TI.IL i . 5 8 ~  
13.05 1 . 7 1  s.9~ s.34 0.13 3.15 14.60 t/i/t 3 7 . 1  10.4 14.5 1.032 E.165 94.8 t . 6  -9.4 8 3 . 8 ~  $.tee 
116 
8TOPOVER TINE % 30 DAY0 UISSION DURATION = 960 DAVS 
U A R S  ARRIVAL DATE 2445810 
19 APR 1964 
1984 OUTBOUND SWINGBY 
LAUNCH OWNGBV OPELO1 R A l  OECLl 
3WNC8Y ARRIVE (PEE03 R A 3  OECL3 
DEPART RETURN 8PEED5 R A 5  DECLS 
_. - . __ __ PROP AERO-FVL 
4-5500 4 - 5 5 6 8 . 6  ,229 165.9 -6.9 
4-S568.6 4-5810 4 4 8 8  4 . 6  4 . 6  
4 - 5 6 4 0  4-6060 ,163 197.3 1.9 
12.92 8.56 5.14 
4-5510 4-5174.2 ,217 159.8 -6.3 
4-5574.2 4-S610 ,448 9 . 7  5 . 1  
4-5640 4-6070 .I52 206.9 -1 .9  
12.44 8.13 4.94 
I 1 V 1 PS1 1 ECCEN SMA WET1 THE12 PERIH APHEL PSI 2 V 2 I 2 OECL2 RAP 6PEt02 
I 3 Y 3 PSl 3 ECCEN SUA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 DECL4 RA4 8PEEC4 
I 1 V 5 P S I  5 ECCEN SUA THE11 THE16 PERIH APHEL PS1 6 V 6 I 8 OECLI R A 6  SPEED8 
O V A  EVA O V O  EVR TYPE SUN A SUN R RAPPA - A  E INC RAP OECLP ETA PERlC -. ._ I_._ - -. 
-3.6 .762 90.4 .411 .720 180.1 244.3 .424A-l.O166 6 5 . 8  1.166 - . 4  - . 9  27 .8  -488  
1.8 1.349 110.9 .466 1.074 289.4 S42.7 A 1 3  1.576 87.6 .583 -1.4 -23 .1  230.3 -204 
2 . 1  .703 104.9 .34? 1.239 212.9 431.8 .809 1.8680 106.6 1.100 - . 3  2 2 . 0  102.S ~ 3 2 1  
4.36 7 . 7 5  3.42 14.64 1 /2 /2  17.1 8 .1  23.8 .252 4.840 166.4 110.2 13 .1  9 0 . 4 0  . S I 8  
-3.7 .789 94.6 .378 .743 187.t  210.8 .463A 1.0220 67.9 1.185 - 1 . 0  -2 .5  3 3 . 0  -440  
1.9 1.353 108.8 .449 1.061 291.4 140.0 .199 1 . 1 7 4 A  90.0 . I 9 2  -1 .7  -25.8 237.9 - 2 0 2  
2.0 ,689 102.7 .345 1.208 201.0 458.1 . I 9 2  1.8210 1 0 7 . 2  1.099 - .e  21.3 111.0 sSZ5 
4 .31  1.70 3.19 14.72 1 / 2 / 2  7 0 . 1  5.8 24.9 .300 4.638 161 .1  317.3 11.7 87.1L 1.091 
4-5520 4-5579.1 *e24 152.2 - 3 . 7  -3 .9  .820 98.9 .349 ,712 197.1 218.7 .502A 1.0420 6 9 . 8  1.207 -1 .7  -4 .5 37 .1  -415  
4 - 5 5 f 9 . 1  4-56iO .Si5 14.0 6.4 2 .1  1.357 107.0 .431 1.097 300.1 131.6 .e20 1.575A 91.9 .600 - 2 . 0  - 2 I . 9  244.0 *PO3 
* - S O 4 0  4-8080 . t46 217.9 - 5 . 9  1.9 .675 100.4 .346 1.182 201.0 440.5 .774 1.1910 107.8 1.090 - . e  20 .0  119.5 e331 
1 2 - 4 1  8.13 1.05 4.34 7.73 3.07 14.84 1/2/2 64.4 3.6 25.5 .349 4.529 154.4 123.0 23.4 63.9L 1.230 
4-5530 4-5583.7 ,253 145.2 - . l  
4-1583.1 4-5810 .386 17 .7  7.7 
4-5840 4-6090 ,146 229.9 - 9 . 9  







,305 140.1 3.6 
.356 21.5 9 . 7  
.154 242 .1  -13.4 
14 -25  9 .12  6.48 
. S I 1  137.4 6 .7  
,322 25.6 14 .2  
, 1 7 0  2 1 3 . 7  -16 .1  







-3.9 ,864 103.5 .331 .8¶8 211.3 270.3 ,547A 1.09dD 71.7 1.237 
2.3 1.360 105.4 .425 1.108 301.9 535.4 .637 1.576A 93.4 ~ 6 0 1  
1.9 .663 9 7 . 8  .310 1.159 191.1 444.6 .713 1.5660 108.6 1.082 
4 .41  7.80 3.09 13.00 1/2/2 19.5 1.6 21.5 -403  4.135 144.9 
-3.9 ,927 107.9 .331 .SO0 230.4 288.1 .602A 1.1990 74.1 1.282 
2.6 1.564 103.7 .414 1.119 311.6 533.0 - 6 5 5  1.583A 94.9 -614 
1.9 .651 95.1 .359 1.139 189.2 448.9 .731 1.1480 109.6 1.074 
4 . 1 2  7.91 3.25 15.24 1 /2 /2  34.9 .8 25 .1  .473 4 . 5 9 1  129.0 
-3.7 1.012 111.7 .372 1.054 253.6 312.6 .662A 1.4460 77.7 1 .341  
3.4 1.369 101.4 .404 1.133 319.4 530.0 .676 1.5901 96.6 ~ 6 2 3  
1.8 -641  92.1 .372 1.122 183.1 433.2 . 7 0 1  1.5390 110.8 1.068 
4.73 8.12 3.58 11.56 1/2/2 50.2 2.7 98.1 .580 4.192 102.3 
MARS ARRIVAL DATE = 244S820 (29  APR 1984) -___--- 
- 2 . 3  
-2.4 
- .2  
326. L 
-2.8 
- t . 9  
- * E  
336.2 
- 3 . t  
-3.8 
- .e  
6.1 
-- 
-6.9 3 8 . 7  .386 
-29.6 249.4 e206 
18.3 127.8 ~ 3 4 9  
31.3 80.8L 1.425 
-9 .8  37 .1  .3sa 
-31.6 254.6 + e l l  
16.C 136.0 ,551 
44.7 78.9L 1 . 7 0 1  
- 1 3 . t  31.7 .322 
-34 .1  C60.4 - 2 2 0  
13.8 141.0 .SI? 
60.0 83.5L 1.6lL - - - 
, 141  189.7 14.0 7.2 .910 8 7 . 8  .169 .E68 169.0 316.2 ,721). 1.011 89.1 1.273 -10 .4  -12.3 23.1 .241 
,241 10.6 -35.3 -1.8 1.381 8 9 . 0  ,371 1.153 3 . 1  161.3 ,721D 1.585A 97.4 -643  4.5 -10.9 t 7 1 . 7  ,222 
.263 184.8 21.5 1 .T  .771 112.7 ,394 1.405 231.8 419.1 .851 1.9590 101.7 1.147 -3.9 4 . 0  1 8 . 5  - 3 S l  
14.18 9 .80  3.99 4.78 8.17 5.81 11.24 2/1/2 4 6 . 1  23.9 37.6 1.033 3.104 9 5 . 2  7 .1  -1 .9  1 6 - 4 1  C.173 
.136 185.6 54.4 
.e32 5.6 -25.4 
,223 183.8 9.6 
13.40 8.70 3.89 
4-5490 4-56S6.C . I 4 1  181.8 16.5 
A - 5 8 3 8 . C  4-5820 .24O 1 . 7  -19.4 
4-5850 4-6050 .ZOO 189 .1  5 .8  
12 .92  8 . 2 2  3 .94  
4-5100 4-5840.3 ,156 178.8 5 8 . 5  
4-5640.3 4-1620 ,258 358.5 -14.9 
4-5850 4-8060 . l e 2  196.0 2 . 6  
12.68 7.97 A.12 
6.8 
-4 .2  
3 .2  
4 .71  
6.9 
-3.3 
2 .8  




8 . 1 0  4.81 
,905 90.7 
1.381 85.4 
. I 3 1  109.0 
























.721 1.013 90 .1  1.274 
,1180 1.586A 97.5 .642 
.E37 1.813D 106.1 1.135 
4 6 . 1  1.113 P.134 95 .9  
.720 1.0150 90 .7  1.275 
. I 1 2 0  1 . 1 8 S A  97.1 a641 
.E22 1.168D 106 .5  1.125 
82.8 1.043 2 . 2 5 0  95 .1  
-9.9 - 7 1 . 2  20.3 - 2 3 2  
2 .8  -15.9 P72.0 . e l 9  
-1.1 18 .6  86.0 .332 
3 . 3  - 5 . 3  6 8 . I L  1 . 7 0 8  
-10.3 - 1 1 . 5  16.4 .e40 
1.8 -18.6 271.8 ,218 
-.8 20 .6  9 4 . 2  .330 
.I -8.6 83.2L 1 .305  
1.7 .SO1 92 .4  .173 .a69 191.6 369.1 ,719 1.0200 91.4 1.276 -11 .1  - 7 1 . 9  11 .3  .e58 
-2.8 1.S80 83.4 ,385 1.144 23 .8  167 .1  .7030 1.584A 97 .1  -636  1.2 -20.5 t 7 1 . 1  ,219 
2 .3  .718 106.9 ,556 1.254 217.8 431 .1  .EO7 1.7010 106.0 1.113 -.E 21 .0  102 .8  .329 
4.72 8 .11  3.84 14.80 l / V 2  41.3 8.3 51.6 .902 2 . 0 7 1  9 4 . 1  3 1 8 . 2  - 1 1 . 2  59.E.L ,972 
4-5110 4-SS73.0 . e l 9  160.0 -6.2 -3.7 ,787 94.6 .379 ,741 181.6 250.L ,460A 1.0220 61.7 1.183 -1 .0 -2.5 33.1 -452  
4-5850 4-8070 ,167 204.4 - .9  2.2 .702 104.7 ,351 1.219 211.7 431.7 ,791 1.8470 107.4 1 .102  - .5  20.5 111 .1  .331 
12.66 8.48 4 . 9 7  4.18 7 . 1 7  3.11 t 4 . 8 2  1 /2 /2  79.9 8 . 2  P4.4 ,294 4.729 162.1 316.1 18 .7  8 7 . 6 1  1.098 
4-5573.9 4-se20 .452 0.9 4 . 9  1 .7  1.351 109.0 ,449 i.mi 294.4 544.4 .sgs 1.566 86.1 .196 -1 .8  -24.6 ~ 3 2 . 0  . i s 6  
4-5¶20 4-5179.L .223 152 .1  - 3 . 1  -3.9 .e21 98 .9  .348 
4-S579.C 4-5820 ,414 14 ,4  5 . 8  1 .9  1.351 107.0 .433 
4-5810 4-6060 . I 5 6  214.3 - 4 . 6  2 . 1  a687 102.4 $349 












,189 205 .1  
12/2 73.4 
-821  211.6 
,100 306.0 
. l e4  199.6 
f 2 / 2  6 r . 9  
2 5 9 . 0  .104A 1.0420 69.9 1.207 -1 .7  
142.0 .619 1.563 88.5 .603 -1 .9  
439.8 .774 1.60'30 107.9 1.093 - .4  
4.1 25.0 ,351 4.828 115.3 322.8 
271.3 .352A 1.0900 72.0 1.239 -2 .2  
139.8 .e38 1.562A 9 0 . 2  ,610 -2 .2  
444.0 $736 1.5720 108 .6  1.083 - .4  
2 .1  9 4 . 8  ,414 4.615 141.6 307.8 
-4.5 37.1 
19.3 119.6 
22.5 84 .1L .  














4-584O.C , 1 1 5  178.2 58 .1  7.8 
4-5830 .e56 357.8 -16.1 -3 .0  
4-6060 . 2 0 5  1 9 5 . 7  3 .2 2.7 
1 2 . I l  8 .49 4 - 1 1  4.P3 
4-5172.8 ,225 160.7 -6.0 - 3 . 8  
4-5830 ,466 9.5 4 . 3  1 .8  
4-6070 ,186 202.8 - .2  2.4 
13.23 9.02 5 .08  4.22 
4-8576.1 .226 152.S -3.7 -3.9 
4-5830 .420 14.5 1.1 1.7 
4-6080 . 1 7 1  211.3 -3 .8  2 . 2  
12.72 8.69 5.08 4.03 
.SO3 231.0 289.8 .8OBA 1.1980 7A. l  1.284 - 2 . 6  -9.9 37 .8  
,110 312.2 131 .1  A 5 8  1.563A 91 .7  .e17 -2 .7  -31.3 C51.3 
.142 193 .1  448.1 ,731 1.5480 109.4 1.074 -.I 15.8 136.2 
/2 /2  62.7 1.0 L4.3 ,497 4 . 1 5 3  129.4 335.7 44.5 78.7L 
.e51 144.8 .O -3.9 .E66 103.4 ,328 
,381 18.3 7.0 2.0 1 .358  105.2 .420 
.ill 225.6 - 8 . 5  2 . 0  .e74 100.0 ,351 
12.80 8.69 5.50 4 - 1 1  7.51 3.19 14.99 
.302 139.7 3 .7  -3 .9  .929 107.7 .327 
.348 22.0 8 . 8  2 .3  1.362 103.3 ,408 
, 1 5 1  237.8 - 1 2 . 2  1 .9  .e61 97 .3  ,356 
13.80 9.64 6.41 4.16 1.16 3 .23  15.16 
.169 137.0 7.0 -3.5 1.013 111.4 ,366 
. 3 0 8  28 .0  1 3 . 1  3 .0  1.367 100 .1  .391 
. le3 250.0 - 1 5 . 3  1 .9  ,649 94.4 ,365 
l S . 4 9  11.19 7.78 4 .30  7.69 3.43 15.40 
- __ - - - -- - - - - - WARS ARRIVAL DATE : 2445830 ( 9 HAY 1984) -_ - - ___ - 
4-5470 4-9627.4 ,110 194.7 51 .9  8.9 .910 87.8 ,169 ,868 169.1 335.5 .12lA 1.015 8 9 . 3  1.273 - 1 2 . 1  -16.1 25.5 .e78 
4-5621.4 4-5830 .e76 10.0 -40 .0  -0.6 1.571 89 .1  ,367 1.139 3.2 172.6 ,1210 1.557A 9 4 . 1  . E 4 3  T . 2  - 1 . 7  268.5 ,213 
4 - I 6 6 0  4-6030 .320 146.2 -25.9 -12.4 ,100 114.0 .421 1.460 240.9 418.8 ,848 2.0750 106.5 1.119 14.2 80.3 63 .7  .440 
16.18 11.80 4.28 4 . 5 8  7.91 7.31 17.15 2/141 16.0 3 9 . 1  20.8 ,792 4.017 95.1 4.5 - 1 . 5  74.6L 2.368 
4-5400 4-5632.C .139 184.5 51 .0  8 . 8  . S O 1  8 9 . 2  ,169 ,067 176.0 360.3 .I21 1.013 90.0 1.2T4 - 1 0 . 2  - 1 1 . 8  20 .3  - 2 3 1  
4-5632.C 4 - I 8 3 0  .E37 4 . 5  - 3 0 . 0  - 5 . 0  1.371 87.1 ,369 1,157 10.8 172.7 .718D 1.1511 94 .2  *642 3 . 5  -12 .6  269 .1  .ZOO 
4-5860 4-6040 ,256 1 8 1 . 1  13 .1  5 .3  ,778 113.0 .399 1.381 234.9 423.0 ,832 1.9310 106.8 1.144 - 3 . 8  12.1 8 6 . 2  ,394 
13.86 9.60 3 . 9 3  4.26 7.8$ 1.67 15.29 2/1/2 13.0 17.0 42.6 1.070 2.751 96 .2  1.4 - 4 . 2  66.4L 1 . 8 U  
4-5490 4-5836.2 .141 181.8 36 .1  6.9 ,901 90.7 ,170 .e68 183.6 364.7 ,120 1.0150 90 .7  1.275 -10 .3  -71 .5  16.4 .24O 
4-5636.C 4-5830 -240 . 7  - 2 1 . 1  -3 .7 1.377 81 .3  .373 1.134 17.4 172.9 .712D 1 . S 5 7 A  94.e -640  2 . 2  -16.9 288.8 ~ 1 9 8  
4-8660 4-6050 -226 100.0 6.6 3.3 .754 111.0 .382 1.324 228.8 427.1 .dl8 1.83OD 107.0 1.131 - 1 . 8  18.5 94.3 ,344 












-057 254.1 315.1 . 6 l D A  1.4440 78.5 1.546 -3 .1  -13.6 81.3 ,108 
. l e 3  321 .1  134.5 .E80 1.567A 93.8 .e25 - 3 . 1  - 3 4 . 5  256.0 ,202 
.IC2 187.8 452.4 . 7 l 2  1.5320 110.3 1.066 - . 3  13.2 144.2 . 5 S 9  













92.4 ,173 ,869 
I 83.4 .318 1.130 
109.0 a370 1.275 
4.36 11.02 l / 1 / 2  
94.6 ,391 ,731 
1 109.8 . * I 5  1.076 
106.8 ,361 1.234 
3.94 14.98 1/2/2 
191.6 369.7 .719 
24.3 173.2 ,703 
222 .1  431.2 .a04 
53 .3  9 . 1  16.2 
t 8 7 . 3  248.2 -447  
292.L 548.8 -586 
216.8 435.3 .78P 
90.7 6 . 1  23.7 
1.0200 91.4 
0 l.SS6A 94 .1  
1.7460 107.4 
,911 L.12.2 
A 1.0220 67.D 
1 .565  82.8 
1.6790 107.7 
,271 4.831 
I 99 .0  ,353 .770 197.3 218.0 .498A 1.0420 69.8 
I 107.4 a434 1.086 299.0 146.4 .e14 1 . 5 5 1  85.1 
104.6 e311 1.200 P l0 .5  439.3 ,774 l .626D 108.1 
I 3.61 14.99 1 /2 /2  83.5 4.8 L 4 . 3  .341 4.746 
1.276 - 1 1 . 0  - 7 1 . 7  
. e31  1.4 -19.6 
1.118 -1.1 19.6 
94.9 317.3 -10.5 
1.178 -1 .1 -2.5 
.a01 - 1 . 5  -22.8 
1.107 -.8 1 9 . 1  
183.4 315.6 11.1 
1.205 -1.7 -4 .5 
,608 -1.8 -21.8 
1.096 - . 7  18.5 

























4-3530 4-1584.1 ,292 144.9 - .O  -3.9 .866 103.4 
4-5584.1 4-5830 .362 16.6 6.2 1.8 1.316 105.4 
4-5880 4-6090 ,161 t 2 1 . 7  -7.4 L . 1  ,686 102.1 
4-1140 4-5589.8 -301  139.5 3.8 -3.6 ,930 101.7 
4-8989.8 4-5030 .345 22 .1  7 . 6  C . 0  1.360 103.3 
4-8880 4-6100 .15? LS3.3 -11.0 L.D .8lL 99.9 
13.6P 9.10 8.39 3.92 1.3P 3.52 









.E20 L l l . 1  L 7 l . l  . 5 S l A  1.09OD 71 .0  i.P38 - L . t  -6.9 38.0  .382 
1.091 305.3 544.L ,631 1.113 8 7 . 0  .El4 - L , l  -L8.3 C40.4 ,180 
1.171 tOA.4 443.4 .751 1.585D iD@.6 1.066 -.E 17.0 128.; .S41 
-905 t 3 1 . 3  P90.1 . b i l l  1.1990 74.? 1.284 - C a 8  -10.0 37.0 ,345 
1.146 198.3 447.1 .739 1.5530 109.5 1.016 -.I 15.0 136.4 ,848 
i i t i c  77.4 e.7 ~ 4 . 0  . 4 i e  4.803 i 4 e . e  s t1 .0  ~ 9 . 8  8 1 . 0 ~  *.sa6 
1.104 31L.L 141.9 .E18 1 b 1 5 0  6 6 . 7  e621 -30.1 246.8 i l 8 5  
i/e/r 11 .5  1.0 c3.3 ,106 4 . 9 ~  1so.i 334.0 41.0 7 e . a ~  L.OOI 
4-6380 4-919T.4 e384 136.8 1.t -3.4 1.014 111.1 ,365 1.018 LS1.0 311.4 ,675A 1.4410 19.0 1.347 - 3 . 1  -13.9 31.0 et98  
4-8597.8 4-5830 .t96 L6.4 11.0 t .6  1.36s 100.4 .SI6 1.116 SLP.0 539.0 ,063 1.31OA 90.6 .8P9 -3.L -34 .1  I W . 5  ,188 
4-3860 4-8110 . l 6 1  C41.6 -14.3 1.9 ,019 98.8 .361 l . l t 4  19C.s 451.6 ,118 1.1300 110.0 1.066 * * 1  1 t . S  144.4 e514 
iu.08 i i .08 1.111 3.00 1 .37  S.SB is.30 i/m 64.8 e.3 e1.e .ow 4.4rc io0.0 0.6 01.3 0 8 . 0 ~  t . 1 ~ 9  
117 
BTOCOVLR T I M E  1 30 O A Y 5  
iAUNCH-WNG8Y 8PPEOl RA1 OECLl 
8WNGBY ARRIVE )PEE03 R A 3  OECL3 
DEPART RETURN 5PEEO5 R A 5  OECL5 
4-5560 4 - 5 6 1 0 T T  . 4 2 5  138.4 1 0 . 1  
4-5010.9 4-5830 ,259 2 7 . 2  30.3 
4-5060 4-6120 ,172 2 5 7 . 8  -16.8 
16.99 12.64 9.00 
PROP AERO-OVL . --  --I_ 
-- -_ . - __. . .-- 
4 - 5 4 0 0  4-5632.0 ,149 189.2 56.9 
4-5632.0 4-5840 .252 4 . 1  -38 .0  
4-5670 4-0040 ,347 200.6 27.3 
10.10 12.07 4.04 
1984 OUTBOUNO SWINGBY MISSION DURATION 560 D I T S  
UARS A R R I V A L  O A T E  : LA458JO 
9 H A V  is04 
1 1 V 1 P S I  1 ECCEN SMA THE11 ThET2 PERIH APHEL P S I  2 V 2 I L OECLe 
I 3 V 3 P S I  3 ECCEN SUA THE13 THE14 PERIH APHEL P S I  4 V 4 I 4 DECLl 
I 5 V 5 PSI 5 ECCEN SHA THE15 ThET6 PERIH APHEL PSI 6 V 6 I 6 OECLI 
OVA-EVA~~-OVO -EVR TYPE SUN A SUN R KAPPA - A  E INC R A P  OECLP 
--e.* 1.093 113.3 -440 1.282 272.6 346.2 .718A 1.847D 81 .8  1.4G9 - 3 . 2  -17 .5  
5 . 1  1.372 95 .7  .372  1.132 338.9 5 3 5 . 2  ,711 1.553A 92 .8  ,638 - 6 . 5  -44 .4  
1.8 .e48  93 .7  ,372 1.106 186.3 4 5 5 . 1  .695 1.5160 1 1 1 . 0  1.017 -.I 9 .9  
4.36 7 . 7 5  3.63 15.55 1 /2 /2  59.2 4 . 0  49 .2  ,899 2 .403  76.8 316.3 - 7 5 . 3  
MARS ARRIVAL DATE 2445840 I19  MAY 19841 - __ - 
R A Z  SPECCD 
R A 4  8PEECr 
R A 6  SPEEC6 
E T A  PERIC 
15 .1  .e,9 
e 6 2 . 7  , 2 0 4  
152.3 a367 
98.60 1 .261  
20.4 .PSZ 
261.6 ,190 
8 3 . 1  .444 
64.6L 1.073 
16.3 ,242 
2 6 5 . 2  . l a 4  
94.3 +364 
60.4L 1.118 
1.6 ,907 89.2 .169 .867 176.1 560.1 ,721 1.013 9 0 . 0  1.274 -10.9 - 7 3 . 7  
-6.3 1.314 87.2 .363 1.128 10.1 177.9 .T I80  1,538A 9 1 . 2  ,644 1 .0 - 0 . 7  
15 .2  ,801 115.1 .426 1.439 239.9 422.8 ,826 2.0520 101.6 1.1S6 -13.5 -12.1 
4.03 7.42 8.03 17.24 2/1/2 62 .3  36.3 38.6 ,948 3.188 96.0 359.7 -3.0 
7 . 0  .905 90 .7  .170 ,868 183.6 364 .1  .120 1.0150 90.7 1.275 -10.4 - 7 1 . 7  
- 4 . 3  1.374 81.3 .367 1.125 17.4 178.0 J 1 2 0  1.538A 91 .1  .642 2 . 7  - 1 4 . 3  
4 . 6  .776 113.2 ,404 1.363 233.8 426.8 .E13 1.9130 107.7 1.140 -3 .0  14 .5  
3.89 7.29 5.75 15.50 2/1/2 61.5 14.0 4 7 . 5  1.024 2 . 4 8 2  9 6 . 1  358.3 - 6 . 5  




.242 .4  
,201 192.2 
13.61 9 .72  
56.8 
-25 .1  
8.5 
3 .96  
38.0 
-17 .7  
3 .6  
4 . 1 0  
-1.6 
5. 1 
. 3  
5.31 
-3.7 














.493 8 .6  
,209 202.2 
14.30 9.79 
7 .5  




1 . 4  
2 .7 
4.50 
.905 92.4 ,173 ,869 191.6 369.7 .719 1.0200 91.4 1.276 - 1 0 . 9  -71.6 11.5 $ 2 5 5  
, 1.374 83.5 ,373 1.120 24.3 118.3 .IO30 1.537A 91.0 ,640 1.0 - 1 8 . 2  264.C -183  
,754 111 .1  .386 1.303 2P1.7 430.8 .799 1.8060 107.9 1.126 - 1 . 1  17.8  102.0 - 3 1 5  
7.28 3 .04  15.31 1/1/2 62.0 10 .1  S 4 . 5  ,925 2.185 95 .1  357.0 -9.5 57.0L 1.096 
I ,164 94.8 .414 ,122 166.9 244.6 .423A 1.0220 6 5 . 1  1.168 -1.1 -2 .4  
1.348 111.2 ,469 1 ,071  268.4 5 5 3 . 3  ,169 1,173 78 .8  .e01 -1.4 -20.4 
,734  109.0 ,373 1.254 2i:l .S 434.8 ,786 1.7220 1OO.L  1 .113 -1.2 10.3 
I 7 .90 4.49 15.20 1 /2 /2  l t l l . 9  7.5 23.4 .e41 4.935 165.0 313.0 14.0 
31 .2  ,493 






134 .0  . l a 5  
128.Z . 3 4 0  
81.9L 1.571 
36.2 .43e 
BO.ZL i . e e 9  
4 -5520  4-3571.8 
4-1111.1 4-1640 
4-5070 4-6080 
-3 .9  . E l l  09 .2  ,365 ,763 196.7 255 .3  ,484A 1.0410 6 8 . 1  1.200 - 1 . 1  - 4 . 4  
1.5 1.351 108.3 .441 1.081 2Y6.3 550.6 ,804 1.559 8 1 . 1  ,614 - 1 . 1  -13 .9  
2.4 ,716 106.7 .364 1.214 215 .3  438.9 ,172 1.0560 108.8 1.100 -1 .0  17.0 
4.13 7.52 4.04 15.14 1/2/2 94 .2  5.3 2 3 . 1  .S i7  4.880 158.2 320 .5  1 9 . 9  
4-5530 4-5585.4 .e55 1 4 5 . 4  -.l -4.0 .E63 103.6 .334 .E l7  211.0 289.6 .544A 1.0900 71.5 1.236 -2.3 - 6 . 0  
4-5503.4 4-5840 .39Q 18.8 5 . 3  l . 6  1.355 105.9 .421 1.090 303.1  548.6 ,631 1.550 83.8 .620 -2 .0  -26.8 
4-5070 4-6090 ,176 218.5 -6.4 2 . 2  ,699 104.3 .359 1 .181  2Ct9.2 442.9 .757 1.6040 108.8 1,089 - a 8  16 .5  
13.20 9 . 2 1  5 . 5 0  3 .92 7.32 3 .71  15.13 1 /2 /2  87.6 3.4 23.2 ,195 4.980 1 4 8 . 3  325.8 ee.5 
-3 .9  .929 107.7 , 321  ,904 231.0 289.9 ,609A 1.1990 74.6 1.284 -2.8 -9 .9  37.6 ,347 
1 .7  1.318 103 .1  ,404 1.099 311.2 346.4 .E55 1.544 85.7 .626 -2.3 -29.5 C41.5 ,180  
2 . 1  ,884 101.8 .358 1.152 2113.0 446.9 .740 1.5640 109.5 1.018 -.I 14.4 136.5 ~ 3 4 8  




15.36 9 .24  
4-5540 4-5589.6 ,302 139.6 3.7 
4-S389.6 4-5840 .a47 22 .9  6.6 
4-5670 4-6100 ,106 229.0 - 1 0 . 0  
13.12 9.91 6 . 4 1  
4-55SO 4-5596.L ,363 136.7 7 .3  -3 .4 
4-5590.2 4 - 5 8 4 0  ,294 26.9 9 . 9  2.2 
4-5010 4-6110 ,164 240.9 -13 .3  1 . 9  
14.84 11.08 7.64 3.76 
4 - 5 5 6 0  4-5614.3 ,411 136.9 10.5 - 2 . 1  
4-5614.5 4-5840 .243 23.4 30.9 5 . 2  
4 - 5 8 7 0  4-6120 ,169 213.4 - 1 6 . 1  1 . 8  
10.32 12.23 8.68 4.09 
4-5570 4-5643.9 .397 153.0 1 2 . 9  -.I 
4-5645.) 4-5840 * 2 7 5  356.2 -13.5 -2 .1  
4-5070 4-6130 . l e 2  261.6 - 1 8 . 0  1 . 1  
16.13 12.22 8.38 5 .91  __ -._ - - _ _  
,014 111.0 ,361 1.059 255.2 318.2 ,671A 1,4410 19.5 
,363 100.3 .385 1.111 322.1 143.5 .E83 1.539 87.8 
,670 99.1 -360  1.128 196.9 450.9 .722 1.5340 109.9 
7.18 3.45 15.26 l / 2 / 2  73.6 2.5 24 .2  .694 4 . 7 1 1  
-085 112.7 .425 1.253 271.9 351.0 .721A 1.7860 87.3 
-571  94 .3  .365 1.126 343.6 539.5 ,716 1.5371 90 .3  
.658 96 .1  .367 1.107 190.8 454.9 . I 0 1  1.5130 110.1 
7 .48  3 . 5 5  15.43 1/2/2 6 6 . 0  3.8 5 0 . 7  1.020 2.338 
1 .341  
.634 
1 1.068 





- 3 . 1  - 1 4 . 0  30 .9  .E94 
- 2 . 9  - 3 3 . 3  249.9 ,170 
-.l 12.0 144.6 e 3 5 3  
10 .6  6 2 . 3  86.7L 2 ,023 
, -3 .1  - 1 8 . 2  1 2 . 4  ,243 
-6.4 -45 .4  2 5 9 . 7  .192 
- . 7  9 .4  152.5 -361  
313.2 - 7 4 . 8  lOO.6D 1.304 
.06S 112.6 .407 1.185 266.8 383.8 ,702 1.6670 96.8 1.392 -3.6 -18.6 4.5 e275 
,373 8 1 . 1  .379 1.115 30.5 178.7 .6920 1.537A 90 .8  .E36 1.0 -20.4 262.9 ,104 
-646  92 .9  ,378 1.089 184.8 458.9 .678 1.5OlD 111 .0  1.049 -.I 0 .5  100.2 a 3 7 4  
1.30 3.85 1 5 . 7 0  1 /1 /2  63.0 5 . 5  9 .5  ,795 12.100 143.7 290.1 2 8 . 1  45.7L 6 . 0 2 0  
-. . . - MARS ARRIVAL DATE = 2445850 I 2 9  MAY 1984) 
.717A 1 .011  81.3 1 ,271  9 . 8  87 .6  40.3 
.720 1.526 88.0 .650 -6.8 - 4 7 . 8  250.0 
.E33 2.4670 108.4 1.193 3.7 33 .3  7 7 . 7  




t . ¶ 5 0  
. e49  
. I 7 6  
.598  
1 ,081 











. 3 5 ?  
. 3 5 i .  
4-1470 4-5618.9 ,229 129.1 - 4 7 . 2  
4-5610.9 4-5850 .e35  22 .0  34.4 
4-1880 4-6030 . 3 5 5  178.4 - 3 . 9  
17.34 13.37 5.13 
-12.9 .908 87 .8  ,172 ,866 169.2 341.6 
5 . 6  1.371 9 2 . 1  ,359 1.123 349.9 S 4 3 . 5  
-2 .0  .86l  119.2 ,495 1.650 251.0 418.1 
3.97 1.37 8 .23  16.51 1 /2 /1  73.5 19.4 
4-5490 4-5630.1 .14? 183.7 5 7 , 6  7.4 .905 9 0 . 1  ,170 .868 183.6 364 .7  .720 1.01SO 90 .7  1.275 -10.8 -7L.6 10.1 
4-1636.1 4-5650 ,249 . 7  - 3 0 . 5  - 5 . 3  1.313 8 5 . 5  ,363 1.119 17.0 162.8 . l i e 0  1 . S 2 5  8 8 . 4  ,647 3 . 7  -10.0 261.3 
4-5600 4-8050 ,307  190.9 13.3 7.9 .E01 115 .4  a431 1.417 238.8 426.4 ,807 2.0210 108.0 1.152 - 0 . 3  5.8  9 3 . 7  
14.69 10.91 4 .01  3.72 7.12 6.96 16.22 2 /1 /2  11.0 20 .1  12 .9  .968 2 . 7 3 7  95 .8  5 5 7 . 0  -5 .0  I 9 . 5 L  
4-5100 4-564O.L ,154 177.6 57.9 
4 - 5 6 4 0 . )  4 - 5 8 5 0  ,254  356.2 -20.1 
4-5600 4-6000 ,265 197.8 4 . 7  
13.63 9 .96  4 . 0 9  
1 . 5  
-3 .7  
4 . 3  
3 .66  
,903 
1.372 
. I 7 6  
7.06 
9 2 . 4  















,119 1.0200 91.4 1.276 - 1 0 . 9  
.1040 1.525 8 8 . 2  ,645 2 . 0  
-794 1.8810 1 0 8 . 1  1.156 - 2 . 7  
52.0 ,930 2 . 2 8 0  95 .0  351.0 
.459A 1.0410 67 .3  1.190 - 1 . 6  
. 5 8 T  1.569 78 .0  .621 - 1 . 0  
,769 1.6980 108.9 1 .106  - 1 . 3  
23.0 ,280 5.019 180.1 318.7 
.529A 1.088D 7 0 . 6  1.231 -2 .3  
-621  1.154 80.6 ,627 - 1 . 9  
. 7 5 5  1,6340 109.2 1.094 -1 .1  
22 .3  ,361 5.173 150.3 324.1 
-71.5 11.0 
- 1 6 . 2  L O O . 1  
lS.0 102.0 
- 8 . 1  57.4L 
- 4 . 2  35.1 
- 2 1 . 6  2 2 2 . 4  
16 .6  119.9 
18 .1  80.4L 
- 0 . 0  38 .1  
- 2 4 . 8  229 .1  
15.4 128.3 
26.8 83.4L 
4 - S I Z O  4 - 5 5 7 5 . 5  . 240  159.1 -3.7 
4-5575.5 4 - 5 6 5 0  .464 13 .5  3 . 0  
4-5680 4-6080 .E14 208.6 - 2 . 6  
14.46 10.01 5 . 4 1  
- 4 . 1  
1 .3  
2 . 1  





99.5 . 388  .750 
109 .1  , 4 5 5  1.078 
108.9 -377 1 . 2 3 3  
4 . 6 0  13.37 1/2/2 







98 .1  
230 .3  
309.2 
207.9 
91 - 4  
251.3 
5 5 5 . 2  
438 .4  
6 . 1  
4 - 5 8 3 0  4 - 5 5 0 2 . 1  







. 1 9 5  216.3 
13.90 9 .83  
- 3 0 5  14C. l  




, 2 9 7  27 .6  
. l I 2  236.4 
14.95 11.26 
- . 3  
4 .3  
- 5 . 8  
5.66 
3 . 5  
5 . 3  
-9 .1  
6.40 
7 . 2  
8 . 1  
-12 .4  
7 .68  




-3 .9  
1.5 
2.2 
3 .53  
. e 5 5  
1.354 
.714 













- 3 4 6  ,808 
.429 1.087 
,368 1.194 








4 . 2  
287.9 
550 .8  
446.3 
2.9 
.6OlA 1.1980 74.0 1.282 - 2 . 8  -9.7 S 7 . 5  
.649 1.141 82 .7  .633 - 2 . 1  - 2 7 . 9  tS6.O 
,740 1.5830 109.5 1.061 - 1 . 0  13.7 136.6 
20 .8  .471 5 . 5 3 5  132.9 331.2 42.1 8 O . l L  
.. 
,181 
, 3 5 9  
L . 1 3 1  
4 - 5 5 5 0  4-5596.0 
4-5590.0 4-5850 
4 - 5 6 6 0  4-6110 
,615A 1.1120 79.1 1.347 -3 .1  - 1 3 . 9  31.0 
.681 1 . 5 3 3  8 5 . 0  -640  - 2 . 0  - 3 1 . 0  244.7 
.724 1.5150 100 .9  1.070 - . 9  11.4 144.7 
22.2 ,682 5.193 98.7 11.0 03.5 87.dL 
-3.4 1.014 111.1 ,362 1.058 2 5 5 . 0  317.6 
1.8 1.362 100.6 ,385 1.107 321.0 548.0 
2.0 .683 101.4 .362 1.134 201 .1  450.2 
3.67 1 . 0 1  3.63 15.29 1 /2 /2  83 .3  2.8 
4-5500 4-5616.1 ,397 139.7 11.0 -1 .8  1.076 112.2 .409 1.223 270 .1  351.9 .722A 1.7230 88 .6  1.397 -3.0 - 1 6 . 6  
4-5610.1 4-5050 .E51 22.7 31.6 5 .1  1.370 93.0 .359 1.123 348.7 543.6 -719 1.526 8 5 . 0  ,650 - 0 . 3  - 4 6 . 3  256.0 
4-5880 4-6120 ,170 248.¶ -11 .3  1 .6  .e69 98 .6  .365 1.111 195 .1  454.2 . I O 8  1.5160 110.5 1.059 -*6 0.8 152.7 
15.86 11.96 6.31 3.91 1.30 3.59 15.38 1/2/2 73.4 3 .8  52.0 1.129 2.282 70.5  310.9 -75.0 101.9D 
,174 
, 5 1 4  
1 . 0 0 1  
MARS ARRIVAL DATE 3. 244S860 I 8 J 
4-1500 4-564O.L . I55  178.1 5 8 . 0  7 6 .905 92.4 .173 ,869 191.6 319.1 .719 1.0200 91.4 1.210 -11.0 - 7 1 . 7  l l . 5  
4-564O.L 4-5860 .256  319.1 -e3.8 - 4 . 3  1.371 83.9 .366 1.112 23.0 181.5 .705D 1.518 8 5 . 1  .652 2.6 -13 .2  256.1 
4-5690 4-0060 .306 200.7 0.9 6 . i  .e01 115.6 .434 1.393 231.7 429.9 .788 1.999D 1 0 9 . 1  1.148 - 4 . 7  10 .2  lOe.4 





4-5520 4-3511 .4  .270 151.3 -3.5 
4-5572.4 4-5860 .509 1 2 . 1  2 . 9  
1-1090 4-6000 -243  208.6 -2.4 
16.20 11.11 3.82 
4 - S S 3 0  4-5560.1 .214 148.1 -.6 
4-5560.1 4-5060 .450 18 .L  5.5 
4-5090 4-6090 . e l 9  015.1 - 5 . 3  
15.03 10.62 5.90 
-4 .3  ,1?3 100.2 .426 .?SO 194.4 245.1 
1.2 1.349 112.0 ,479 1.075 286.T 559.5 
3.1 ,752 111.1 .393 1.260 225.3 437.9 
5.09 8 - 4 7  5.30 13.61 1 /2 /2  115.2 7.2 
.419A 1.0400 84 .6  1.114 -1 .9  -3 .9  33.5 
.560 1.591 1 3 . 7  .626 - 1 . 5  -19.3 t 1 7 . 7  
.784 1.7560 1 0 9 . 8  1.114 -1 .8  1 5 . 3  119.9 
22.4 ,232 5.149 l6C.3 316.3 16 .1  91.0D 
,5041 1.0870 69 .1  1.211 -2.4 -6.3 37.3 
.e04 1.585 11.1 .634 -1 .1  - 2 1 . 1  L24.2 
.752 1.674D 109.6 1.099 - 1 . 5  14.5 126.4 
21.4 .316 5.360 1¶1 .6  312.1  1 4 . 6  95.6L 
- 509 
.e34 












. S I 0  
3 .010 
-4 .2  .E43 104.4 .366 .791 208.3 261.6 
1.2 1.353 108.3 .443 1.085 296.6 517.3 
2.6 -731  108.8 ,380 1.213 219.1 441.0 
4.43 7.82 4.72 15.52 1 /2 /2  108.3 5 . 1  
4-8S40 4-5567.4 . 311  141.0 3 . t  
4-5501.4 4-3660 .316 23.3 4 . 3  
4-1090 4-0100 .LOO L23.D -6.6 
14.90 10.00 0 . 6 2  
4-5550 4-8590.9 ,360 131.0 1.0 
4-5590.9 4-3660 .BO6 L6.2 8 .3  
L-SOBO 4-0110 . l o 0  LSt.6 -11.1 
13.40 11.09 1.1s 
-4.1 ,921 108.4 ,341 ,892 228.9 L64.2 
1.2 1.356 105.1 ,418 1.094 306.0 555.1 
L . 3  ,113 106.3 .371 1.175 2 l t . O  445.1 
4 . 0 t  1.4P 4.L6 15 .4 t  l / L / 1  101.6 3 . 1  
-3.8 1.013 111.4 .a66 1.010 254.4 811.4 
1.4 1.361 101.5 ,309 1.104 310.5 552.4 
2.1 .OD6 103.1 .360 1.143 206.0 449.6 
1 . 7 1  1.11 3.93 15.37 l/t/t? 93.3 3 . t  
.58?4 1.1960 73.0 1.218 -1.9 -9.4 57.3 
.E39 1.546 19.1 .e40 -L.O -LS.9 L3O.O 
.739 1.6110 109.6 1.066 -1.t lL.9 136.7 
SS.6 .4eS S.006 155.1 3L8.9 40 .5  01.4L 
.O?OA 1.4430 W . 5  1.340 -3 .1  -13.0 31.3 
. I t 4  1.1630 110.1 1.07S -t.,l !0 .1 144.0 
CO.1 .e35 5.?38 9 8 . 7  10.t 04.a O O a T L  
,671 1.134 o t . 3  .e41 -1 .4 -29.9 t 5 9 . 1  
118 
UTOCOVER 11118 * 30 DAY3 1984 OUTBSUNO SWINGBY YISS1C.N OURATION I ¶ 6 0  C A Y S  
M A R S  ARRIVAL CATE 2 . ( 4 5 @ 6 0  
8 JUN 1 9 P 4  - -. _ -  
LAUNCH 3UNGBV EPEE01 R A l  
8WNGBV ARRIVE EPEE03 R A 3  
DEPART RETURN EPEE01 R A 5  
PROP AERO . . -_ __ 
4-5560 4-5622.1 . 3 8 3  140.6 
4-5822.1 4-5860 ,223 19.5 
4-5090 4-6120 -118  243 .1  
15.63 11.82 
4-5500 4-5640.5 ,161 180.0 
4-5640.5 4-5870 ,265 - 2  








31 .9  
- 1 4 . 6  
8 .07  
- -  
59.0 
-30.1 
1 3 . 2  
4 . 1 1  
1 1 V 1 PSI 1 ECCEN SMA THE11 THE12 PERIH AFHEL 
1 3 V 3 PSI 3 ECCEN SHA THE13 THE14 PERlH APHEL 
1 5 V 5 PSI 5 ECCEN 3MA THE15 THE16 PERlH APHEL 
O V A  EVA DVO EVR TYPE SUN A SUN R KIFPA - A  
P31 2 V 2 I 2 OECL2 RAP SPEECP 
PSI 4 V 4 I 4 DECL4 R A 4  8PEEC4 
P S I  8 V 8 1 6 O E C L I  RAE 8PEEC6 
E 1NC RAP OECLP ETA PERlC 
-1.4 1.066 111.6 ,394 1.191 269 .1  360.7 ,722 1.6600 90.2 1 .390  -3.0 - 1 9 . 3  7 . 0  - 2 e 5  
4.9 1.370 91 .6  .356 1.120 354.0 547.1 ,721 1.519 85 .8  . 6 5 7  -6.3 - 4 6 . 7  P51 .1  - 1 8 0  
1.9 ,681 101.0 .366 1.117 200.4 453.5 ,709 1.5250 110.5 1.062 - 1 . 0  8 . 2  152.8 .OS9 
3.81 7.21 3.75 15.39 1/2/2 81.2 3.9 52.6 1.212 2.258 77.4 308.9 -75 .8  102.40 1.524 
M A R 3  ARRIVAL DATE = 2445810 (18 JUN 1984) _. . . 
8 . 0  ,905 92.4 ,173 ,869 191.8 369 .8  -719  1.0200 
- 5 . 7  1.371 84 .2  -364 1.111 21.9 191.6 . I 0 6 0  1.515 
11.3 ,830 117.9 ,468 1.468 242.7 429.3 . ? E l  2.1550 
3.04 1.05 8.65 l l . $ l  1 /1 /2  89 .8  25.4 42.3 ,859 
4-9510 4-5644.5 .Ill 113.8 5 1 . 5  8 . 1  ,907 94 .2  
4 - 3 6 4 4 . 5  4 - 5 8 7 0  .E69 359.0 - 1 7 . 8  -3 .5 1.370 82.3 
4-1000 4-6010 .310 2 0 5 . 7  2 . 2  5.2 .e01 115.7 
14.92 11.34 4 . 2 9  3.18 6.98 7 . 0 5  
4-5530 4 - 5 5 7 7 . C  ,295 150.4 - . 9  - 4 . 5  .825 103.3 
4 - l 5 r f . C  4-5870 .480  17.3 2.1 1.0 1.352 110.5 
4-5900 4-6090 .248 214.9 - 5 . 4  3.0 , 1 5 1  111.1 
i o . r e  11.71 6 .28  5 . 0 7  8 . 4 5  5 .43  
4-5540 4-5585.3 .324 142.3 2.8 -4 .3  .913 109.0 
4-5581.3 4-5870 .405 23.3 3 . 3  1.0 1.356 106.7 
4-5900 4-6100 .224 221.8 -8 .3  2.5 . I 3 0  108.0 
16.10 11.69 6.85  4.41 1.80 4.85 
91.4 1.276 -11.4 -12 .7  10.8 .265  
83 .5  ,660 3 . 9  - 7 . 8  P 5 3 . 0  .173 
110.0 1.164 - 9 . 9  - 1 . 2  100.3 a456 
2 .172  94 .0  358.1 - 4 . 3  5 6 . 1 ~  1 . 5 ~ 2  
. l e 0  ,813 199.9 315.2 .716 1.0300 92 .3  1.279 - 1 1 . 4  -10 .4  7.4 . e69  
.438 1.370 236.5 433.3 .770 1.9100 110.4 1.145 -3.9 11 .6  111.1 .dl18 
8 . 4 5  1/1/2 90 .6  12 .6  52.9 -832 2.245 93.4 358.3 -1.1 56.6L 1.036 
.399 .776 206.2 2 5 5 . 0  .467A 1.0860 86 .7  1.209 -2.6 -8.0 3 6 . 1  a480 
,466 1.083 290.8 561.3 .578 1.587 73.3 .642 - 1 . 6  -20 .6  2 2 0 . 4  .e34 
.397 1.239 224 .1  441.2 .748 1.7300 110.3 1.107 -1 .9  13.4 128.5 ,380 
5.83 1 /2 /2  111.6 6 .1  20 .1  .261 5 . 5 1 3  155 . t  3 1 9 . 9  22.5 6 8 . 1 L  1.194 
. 3 7 i  1.106 28.8 191.8 .6960 1.517 8 3 . 2  1.7 -18.3 250.8 . t r o  
.358 .E80 226 .8  278.9 ,565A 1.1940 1 1 . 5  1 .271  - 3 . 0  -9.0 36.9 ,405 
-430 1.092 301.5 559.3 .623 1.561 76.8 .648 - 1 . 9  - 2 3 . 9  226.5 .206 
.383 1,193 Z11.9 445 .1  ,736 1.6510 110 .3  1.09E - 1 . 5  1 2 . 1  136.8 - 3 1 1  
5 . 6 5  1/2 /2  111.2 4 . 5  18.4 .367 0.259 137.1 826.3 38.4 83 .SL 1 .931  
4 - 5 1 5 0  4-5595.C .3?7 137.5 8.0 -3 .7  1.011 111.8 ,374 1.053 253.3 311.5 .659A 1.1460 7 1 . 4  1.344 - 3 . 2  - 1 3 . 1  31 .8  9321 
I - S ! I 9 5 . C  4-S8?0 . 3 2 7  28.9 4.7 1 . 1  1.360 102.4 .397 l . l O Z  314.7 556.8 .66¶ 1.540 7 9 . 5  ,655 -2.2 -C1.1 234.2 a185 
4-5900 4-6110 .205 229.8 - 1 l . C  2.2 .711 106.1 .315  1.156 211.8 449.0 . 7 2 3  1.5900 110.4 1.018 -1 .3  PO.0 145 .0  .365 
18.22 12.31 7.93 3 .91  7.30 4 .38  15.53 1 / 2 / 2  103.5 3.8 18.0 ,562 0.401 99.4 1.9 6 0 . 0  09.4L 3.037 
4-5160 4-11626.C - 3 1 0  141.8 1 2 . 0  -1.1 1.055 111.1 ,378 1,160 267.1 365.3 . l e i  1.5990 91. )  1 . S 6 2  -3 .1 -19.8 5 . 0  , 218  
4-5see.c 4-$870 .218 10.2 31.0 4 . 1  1 .371 90.2 .355 1 . i i 8  359.2 551.7 , 122  1.515 83 .1  .ea5 -6 .3  -46.3 247.4 . i r e  
4-5900 4-6120 ,191 239.0 -14.0 1.9 -094 105.4 .370 1.126 205 .3  452.8 ,709 1.5430 110 .6  1.065 - 1 . 2  7 . 5  1SS.O .SO3 
15.63 11.84 1.78 3 . 1 9  1.19 4 .06  15.48 1/2/2 8 9 . 0  4 . 1  52.0 1.259 2.282 7 8 . 5  306 .1  -77.e l 0e .10  1.615 
- -__ . . __ 
4-5510 4-5644.9 .110 1 7 3 . 1  57.4 
4-5644-0 4-5880 .268 . I  - 2 2 . 0  
A - O O I O  4-6070 -361  209.4 4 . 9  
10.38 12.70 4 . 2 9  
4-5560 4-5630.4 ,351 143.2 12.5 
4-5630.4 4-5080 .211  13.4 26 .9  
4-IS10  4-61CO . E l 1  236.0 -13.0 
13.86 12.0C l e 5 1  
--I_ _ _  - - __ MARS ARRIVAL DATE = 2445880 (28 JUN 1984) -_ 
8 . 1  .901  94 .2  . I 8 0  ,873 199.9 375 .2  ,716 1.0300 92 .3  1.279 -11.4 -70 .3  1 . 4  
-4 .2  1.311 82.8 .370 1.108 27.2 195.0 .6980 1.517 8 1 . 2  ,667 2.4 -13 .1  248.3 
1 .9  .830 118.1 ,472 1,443 241 .1  432.8 .163 C.1240 111.5 1.159 - 6 . 1  5.7 110 .1  
3.01 1.07 8 . 4 1  11.29 1/1/2 98.9 11 .1  48.5 ,855 2.430 92.8 859.8 - 4 . 8  9 6 . 6 L  
-.I 1.044 110.5 ,364 1.130 264.9 309.7 ,719 1.5410 b2.4 t . 3 7 6  - S . l  -20.3 1 . 1  
4.4 1.571 88 .9  . 3 5 5  1.118 4 . 3  195.5 . ? L I D  1.515 81.0 .E73 -6.0 -44 .9  t43.0 
C 0 710 105 8 318 1 139 210 4 452 .1  .108 1.5690 111.0 1.010 -1 .4  6 .9  193 .1  




1 . 1 9 9  
5t17 
.181 
~ 3 1 0  
1 740 
119 
MISSION OURATlON I 600 D A Y S  ITOPOVER TIME = SO DAY3 1984 OUTBOUND SWINGBY 
MAR3 ARRIVAL DATE E 24457RO 
20  M A R  1964 
LAUNCH 3WNGBY 3PEEOl--RAl - D E C L l ~ ' ~ - ~ - - ~ - P S I  l-EiCEN-SMA -THETI THETZ-PERIH -APHEL- PSI 2 V 2 I 2 OECL2 RAP 3PEEOL 
6WNGBY ARRIVE 3PEED3 R A 3  OECLS I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 V 4 I 1 OECLl R A 4  SPEED4 
DEPART RETURN EPEE05 R A 5  OECL5 I J V 5 P S I  5 ECCEN SMA WETS THE16 PERIH APHEL PSt 6 V 6 I 6 OECL6 R A 6  SPEED6 
AP OECLP ETA PERIC 
- -_____. 
E V A  -0VO-EKR _-TYP-E-SUN A-SUN R KAPPA-- :A __ E - I 
- MARS ARRIVAL DATE = 2445780 ( 2 0  MAR 1984) - -  
PROP AERO OVL 
___I. . _ - --.-__I- - __  
4-5470 4-S827.9 ,150 190.8 54.9 7.5 .910 67.3 .169 ,868 169.0 356.0 .721A 1.015 89 .4  1.273 -10.8 - 7 3 . 2  23.9 . 2 4 R  
4-5627.9 4-S760 - 2 4 8  22.7 - 1 8 . 9  -3 .3  1.416 90.8 ,446 1.301 357.4 102.0 , 7 2 1  1.881A 112.9 .690 2.2 - 1 9 . 9  2 7 5 . 6  e 3 3 3  
4-5010 4-6010 ,130 2 1 8 . 0  -6 .4  1 . 7  .617 96.7 ,339 1.192 193.4 437.6 ,188 1.S960 101.1 1.094 . 3  23.2 110.4 - 3 2 3  
11.00 3.82 4.05 8.19 1 1 . 5 5  2 .77  14.68 2 /1 /2  22.0 5.1 54.2 .976 2 . 1 9 3  90.4 2L.6  -10 .3  91.60 1.165 
4-5460 4-5632.1 ,147 188.5 3 6 . 5  
6-5632.1 4-S780 .248 18.0 -16 .3  
4-5010 4-6060 ,139 229.9 - 1 0 . 4  
15.24 6.95 4 .01  
4-5520 4-5576.0 ,241 154.5 - 3 . 7  
4-5576.2 4-5780 .453 11.4 7.4 
4-¶810 4-6120 .248 264.6 -19 .1  
18.49 10.77 5.33 
_____ 
4-1470 4-5628.1 e 1 4 3  189 .1  53 .6  
4-5628.1 4-5790 a230 18.5 -21 .6  
4-5020 4-6070 ,133 2 1 4 . 0  -4 .7  
13.84 8.80 3.97 
4-5460 4-5632.L ,140 186.9 55.3 
4-5832.L 4-5790 ,239 13.7 -18.0 
4-5820 4-6080 .138 226.1 - 8 . 9  
13.95 8.85 3.94 
4-5490 4-5636.1 .147 183.6 57 .6  
4-5636.1 4-5790 ,249 9 . 1  - 1 5 . 1  
4-5020 4-6090 .149 237.9 -12.6 
14.30 1.11 4 . 0 1  





~-IOLO 4 - 6 i z o  




































- .4  
8 .6  
-19.7 
5 .11  
1.4 ,907 39.2 
-2 .8  1.418 88 .9  
1.7 -647 94 .2  
8.28 11.65 2.94 
-4 .0  .802 99.4 
2.6 1.366 108.6 
2.0 .611 80.4 
5.72 9 .10  5.44 
7.0 .910 6 7 . 8  
-3 .6  1.403 90.1 
1.8 .867 98.7 
1.04 10.41 2.83 
MARS ARR1 --- 
.169 .E67 176.0 360.1 . 7 2 l  1.013 
~ 4 4 8  1.308 3 . 6  141.5 ,7210 1.891A 
.349 1.173 187.9 442.2 .764 1.5820 
.379 ,755 196 .1  252.8 .469A 1.0410 
-464 1.130 298.0 525.0 .605 1.65JA 
.440 1.114 167.3 462 .1  .623 1.604 
17.26 1/2/2 44.2 6.9 26 .8  ,293 
[VAL DATE = 2445790 (30  MAR 19841 - 
.169 ,868 169.0 356.3 . I L I A  1.015 
-419 1.243 359.8 508.7 .722 1.784A 
,359 1.195 197.8 437.0 . I 9 1  1.6000 
14.96 2/1/2 21.5 2.8 17.0 ,976 
14.65 2/1/2 28 .7  5.3 50.4 1.061 
90.0 
l i 3 . 3  
108.3 
2.097 
6 7 . 6  
102 .3  
115.4 




2 . 3 4 8  
__ 




-3 .9  
2 .4  
I . 9  
5.16 
-4 .1  
2 . 7  
I .9 
5.34 
4-5410 4-5628.L , 1 4 0  188.5 
4-5628.t  4-5800 .E33 15 .0  
4-SO30 4-6070 ,141 210.1 
13.00 6.90 
4-5460 4-5632.L ,137 185.9 
4-56SP.L 4-1800 ,234 10.1 
4-1630 4-6060 ,140 222.0 
12.98 6 . 6 1  
4-5490 4-5636.L ,144 182.6 
4-5636.L 4-5600 ,244 5.0 
4-5030 4-6090 .146 234.2 
13.20 7.05 
4-5500 4-S360.8 ,228 165.0 
4-S500.8 4-5800 .488 4.4 
4-5030 4-6100 .159 245.0 
13.00 0 .41  
4-¶510 4 - ¶ S 7 3 * 8  .216 180.0 
4-5513.9 4-1600 .451 9 . 2  
4-5030 4-6110 ,160 256.3 
13.36 8 .17  
6 -5520  4-5570.1 ,227 152.7 
4 - 5 W 6 . 5  4-5800 .423 13.3 
4-5030 4-6120 .EO9 2 6 5 . 1  
14.27 9 . 5 7  
4-5530 4-5582.0 .258  145.6 
4-5582.B 4-5600 , 3 9 1  17 .1  
4-5030 4-0130 .247 272.4 
15 .82  11.00 
52.8 
- 2 4 . 1  





3 . 9 0  
51 .0  
-16.3 
- 1 1 . 3  
3.90 
- 6 . 9  
5 .0  
-14 .5  
5 .12  
- 6 . 2  
5 . 9  
-16 .6  
4.97 
- 3 . 7  
6 .9  
-18.4 
5 .10  
- . e  
0.3 
-19.4 












91 .8  
-10.0 - 7 3 . 2  
1 . 6  -P0.9 
.3  21.0 
1 7 . 9  -11.7 
- 1 . 7  - 4 . 2  
-2.2 -27.6 
. 3  13.0 
322.2 23.7 
- 1 0 . 2  -11 .9  
2.1  - 1 8 . 8  
. e  22.7 
18.0 -7 .2  
I.-__- 
20.4 .e46  
118.8 .336 
83.4L I . O l 1  
35.6 * 4 ¶ 3  
250.8 . P I 0  
150.1 .445 
85.0L .970 
e1a.o - 3 1 0  
23.4 .e30 
275.7 .31Q 
110 .6  .see 
8 7 . l L  1.430 
7.0 .907 89.2 .169 .867 176.0 360.3 .721 1.013 90.0 1.274 -10.3 - 1 2 . 1  20 .3  ,239 
- 3 . 0  1.404 88 .2  .421 1.244 6 . 0  148.4 ,7200 1.769A 109.0 ,671 1 . 8  -2Cl.2 276.1  6312 
1.8 ,615 96 .2  ,346 1.174 192 .1  441.5 .768 1.5800 108.0 1.008 - 2  2 1 . 3  119.1 e333 
7 - 1 0  10.47 2.91 14.88 2/1/2 26.2 3 . 0  54.2 l.OS1 2.195 92.4 13 .3  -9 .3  78.6L 1.257 
7.3 ,905 90.7 .170 ,668 183.8 364.7 .720 1.0150 9 0 . 7  11.275 -10.7 -72.5 16.1 -248  
-2.7 1.405 86.3 .424 1.243 12.4 148.4 .T i60  1.771A 109.2 .670 1.3 -21.2 C 7 6 . 1  ,315 
1.8 .645 93.5 ,356 1.156 186.4 446.0 ,744 1.5600 109.1 1 .081  a$? 19.5 127 .3  .340 
7.16 10.53 3.14 15.17 2/1/2 26 .1  . 9  S 7 . 6  .972 L.077 92.4 9.0 -11.5 71.6L 1.047 
.782 9 4 . 6  .387 .737 187.4 248.9 .4SlA 1.0220 8 7 . 2  1.180 -1.0 -2 .5  32 .7  
1.358 109.3 .460 1.103 295.0 531 .5  ,591 1.611A 97.1  .569 -1 .0  -26.6 2 4 4 . 0  
.62S 87.2 .393 1.124 115.6 455.4 ,683 1 . 5 6 5  112.1 1.086 - 2  15.0 143.2 
8.38 4 . 1 1  18.06 1/2/2 54 .2  3.7 2 5 . 7  ,283 4.489 180.2 317.1 10 .6  87.5L 
,811 99.2 .365 ,763 198 .1  2 5 5 . 5  .484A 1.0410 68.7 1.200 -1.7 -4 .4 3 6 . t  
1 .362 101.0 .451 1.118 299.4 529.1 . 6 l 2  1.820A 9 8 . 7  ,198 -e.+? -28 .1  249.6 
.611 83 .3  ,421 1.111 170.3 460.4 ,643 1.578 114.1 1.059 .2 12.4 1 5 0 . 1  
8 .54  4 .82  16.15 1 /2 /2  49.9 8 . 0  26.4 -317 4 . 3 7 6  113.8 3L2.6 L 4 . 0  64.9L 
.OS4 103.9 .349 ,807 209.7 265.7 ,525A 1.0880 70.3 1.230 4 . 3  -6 .6 38 .0  
1.366 106.5 .444 1.129 303.8 528.7 .628 1.63lA 100.2 .a06 -2.6 -29.5 253.8 
,609 18.6 .458 1.099 165.9 465.8 .595 1.602 11647 1.052 - 2  9.6 157.9 
8 .72  6.01 1 7 . 7 0  1 /2 /2  48 .1  8 . 5  L6.5 .354 4.366 144.6 3L8.0 31.7 62.1L 
- MARS ARRIVAL DATE = 2445800 ( 9 APR 1984) 
6 . 8  
-4 .0  
1.9 
8.09 
6 . 7  















-3 .9  
2 . 2  
1 .6 
4.69 
-4 . O  
2 .5  
1.1 

















, 7 8 7  
1.355 














89 .2  




85 .9  




92 .8  
3.35 




99 .0  
107.3 





5 .39  
.169 ,868 169.0 316.5 . 7 2 l A  1.015 89 .1  
.400 1.202 1.7 155 .2  .7220 1.683A 1 0 4 . 7  
-341  1 .201  202.3 438.5 . I 9 2  1.6100 107.1  
14.66 2/1/2 32 .1  5 . 5  4 6 . 7  1.107 2.521 
. l e 9  ,867 176.0 360.4 
.402 1.202 8.0 155.0 
,345 1.177 196.5 440.8 
14.84 i ? / l / Z  31 .6  3.3 
. I 2 1  1.013 90 .1  
.7190 1.685A 104 .8  
,772 1.5830 107.9 
J l . 8  1.098 2.291 
1.273 - 1 0 . 0  -71.3 
. O S 6  2.8 - 1 7 . 3  
1.097 - . o  22.0 
93 .3  13.7 - 4 . 9  
1.214 -10.0 - 7 1 . 4  
.e56 2.0 -19.2 
1.089 - .o  20.7 
93.9 9 .2  - 7 . 7  
.110 ,868 183.7 364 .1  . I 2 0  1.0150 90.1 1.275 -10.5 - 7 2 . 0  
,405 1.200 14.4 155.1 ,7140 1.686A 105.1 , 6 5 5  1.4 -20.6 
,352 1.157 190.7 4 4 l . 2  . ? 4 9  1.5640 108.8 1 .081  - . O  18.9 
15.06 2/1/2 3 1 . 1  1 , l  16.0 1.008 L.130 93.7 5.3 - 1 0 . 3  
.409 .721  
,467 1.081 
,364 1.139 












, 61.6 3 . 1  
,426A 1.0160 65.9 
,576 1.566A 91.4 
,724 1.5530 110.0 
24.2 ,215 4.162 
,460A 1.0220 6 7 . 0  
,599 1.589A 93.5 
,695 1.550 111.3 
es.3 .e95 4 . 5 s 9  
1.167 - .4  - . 9  
.so0 - 1 . 5  -24.2 
1.013 - . O  16.8 
165.6 310.0 13.8 
1 .103  - 1 . 0  -E .¶  
.590 - 1 . 6  - 2 6 . 4  
1.066 r.0 14.4 
160.5 317.4 10.S 
,355 ,769 191.2 257.1 ,496A 1.0420 69.4 1.204 - 1 . 7  -4 .5  
.442 1.106 300.4 533.3 .617 1.594A 9Y.3 .598 - 2 . 1  -2O.L 
,404 1.108 174.1 459.0 .a60 1 . 5 5 5  113 .1  1.050 - . O  11.7 
16.33 1 /2 /2  5 6 . 5  5.3 2 6 . 0  ,336 4 . 4 4 6  153.9 3 L 3 . l  2 3 . 9  
. 338  -314 210.6 266.4 
.433 1 .117  305.1 531.0 
-435 1.095 169.0 464.0 
17.10 1 /2 /2  52.3 7.6 
.538A 1.0890 71.1 
.OS4 1.601A 9 6 . 6  
.619 1.572 115.3 
26.0 .382 4 . 4 4 0  
1.234 - e . 3  -6.0 
.a06 - 2 . 5  -29 .7  
1.051 - . o  9 . 0  
1 4 4 . 5  328 .3  31.3 
2 3 . 1  




275.  5 
119.3 
74.5L 
1 6 . L  
275.4 
1 e r . e  
6 6 . l L  




33 .2  
2 4 2 . 0  
143.6 
3 7 . l L  





252 .e  
158.0 
8 1 . 3 L  







1 . 0 7 0  































M A R S  ARRIVAL DATE = L445610 (19 APR 1984) - - . -- - ___ - 
4-5470 4-5626-E -140  188.3 52.0 6.6 .910 87.8 .169 ,868 169.0 356.5 .72lA 1.015 8 9 . 1  1.273 -15.0 -71 .3  2 3 . 1  
4-5626.t  4 -1810  ,233 1 2 . 3  -28 .9  -4 .7  1 .386  89.2 .385 1.173 3.1 161.4 .7210 1.625A 100.9 .647 3.1 -14 .9  2 7 3 . 9  ~ 2 4 4  
4 - 1 8 4 0  4-6010 e 1 5 2  206.9 -1 .9  2.0 ,689 102.7 ,345 1.208 207.0 436.1 ,792 1,6250 107 .2  1.099 21 .3  111.0 - 5 2 5  



















4-5540 4- I508.8 
4-B508.8 4-5810 
4-S840 4-6140 
. I 3 5  
.232  


























1 8 5 . 5  54.3 
7.4 -22.3 





7.04 3 . 9 1  
165.9 - 6 . 9  
4.6 4 .6  
242.1 -13.4 
8.39 5.14 
159.8 -6 .3  
9 . 7  5 . 5  
253.7 -16 .1  
8.52 4.94 
152.2 - 3 . 1  
14.0 8.4 
263.8 -17.9 
9.16 8 . 0 5  
145.2 - . I  
1 7 . 7  7 . r  
21L.4 -19 .1  
10.40 5.14 
140.1 3 .8  
L I 9 . 3  -19.8 
21.3 0 .7  
i t . 3 8  8 . 4 8  
6.6 
-3 .6  
1 .9  
5.33 
7 . 0  
-3 .0  
1.9 
5.34 




- 3 . 1  
1.9 
1.8 
4 .31  









t . 6  
1.1 
4 . I t  
.907 89 .2  .169 .E67 176.0 
1.367 87.4 .387 1.172 9.5 
.615 100.4 ,346 1.182 201.0 









90.1 .170 .E68 183.6 
85.6 .391 1.170 15.9 
97.6 .350 1.119 195.1 
3 .09  1S.00 L/1/2 37.7 
' 90.4 .411 . l e 0  180.5 
1 110.9 ,466 1.014 289.4 
95 .1  -359 1.139 889.e 
3.25 15.24 3/2/2 77.5 
,789 94.6 ,376 .143 187.1 
1.353 108.0 ,449 1.087 295.4 
.641 92 .1  .372 1.122 183.5 
7.70 3.58 13.56 1/2/2 70.1 
.E20 98.9 ,349 .772 197.5 
1.317 107.0 .435 1.097 300.7 
,631 88.7 .390 1.106 177.0 
7.13 4.10 16.00 11212 64.4 
,864 1 0 3 . I  .331 . E l 8  e11.3 
1.360 105.4 .425 1.108 305.9 
,621 84.7 ,416 1.092 1 7 L . I  
.927 101.0 -331  .900 L30.4 
,813 80.1 , 4¶1  1.000 '167.5 
7.01 s.01 17.47 1 / C / t  14.0 
7.60 4 . 8 6  i 6 . a  a i t i e  19.1 

























I 3 8 . 0  
46?. 4 
9.L 
4 .1  
- 7 2 1  1.013 90 .1  l . 2 1 4  
.Ti80 1.627A 101.1 ,641  
.174 1.1910 101.3 1.090 
49.3 1.119 2.396 9 5 . 0  
.720 1.0150 9 0 . 7  1.275 
.7130 1.627A 101.2 -645 
.753 1.5660 108.6 1.082 
54.5 1.032 P.185 94.0 
,424A 1.0160 6 1 . 0  1.166 
.573 1.178 87.6  .563 
,731 1.5480 109.6 1.074 
L3.8 .e52 4.840 160.4 
.483A 1.0220 61.9  1.185 
,199 1.574A 90.0 .192 
24.9 .300 4.638 181.1 
,705 1.5390 i i o . 8  i . o m  
.502A S.04LD 69.6 1.207 
.620 1.575A 9 1 . 9  .a00 
,674 1.538 112.2 1.050 
25.5 -349 4 . 5 t 9  154.4 
.14?A t.0900 71.1 1.L31 
.e37 1 . 5 7 8 A  93.4 .601 
.OS6 1.546 114.0 1.0311 
es.5 .403 4 . 1 ~ 5  ~ 4 4 . 0  
.602A 1.1990 74.1 8.281 
,699  l .183A 94.9 ~ 6 1 4  
,593 i.IO7 116.4 1.041 
LS.1 ,478 * . I 0 9  lL9.C 
-9 .9  -11 .1  20.3 .232  
2 .3  -11.9 274.1 . e 4 4  
- . 2  2 0 . 0  119.5 ,331 
S.9 -6 .4 7 l . l L  ;.SO3 
-10.4 - 7 1 . 6  16.4 e241 
- . 2  18.3 127.6 - 3 4 0  
L.6 -9.4 6S.3L 1.L22 
1.6 -19.6 ~ 7 4 . 0  . e 4 5  
- .4  - . 9  27.6 *406  
-1.4 - 2  -23 .1  16.2 L30.3 1 6 0
~ 2 0 4  . S 5 1  
310.2 1 3 . 1  90.40 -966 
-1.0 -2.3 33.3 .446 
' -1 .7  -L5.6 L37.9 .eo2 
I - .L 13.8 144.0 .?is7 
317.3 1 7 . 7  87.1L 1.09% 
' -1 .7  -4 .5 37 .1  .A15 
I -2.0 - 2 7 . 9  L44.0 ~ 2 0 3  
I -.e 11 .1  1 5 1 . 1  .386 
I 3L3.0 t 3 . 4  83.0L 1.P.30 
' -2 .3  -6.9 3 8 . f  a366 
p - t . 4  - L 9 . 6  249.4 .LO6 
I - .e  0.3 i s 9 . c  . * i o  
I st6.e 31.1 0 0 . 6 ~  i . 4 ~ 1  
! -e.@ -0 .0  37.5 .3S6 
I -LBO -31.6 L54.a .e11 ' - t 6 4 1611 a .434 i 3 3 6 : ~  44:r 7 8 1 0 ~  1.101 
12 0 
STOPOVER TIME % SO D A Y 8  1904 OUTBOUND 3UIN tBY 
4- 54 7 0  
4-5626.0 
4-5850 
4-5628.0 . i 4 s  1 m . r  
4-6070 . i e r  t o 4 . 4  
12.29 r . s i  
4-5820 ,241 10.6 
54.0  
-35 .3  
- .9  
3.99 
5 4 . 4  
-25 .4  












. e m  
r . i r s  
. m e  
,219 
.334 




1 .305  
4-5460 








4-5632.3 ,136 185.6 
4-9620 .232 5 .6  
4-6080 . I 5 6  214.3 
11.89 7.18 
4 - 5 6 3 6 . L  .l41 161.8 
4-8090 . 1 5 1  225.6 
11.83 1.13 
4-5820 .e40 1.1  
4-5640.3 .156 178.6 
4-5820 ,258 358.5 
4-6100 .153 237.8 
i z .or  1 . 3 5  
. e l9  160.0 -6.2 
,452 9.9 4.9 
.163 250 .0  - 1 5 . 3  
12.58 6 - 4 0  4 . 9 1  
4 - 5 5 1 0  4 - 5 5 1 3 . 9  
4 - 5 5 7 3 . 9  4-5820 
4-5650 4-6110 
- 3 . 7  . r e 1  94.6 
1 . 1  i . 3 1 1  109.0 
1.9 .649 94.4 
4.18 1 - 9 1  3.43 
- 3 . 9  -821 98.9  
1.9 1 . 3 5 5  101.0 
1.6 ,639 91.2 







. 3 r9  
15 .14  
. r 4 i  187.6 ~ ~ 0 . 2  
i 1/2/2 79.9 2.4 
1.081 294.4 5 4 4 . 4  
1.122 18T.8 412.4 
.7T3 197.5 239.0 
1.091 300.4 542.0 
1.105 182.0 416.6 
1i2i2 1 3 . 4  4.3 
.MOA ~.OIPD 61.1 1.103 
. r i z  i.s3zo 110.5 1.066 
24.4 .e94 4.129 i6z.i 
,595 1.566 86.5 .596 
.S04A 1.0420 69.9 1 .207  
.619 1.163 88.5 -603 
,686 1.1250 111.5 1.051 
25.0 .351 4.628 155.3 
-1.0 -2.5 33.1 ,452 
I -1.6 -24.6 232.8 ,198 
- . 3  13.2 144.2 ,359 
3 1 6 . 1  16.1 67 .8L  1.098 
-1.9 - 2 7 . 1  239.4 .194 
- 1 . 1  -4.5 37.1 ,414 
- . 3  10.5 ~ 5 2 . 0  . ~ r 6  
I 3ee.s 22.5 8 4 . i ~  i . e r s  








4 - 5 5 7 9 . r  4-5820 
-3.9 .866 103.4 -328 .e21 211.8 211.3 . S S 2 A  1.0900 12.0  1.239 -#?.E - 7 . 0  30.6 ,381 
2.0  1.318 105.2 .420 1.100 306.0 539.8 .638 1.162A 90.2 .610 -2.2 -29.2 245.4 .194 
4.11 7 . 5 1  4.42 16.22 1/2/2 61.9 6.3 24.8 .414 4.655 145.6 327.8 30.9 6 0 . 7 L  1.514 
1.1  .e29 87.6 ,400 1.090 176.4 461.1 .e54 i.ie6 ii3.0 1.049 -.4 1 . 1  159.6 .39e 
.so2 i59.r 3 . 1  -3.9 .ges 101.7 . ~ r  ,903 231.0 289.6 .BOBA 1.1980 74.5 1.284 -e.e -9.9 37.6 .340 
.348 22.0  8.8 2.3 i.362 103.3 .do8 1.110 312.2 5 3 1 . 5  .6se 1.563~ 9 1 . 1  ,621 - 2 . 1  -31.3 r s i . 3  . i s 6  
.e42 279.6 -19.4 1 . 1  .sea 83.4 .42e 1.011 111.0 465.1 ,616 1.530 115.0 1.041 - .4  4 . 1  266,s .429 










4-5840.  L 
4-5860 
4-5a3r . r  
4-5627.4 
* - ¶ E 3 0  
4-00ro  








. z i r  4.1 
. i r i  eit.5 
1 i . r ~  7.53 
51.9 
-40 .0  
-.2 
4.20 
5 5 . 0  
- 3 0 . 0  
-3.6 
3 . 9 3  
5 6 . 5  
- 2 1 . 7  
3.91 
5 8 . 1  
-16.1 
-11.0 
4 . 1 1  














4 - 2 2  1.61 
1.0200 91.4 1.276 -11.0 -11.1 
0 1 . 5 5 6 A  9 4 . 1  . E 3 1  1 . 4  -19.6 
. O i l  2.122 94.9  3 5 T . 3  -10.1 
I 1.S65 82.8 .EO1 -1.5 -22.8 
1.5300 110.0 1,066 -.I 12.6  
1 . ~ 5 3 0  ios .3  i . o n  -.I 15.0 
A i.oezo 67.0 i . $ r o  -1.1 -2.1 
. e r r  4.83;  165.4 315 .8  1 5 . 5  
11.4 
268 .0  
136.4 













+ s s i o  4-ssre.~ .e25 160.1 -6 .0  
4-JS l2 .8  4-5830 a466 9 . 5  4.3 
4-5860 4 - 8 1 1 0  ,161 245.8 -14.3 





- 4 . 3  
2.2 
3.09 
7 . 5  
- 3 . 3  
2 . 1  
3.86 
- 3 . 8  
1.4 
1 .9 

















1 .0  
.go7 
1.374 
. r i a  






r . 2 9  
























64 .6L  
16 .3  
e65 - 2  
126.L 
60.4L 
i l l ¶  
136 .5  
51 . 6 L  
31 .t 
220.5 











1 6 O . L  
01 .9L 
L 4 1 . 5  






94.0 ,414 . m z  180.9 244.6 
1 i i . r  -469 1.011 288.4 513.3 
99.1 .360 1.128 196.9 450.9 
3.45 15.26 1/2/2 101.9 2.5 
. S U A  1.0900 1 1 . 5  1.230 4 . 3  -6.6 
.618 1.3010 111.6 '1.049 - . I  6 .5  
,631 1 . ~ 5 0  03.0 .#LO -r.a -ra.o 
c3.r .395 4.900 i40.8 3 ~ 5 . 0  t 0 . 5  
12 1 
MISSION OURATION F 6 0 0  O A V S  
M A R S  ARRlYAL OATE 2 4 4 5 8 5 0  
STOPOVER TIME s 30 D A Y S  1981 OUTBOUNO S W I N G B Y  
9 0  3 0 8 1  - -__ .. 
LAUNCH BUNGBY 6PEEOl 
SUNGBY ARRIVE SPEEC3 
DEPART RETURN SPEEC5 
PROP _- _ .  . 
. -  
4-5470 4 - 5 6 1 8 . 9  .229 
4 - 5 6 1 8 . 9  4 - 5 8 5 0  ,235 
4-5680 4-6010 .237 
14 .21  
4 - 5 A 6 0  4-5631.4 .201 
4-5631.4 4 - 5 8 5 0  .323 
1 3 . 1 8  
4 - 5 e a o  4-6080 . 2 i 4  
R A l  OECLl 
R A S  DECL3 
R A 5  OECL5 
AERO OVL 
129.1 - 4 7 . 2  
2 2 . 0  34.4 
2 0 2 . 4  . 7  
10.50 5.13 
1 1 V 1 P S I  1 ECCEN SMA THE11 THETZ PERlH APHEL 
1 3 V 3 PSI 3 ECCEN SUA THE13 THE14 PERlH APHEL 
I 5 V 5 P S I  5 ECCEN SMA THE15 THE16 PERlH APHEL 
O V A  EVA O V O  -EVR TYPE SUN A SUN R p P P A  _ _  - A  
- 12 .9  .908 87.8 ,172 ,866 169.2 341.6 .717A 1.015 
5 . 8  1 .371 92 .7  .359 1.123 349.9 5 4 3 . 5  .720 1.526 
3 . 2  .753 111.1 ,390 1.281 226.5 434.1 - 1 8 2  1.7810 
UARS ARRlVAL OATE = 2445850 (29 M A Y  1984) - 
3.91 1 . 3 1  5 . 1 7  15.50 i / 2 / 2  73.1 8 . 5  34.9 1.093 
P S I  2 
P S I  4 
P S I  6 
E 
87 .3  








v 2  
v 4  









93 .7  
I 2 OECLZ 
I 4 OECL4 
I 6 OECL6 
RAP OECLP 
9 .8  8 7 . 8  
- 6 . 8  -47 .8  
- 1 . 8  16.6 
14 .6  - 2 . 7  
-14.5 -80.5 
9 .8  8 . 3  
- 1 . 3  16 .6  
357.9 -3 .4  
- - _ _ _  
R A C  SPEECL 
R A 4  SPEEC4 
R A O  SPEED6 
ETA PERlC 
4 0 . 3  .23A 
2 5 6 . 0  .18? 
111.4 e364 
91.m C . 5 5 6  
20.4 . a 2 3  
262.0 . e m  
119.9 ,358  
63.OL L.152 
199.3 82 .2  11.2 .907 89.2 ,168 .E67 176.2 319.2 .721A 1.013 
3.3 -56 .7  -11.4 1.373 87.5 ,359 1.122 9.4 182.8 .7190 1.525 
208.6 - 2 . 6  2 . 1  .733 108.9 .37?  1.235 220.3 4 3 8 . 4  .769 1.6980 
9 .31  4 . 7 1  4 . 4 8  1.87 4 .60  15.37 2 /1 /2  73.9 6 . 1  24.4 ,576 
4-5490 4-5636.1 .147 183.7 57.8 1.4 .905 90 .7  .170 .e68 183.6 364.7 .720 1.0150 90.7 1.275 -10 .8  - 1 2 . 8  16 .1  .e49 
4-5680 4-6090 .195 216.3 - 5 . 8  2 .4  . 7 l 4  106.5 .368 1.194 2 1 4 . 1  4 4 2 . 4  .755 1.6340 103.2 1.09A -1 .1  1 5 . 4  128 .3  . 3 5 4  
4-5636.1 4-5850 . a 9  . 7  - 5 0 . 5  -5.3 1.373 8 5 . 1  .363 1.119 1 7 . 0  182 .8  .7 i20  1.525 88.4 .64r  3 . 1  - 1 0 . 0  201.3 . i r e  
11.88 8 .16  4 . 0 1  3 . 1 2  1.12 4.15 15.29 2 /1 /2  71.0 4 . 2  42 .9  .968 2 . 7 3 7  95 .8  357.8 - 5 . 0  1 9 . 3 ~  1.681 
4-5500 4-5640.2 , 1 5 4  177.6 
4-5640.2 4 - 5 8 5 0  .254  358 .2  
4-5680 4-6100 ,181 225.5 
1 1 . 5 1  1.91 
4-3520 4-5575.5 . e 4 6  1 5 5 . 1  
4 - 5 5 1 5 . 5  4-1850 .464 13 .5  
13.45 9 .00  
4-5880 4 -e izo  . i 7 0  248.5 
57 .9  
- 2 0 . 1  
- 9 . 1  
4 .09  
- 3 . 7  
3 . 6  
-1S .3  
5 . 4 1  
7.5 .90S 92 .4  ,175 .869 191.6 369.7 .719 1.0200 91.4 1.270 -10.9 -11.5 11.6 - 2 5 4  
-3 .7  1.372 83.6 .369 1.114 23.8 183 .0  .7040 1.525 88.2 .645 2.0 -16.2 C60.1 ~ 1 1 4  
3.60 7.06 3.82 15 .28  1 /1 /2  71.3 2 . 9  52.0 .930 2.280 95 .0  351.0 -8 .1 57.4L 1.191 
- 4 . 1  .797 99.5 ,388 .750 195 .1  251.3 .*SPA 1.0410 07 .3  1.190 - 1 . 0  -4 .L  3 5 . 1  -484  
1 .3  1.350 109.7 .455 1.078 292.5 555.2 ,587 1.569 78.0 .621 -1 .6 -21.6 222.4 ,208 
1 .8  .669 98 .6  .365 1.111 195.5 4 5 4 . 2  $706  1.5160 110.5 1 .059  - .8  8 . 8  152.7 , 3 5 8  
4 . 4 5  7.84 3.59 11.38 1 /2 /2  105.0 3 .8  23.0 .280 5.019 160 .1  316.7 18.1 86.4L 1.124 
2 . 2  .e98 i0r .o .363 i . 1 6 2  207.9 146 .3  ,740 . i . 5 8 3 0  109.5 1.081 -1.0 1 3 . 1  130.0 - 3 3 2  
4-5530 4 -5582 .1  .262 148.5 -.3 -4 .1  , 8 5 1  103.8 .346 ,808 209.9 266.4 .529A 1.0880 70.6 1 .231  -2.3 - 6 . 6  68.1 ,408 
4-¶582.1 4 - 5 8 5 0  ,408 18.7 4.3 1.4 1.354 106.8 .429 1.087 300.8 5 5 3 . 0  ,621 1.554 00.6  .627 -1.9 - 2 4 . 8  229 .1  ,192 
4-5880 4-6130 .176 261.1 - 1 7 . 5  1 .7  .656 95 .1  ,372 1 .091  189.4 4 5 8 . 1  .685 1.4910 111.2 1.049 - . 8  5 . 9  160.4 -367  
13.48 9 . 4 1  5.68 4.07 7 . 4 1  3.73 15.56 1 /2 /2  98.1 5.3 22 .3  -361  5,275 110.3 324 .1  20.0  63.4L 1.509 
4-5540 4-5586.8 .SO5 140.1  3 . 5  -3 .9  ,921  107.9 .332 .900 230.3 287.9 .60lA 1.1980 74.0 1.282 -2.8 - 9 . 7  37 .1  ,357 
4-5588.8 4 - 5 8 5 0  .357 23 .2  5 . 5  1 . 5  1.357 104.1 .*OB 1.096 309.2 550.8 .649 1.543 8 2 . 7  -633  -2.1 - e l . *  238.0 .I61 
4-5080 4-6140 .192 273.2 -18 .8  1 . 5  ,845  92 .1  ,385 1.074 183.4 462.0 ,861 1.1870 112.2 1.040 - S O  2.8 168 .0  * S O 0  
14.38 1 0 . 5 5  8.48 3.83  7.23 4 . 0 1  15.84 1 /2 /2  91.4 6.9 C0.6 .47 l  5 . 3 3 5  132.9 331.L 42 .1  80.1L L.135 
4 - 5 5 5 0  4 - 5 5 9 8 . 0  .364 136.7 7.2 -3 .4 1.014 111.1 ,362 1.058 2 5 5 . 0  317.0 .075A 1.4420 7 9 . 1  1 . 3 4 1  - 6 . 1  - 1 3 . 9  31.0 -297  
4-5596.0 4 - 5 8 5 0  -297  27 .8  8 . 1  1 . 8  1.362 100.0 .385 1.107 321.0 548.0 .681 1.533 85 .0  .640 -2.0 -31 .8  2 4 4 . 7  ~ 1 1 4  
4-5880 4-6150 ,216 284 .1  - 1 9 . 3  1.4 .635 88 .3  .404 1.059 177.5 466.1 ,631 1.486 113.6 1 .030  -.9 -.3 175.5 ,400 
15.91 12.30 1.66 3.67 7.07 4.64 18.28 1 /2 /2  83.3 8.7 22.2 .682 5.193 9 8 . 7  ( 1 . 0  03.3 87.8L t . 0 6 1  ________ __ UARS ARRIVAL OATE = 2445860 1 8 JUN 1084) ___ - __ . - 
4 - 5 4 7 0  4-5616.3 .El3 130.4 -46 .2  
4-5616.3 4-5860 . e l 5  2 3 . 5  2 2 . 5  
4-5890 4-6010 . e 7 1  203.6 1 .2  
4-5490 4-5636.1 .164 188.4 6 0 . 0  
4 -5636 .1  4-5860 .274 1 . 0  - 4 1 . 2  
4-5890 4-6090 .219 2 1 5 . 1  - 5 . 5  
12.75 8 .93  4 . 2 2  
14.53 10.89 4 .88  
4 - 5 5 0 0  4-5840.L .155 178 .1  58.0 
4-5640.L 4-5860 .256 359.1 -23 .6  
4-5890 4-6100 .e00 223.0 - 8 . 6  
11.94 8.36 4 .10  
A - 5 5 2 0  4-5512.4 ,270 1 5 1 . 3  - 3 . 5  
4-5512.4 4-5660 .SO9 12 .1  2 .9  
4-5890 4-6120 . l 1 8  243.7 -14.6 
14.66 9.S7 5.82 
4-5530 4 - 1 5 8 0 . 1  -214 148.1 - . 6  
4-5580.1 4-5860 .438  18 .2  3 . 5  
14 .0?  9.84 1 .90  
4 - 5 6 9 0  4-6130 . i 7 r  2 5 6 . 0  - 1 1 . 0  
4 - 5 3 4 0  4 - 5 5 8 1 . 4  ,312  l A l . 0  3 . 2  
4-5981.4 4 - 5 8 6 0  ,376 23.3 4 . 3  
4-5690 4-6140 ,185 286.7 - 1 8 . 6  
1 4 . 5 5  1 0 . 5 2  8 . ( iZ  
4-5550 4 - 5 5 9 6 . 9  .368 137.0 7.0 
4 - 5 3 9 6 . 9  4 - 5 8 6 0  .308 28 .2  6 . 3  
4-5690 4-6150 .201 280.8 -18 .3  
4 - 5 5 8 0  4 - 5 6 2 2 . 1  .383 140.8 1 l . S  
4 - 5 0 2 C . l  4 - 5 8 6 0  . e 2 3  19.5 3 1 . 9  
4-5690 4-0160 - 2 2 8  291.5 -19.3 
18.82 13.01 8 . 0 1  
1 5 . 1 6  1 2 . 0 5  1 . 1 5  
-11 .8  
3 . 4  
4 . 0  
3.64 
8.6 
-1 .6  
2 . 6  
3.82 
7.6 
- 4 . 3  
2 .3  
3.S8 
-4 .3  
1 .2 
1.9 
5 .09  
- 4 . 2  
1 . 2  
4 . 4 3  
-1.1 
1 . 2  
1.5 
4 . 0 2  
- 3 . 1  
1 . 4  
1 .3 
3 . 1 1  
-1.1 
4 .9  
1 .1  
3 .61  
1 . 1  
.908 87.8 -172 ,866 169.2 340.6 
1.369 93 .1  . 3 5 8  1.119 348.3 548.1 
. ? T I  113 .4  .411 1.318 231.5 433.9 
7.04 6.01 15.90 1 /2 /2  81 .7  10.1 
, 9 0 5 -  90 .7  ,170 .E68 183.6 364.6 
1.372 85 .7  .361 1.116 16 .2  187.3 
,731 108.8 .380 1.213 219 .1  441.8 
7.22 4 . 7 2  15.52 2/1/2 80.6 5 .1  
,717A 1.015 6 7 . 2  1.270 
,719 1.519 8 5 . S  .650 
.776 1.8610 109.5 1.130 
13.0 1.299 2 . 7 2 8  99.5 
.720 1.0150 90 .7  1 .275  
,7130 1.518 85 .9  .654 
.752 1.6740 109 .6  1.099 
54.7 ,802 3 . 3 5 2  94 .6  
8 . 8  8 4 . 1  39 .0  
- 4 . 6  - 4 1 . 5  2 5 1 . 5  
-2.6 i 4 . 7  1 1 1 . 5  
1 9 . 1  - 2 . 7  94.00 
-12.0 - ? 5 . 3  14 .9  
5 . 9  - 1 . 5  257.8 
- 1 . 5  1 4 . 5  128.4 
351 .3  -3.4 5 7 . 7 ~  
.905 92.4 -113 .869 191.6 369.7 -119  1.0200 91.4 1.278 -11.0 - 7 1 . 7  11.5 
1.371 83.9 .366 1.112 23.0 187.5 ,7050 1.518 85 .7  .612 2.6 -13.2 256 .1  
6 .98  4.26 11.42 1 /1 /2  80.6 3 .7  4 8 . 3  .920 2.442 94 .7  357.5 - 6 . 4  51.0L 
. n 3  106.3 . 3 7 i  1.175 212.8 445.7 ,739 i . 6 i i o  109.8 i . 0 8 6  - % . z  12 .9  138 .1  
,773 100.2 .426 .730 
1.349 112.0 .479 1.07s 
,681 101.0 -366 1.117 
8 .47  S . 7 5  15.39 1 /2 /2  
.e43 104.4 .368 .795 
1.353 108.3 ,443 1.085 
.667 98 .0  .369 1.095 
1.82 3.14 15.49 1 /2 /2  
194.4 2 4 5 . 1  
286.7 159.5 
200.4 453 .5  
115.2 3 . 9  
208.3 261.6 











1.0400 64 .8  1.174 - 1 . 9  
1.591 73.7 ,628 - 1 . 5  
1.5250 110.5 1.062 -1 .0  
- 2 3 2  5.149 162.3 316.3 
1.0870 6 9 . 1  1.222 - 2 . 4  
1.J65 77.1 -634 -1 .7  
1.4990 111.0 1.051 -1.0 
.316 1.380 152.8 322.2 
-3 .9  3 3 . 5  
-19 .3  217.7 
8 . 2  152.8 
1 8 . 1  91.00 
- 0 . 3  37.3 
- 2 2 . 7  2 2 4 . 2  
5 . 3  100.6 
24 .8  85.6L 
,921 108.4 ,341 .E92 228 .9  284.2 ,587A 1.1960 7 S . O  1 .278 - 2 . 9  - 9 . 4  37.3 
1 . 3 5 8  105.1 ,418 1.094 306.0 155.1 ,639 1.548 79.7 ,840 - 2 . 0  - 2 5 . 9  230.6 
,655 94.0 ,377 1.015 188.0 461 .1  .E70 1.4810 111.8 1.040 - 1 . 0  2 . 3  168 .3  
7.42 3.91 15.67 1 /2 /2  101.8 6 - 7  19.6 . 4 2 5  5.888 l S 5 . 1  328 .9  4 0 . 5  61.4L 
1 .01s  111.4 .S I6  1.056 254 .4  3 1 5 . 4  
1.361 101.3 ,389 1.104 318.1 5 5 2 . 4  
.644 91.2 .S91 1.059 181.9 4 6 5 . 0  
7.11 4.29 15.98 l / 2 / 2  93.5 8 . 3  
1.066 111.8 ,394 1.191 269.1 360.7 
1.370 91.6 . S 5 8  1.120 3 5 4 . 0  547.7 
1.21 4 . 9 1  1 8 - 4 6  1 /2 /2  8 1 . 2  1 0 . 0  
.e33 81.2 . 4 i 2  1 . 0 4 1  i 7 6 . 0  468.9 
. 8 T O A  1.4430 78.5 1 . 3 4 6  - 5 . 1  -13 .8  3 1 . 3  
.675 1.S34 62.3 .647 - 2 . 4  - 2 9 . 9  L 3 9 . 2  
.644 1.4730 112.8 1.030 -1.0 - . 9  175.0 
20.1 .635 5.738 98 .7  10 .2  6 4 . 0  06.7L 
. I 2 2  1.8600 8 0 . 2  1.390 - 3 . 0  -19.3 1.0 
.E14 1.415 114.2 1.021 -1.1 - 4 . 1  1 8 3 . 2  
52.6 1.212 2 . 2 5 8  7 7 . 4  S O 8 . 9  - 7 9 . 8  102.40 
,121 1.519 8 5 . 8  ,651  -0.3 - 4 6 . 1  t s i . 7  
.e15 
,563 




1 .887  
.e56  
9 1 10 









. l o o  








. 4  09 
1. 3 2 4  
,115 
,360 
__ M A R S  ARRIVAL CAT€ = 2 4 4 5 8 7 0  I 1 8  JUN 19841 -- - --_ .. 
4-5470 4 - 5 6 1 8 . 1  .208  130.7 - 1 5 . 9  - 1 1 . 5  .908 87.8 ,172 .e66 169.2 340.3 ,717A 1.015 87 .1  1.270 8 . 5  63.0 39.5 . e l 0  
4 - 5 6 1 6 . 1  4-5870 .210  2 5 . 4  15 .6  2.4 1.369 93.4 .358 1.118 341.0 552.4 .718 1.517 8 3 . 3  .664 - 3 . 8  - 3 7 . 5  247.1 a 1 6 9  
13.41 11 .66  4 .82  3 . 5 5  6.95 7 . 0 1  16.45 l / Z / 2  9 0 . 1  12.6 4 8 . 4  1 .365 2 . 1 3 8  98.Z 22 .9  - 1 . 6  B6.20 1.963 
4-3900 4-6o70 . s i0  2 0 5 . 1  2 . 2  5 . 2  .a01 115.7 .438 1 . 3 7 0  236.5 433.3 . 7 7 0  1.9700 110.4 1.14s -3.9 11.6 411.1 .Ana 
4-5500  4-5640.6 ,161  180.0 5 9 . 0  6 . 0  ,905 92.4 ,173 ,869 191.6 369.8 $719  1.0200 91.4 1.27(1 -11.4 - 1 2 . 1  10.8 *l?65 
4 - 5 6 4 0 - 8  4-5810 .265 . 2  -30 .7  - 5 . 7  1 .311 64.2 .364 1.111 21.9 191.6 ,7060 1 . 5 1 5  83.5 .660 3.9 - 1 . 8  t 5 3 . O  .113 
4 - 5 9 0 0  4-6100 . 2 2 4  221.6 - 8 . 3  2 . 1  .730 108.8 ,383 1.193 217.9 445.1 ,736 1.6510 110.3 1.092 - 1 . 5  1 2 . 1  136.3 ~ 3 7 %  
12.68 9.02 4 . 1 1  3.64 7.05 4 . 8 5  15.65 1 /1 /2  89 .6  4 . 5  4 2 . 3  .E59 2.112 9 4 . 0  316 .1  -4.3 56.1L 1 . 5 2 2  
4 - 5 5 1 0  4-5644.5 ,171 173.8 57.5 8 . 1  .907 94 .2  ,180 ,873 199.9 315.2 .116 1.0300 92 .3  1.279 -11.4 -IO.* 7.4 - 2 6 9  
4-5644.5 4-5670 ,269 359.0 -17 .8  - 3 . 5  1 .370 82 .3  ,371 1.106 28.8 191.8 .6960 1.517 83 .2  .657 1 . 1  -16 .3  250.6 
4-5900 4-6110 .205 229.8 - 1 1 . 2  2 . 2  .111 106.1 ,375 1.156 211.6 449.0 ,723 1.5900 110.4 1.018 -1.3 10.0 145.0 , 3 6 5  
l Z . 2 6  8 .86  4 . 2 9  5 .58  6 .98  4.36 15.53 1 /1 /2  90 .0  3.8 52.9 .832 2.245 93.4 358.3 - 1 . 1  5 8 . O L  1.036 
4 -3530  4-5571.2 ,295 150.4 - .9  - 4 . 5  ,825 105.3 ,399 .?78 206.2 251 .0  ,407A 1.0860 06 .7  1.209 -2 .8  -8 .0  30.1 - 4 8 0  
4 - 5 5 1 1 s e  4-3670 .480  11 .3  2.7 1.0 1.312 110.5 .488 1.083 290.8 561.3 . 5 1 8  1.581 73.3 .042  -1 .6  -L0.0 L20.4 *e34  
4-5900 4-0130 . l e 4  251.0 -16.5 1.7 .619 100.5 ,370 1.100 199.1 410.0 -694 1.5070 111.0 1.053 -1 .2  4 .7  160.8 ,384 
15 .24  10.17 6.26 S . 0 7  0 . 4 1  3.89 15.49 1 /2 /2  l i 7 . 6  5 . 1  20 .7  .e01 5.573 155.1 319.9 L2 .5  O6.7L 1.194 
4-5540 4-1565.3 .324 142.3 2 .6  -4 .6  .913 109.0 .358 .e80 226.8 218.9 .565A 1.1940 71.5 1.211 -3.0 -9.0 36.9 *405 
4 -5585 .3  4-5870 .405 23.3 3 . 3  1.0 1.356 106.7 .430 1.092 301.1 559.3 ,623 1.161 70.6 ,640 -1 .9  -L3.9 226.5 .LOO 
4-5900 4-8140 .184 263.5 -10 .4  1.5 ,686 97.4 .374 1.079 192.8 460.3 ,616 1.4820 111.5 1.042 -1.1 1 . 7  108.5 -366  
1 5 . 1 4  10.74 0 . 0 5  4 .41  1.60 3.89 15.59 1/2/2 1 l l . e  6 . 5  16.4 .367 6.259 137.7 320.3 60.4 03.3L 1.931 
4 - 5 5 5 0  4-559¶.L -377 1 3 r . 5  6 .0  -3 .7  1.011 111.8 ,374 1.053 253.3 311.5 ,659A 1.4460 77.4 1.344 -3.2 -13.1 31.0 *?it7 
4-5595.L 4-1870 .327 26.9 4 . 1  1.1 1.360 102.4 .391 1.102 314.1 556.8 .065 1.540 79.5 .655 - C . L  -E'?.? L34.L ~ 1 8 5  
4-5900 4-0150 . I 9 3  270.3 -19 .4  1.3 .OS4 04 .1  .303 1.060 186.6 464.0 .654 1.4600 112.3 1.031 -1.1 -1.4 1rO.l -378  
1s.03 1 e . o ~  1.93 s.91 7.30 4.09 1 5 . ~ 0  i i t i z  ~ 0 3 . 5  8.0 10.0 .SOL 8.401 99.4 r . #  10.0 8 0 . 4 ~  8.061 
122 
STOPOVER l l M E  s 30 OAYS 1984 OUTBOUND SWINGDY MlSSIC~N DURATION = 600  C A Y S  
M A R S  ARRIVAL DATE = 2445800 
28 JUN l 9 6 l  . _. _ _  
LAUNCH BUNGBY &PEE01 R A 1  DECLI I 1 V 1 P S I  1 ECCEN SMA THETl THE12 PERIH APHEL PSI  2 V 2 I 2 OECC2 RA2 8PEEOP 
3WNGDY ARRIVE SPEEO3 R A 3  O E C L 3  I 3 V 3 PSI 3 ECCEN SMA THET3 THET4 PERIH APHEL PSI  4 V 4 1 4 O E C L 4  RA4 SPEC04 
D t P * R T  RETURN SPEED5 R A 5  OECL5 I 5 V 5 PS1 5 ECCEN SUA THE15 THET6 PERIH APHEL PS1 6 V 6 I 6 DECL6 RA6 SPEEDS 
. _  - - _  PROP AERO OVL O V A  EVb DVD EVR TYPE SUN A SUN R KAPPA - A  E INC RAP OECLP ETA PERlC 
MARS ARRIVAL DATE E 2445880 (28 JUN 1984) . _ _  - 
4-5470 4-5618.1 . 2 0 8  130.8  -45 .9  - 1 1 . 5  ,908 87 .8  .172 . e66  169 .2  340 .3  .717A 1 . 0 1 5  8 7 . 1  1 .270  8.1 6 2 . 9  39 .1  .21Q 
4-5616.1 4-8880 . e l 0  2 7 . 8  1 0 . 9  1 .7  1 .369  9 3 . 8  ,359 1 .118  345.5 556.4 .717 1 .519  8 1 . 2  A 7 3  - 3 . 2  - 3 4 . 4  243 .5  * l 7 0  
4-5910 4-6010 .361 209.4 4 . 9  7 . 9  .E30 118.1 .472 1 .443  2 4 1 . 5  432 .6  .763  2,1240 111.5 1 . 1 5 9  - 6 . 7  5 . 7  110.1 *446 
16.82 13.23  4 . 8 1  3.59 6 . 9 9  8 . b l  17 .29  1/2/2 9 9 . 4  1 7 . 7  52 .7  1 .369  2.254 96 .5  2 6 . 5  . O  98.60 1 . 1 1 7  
4-5480 4-5626.4 .e08  128.3 - 4 6 . 1  -11 .6  .907 8 9 . 3  ,169 .867 176.5 351.3 .72lA 1.013 8 8 . 7  1 ,273  8 . 5  6 5 . 9  3 1 . 4  * e o 2  
4-5910 4-6080 .318 211.2 - 1 . 7  4 . 6  .800 115.9  .441 1.347 2 3 5 . 3  436.5 .752 1.9410 1 1 1 . 3  1 .137  - 3 . S  1 1 . 4  119 .8  ,416  
15.65 12.00 4 . 8 1  3.65 7.05 7 . 2 0  16 .62  1/2/2 97.5  1 0 . 6  4 7 . 2  1.477 2 . 4 9 9  96 .7  16.4 $ 4  8 4 . 5 L  t . e i 5  
4-5626.4 4 - 5 8 8 0  ,202  18.1 1 9 . 5  2.8 1 . 3 7 1  90 .5  .355 1.119 358.0 5 5 5 . 7  . w z  i . i i e  8 1 . 1  ,873  - 4 . 4  - 3 9 . 4  244 .7  - 1 7 3  
,193  i e 8 . 9  62.3 10.3 .go5 9 2 . 4  . i n  .E69 191.5  370 .0  . r i g  i.0200 9 1 . 5  1.276 -13 .7  - 7 1 . 1  6.0 
.311 . 3  -46 .5  - 9 . 5  1.371 8 4 , s  ,363  1 .112  2 0 . 7  195.5 ,7080 1,516 8 l . S  .669 7 . 7  4 . 4  251 .9  
,254 2 2 1 . 2  - 8 . 3  2 .8  ,749 111 .0  .400 1.219 222.9  444 .4  ,732 1.7060 1 1 1 . 0  1 . 1 0 0  - 1 . 9  1 1 . 2  156 .9  














. I 7 0  173.7 57 .4  8.1 ,907 9 4 . 2  .180 .a73 199.9  3 7 5 . 2  .716 1 .0300 9 2 . 3  1 .279  - 1 1 . 4  - 7 0 . 3  T.4 
,288 .I -22.0  - 4 . 2  1 . 3 7 1  8 2 . 8  .370 1.108 2 7 . 2  195 .6  .e980 1 . 5 1 7  8 1 . 2  .e67 2 . 4  -13.1 246.3 
.230 228.1 -11.0 2 . 3  ,728 108.5 ,387 1.174 216 .6  4 4 8 . 3  -720 1.6290 110.9  1 .084  - 1 . 6  9 . 3  1 4 5 . 1  
Z.94 9 .27  4 . 2 9  3.67 7.07 4 . 9 8  15 .77  1/1/2 9 8 . 9  4 . 4  4 8 . 5  .e35 2 .436  9 2 . 8  359.6 -4.6 5 6 . 6 L  
.330 1 5 3 . 2  -1.0 -4.0 .798 107.1 ,450  ,749  203 .6  248 .5  .412A 1.0860 6 3 . 3  1 .189  -La8 -5 .6  34.4  
.S4S 15 .8  2.0 . 9  1 .351  113 .7  .501 1.081 282.9  564.9 A 3 9  1 .624  6 8 . 8  .e50 -1.6 -19 .0  218.1 
-197 246 .7  -16 .1  1.8 ,693  1 0 3 . 0  ,374 1 .109  204.1 455 .9  .69S 1.5230 111.1 1.056 - 1 . 3  4 . 2  161 .0  
7 . 2 5  11 .15  6 . 9 6  6 . 1 0  9 .47  4.19  15.57 1/2/2 1 2 5 . 7  5.1  20.1 .e03  5 .738  1 1 7 . 7  3 i 7 . 3  20.1 92.70 
a 3 4 3  1 4 4 . 2  2 . 2  - 4 . 6  ,900  110.1 .382 .E63 2 2 4 . 0  271 .9  , 5331  1.1920 6 9 . 3  1 . 2 6 2  - 3 . 2  - 8 . 5  36.4 e 4 4 6  
.190  2 5 8 . 3  - 1 8 . 1  1 . 5  .678 100.1 ,374 1.084 197 .8  4 5 9 . 6  .e79  1.4890 1 1 1 . 4  1 .044  -1.3 1 . 2  168.7 ,368 
6 . 2 8  11.25 7 . 2 2  5 . 0 1  8.41  4.03 15 .18  11212 119.8  6 . 4  1 7 . 4  .SO2 6.823 140.7 323.6 36.0 85.8L 18700 
4 - 5 5 5 C  4-5592.9  .389 138 .3  6 . 1  - 4 . 0  1.008 112.6  ,385 1.046 251.6  306.1 .643A 1.4500 7 5 . 8  1 .342  -3 .4  -12.4 32.3 6 3 5 6  
4-5592.9  4-5880 . 3 5 6  2 9 . 3  5 . 3  .9 1 . 3 6 0  104.1 .410 1.101 309 .6  560.9 .650 1 .553  7 6 . 7  .E63 -2 .0  - 2 5 . 7  230.3 ,201  
4-1910 4-6150 .191 270.9 -19 .5  1 . 3  ,864 9 6 . 9  ,378 1.063 191 .5  483.e - 6 6 l  1 .4660 112.0 1.033 - 1 . 3  - 2 . 0  1 7 6 . 3  r373 
16.55 i2.25 8.21 4.28 7.67 4 . 0 5  15 .89  1 /2 /2  112.8 7.8 16.0 ,474 7 . 1 6 7  100.9 3.4  66.8 89.9L t.926 













4 - 5 5 6 0  4-5630.4  . 3 5 7  1 4 3 . 2  12 .5  -.I 1.044 110 .5  .364 1.130 264.9  369.7 .719 1 .5410 9 2 . 6  1 .375  - 3 . 1  - 2 0 . 3  3 . 7  , e l 7  
4-5630.4 4-5880 .2 /7  1 3 . 4  2 8 . 9  4 . 4  1 . 3 7 1  8 8 . 9  .3S5 1.118 4 . 3  195 .5  .7210 1.515 8t .8  ,673  - 6 . 0  - 4 4 . 9  243.6 ~ 1 8 1  
4-5910 4-6160 .e01 285.7 - 1 9 . 9  1 . 1  .652 9 3 . 3  .389 1 .046  185.3 466.8  ,639  1 .4120 1 1 2 . 7  1.022 -1.3 - S a 2  183 .9  ,883  
1 5 . 6 2  % l . f 9  7 . 1 1  3 . 8 3  7 .23  4 .28  15.90 1/2/2 9 6 . 8  9 . 3  50.0 1.274 2.386 79.7 300.7 - 7 8 . 6  101 .10  i . 7 4 0  
- -_ MARS ARRIVAL DATE = 2445890 t 8 JUL 1984) - - - - - - 
4-5480 4-5626.2 .e03 128.6  - 4 5 . 8  - 1 1 . 3  .907 8 9 . 3  ,169  .e67 176 .5  351 .1  . 7 2 l A  1.013 8 8 . 7  i . 2 7 2  6.0 6 4 . 9  31.5 -197  
4 - 5 6 2 6 . C  4-5890 .197 2 2 . 1  12.1 1 . 7  1.311 9 1 . 0  ,556 1.120 356.1 559.5 ,721 1 . 5 1 9  79 .9  - 6 8 3  - 3 . 4  - 3 4 . 9  242 .5  . S I 5  
4-5920 4-6080 -364 2 1 4 . 0  - . 5  6.3 .E30 118.4 .47S 1 .419  240 .3  435 .7  ,745 t . 0 9 3 0  112.4  1 .133  - 5 . 3  7 - 6  119.3 - 4 4 9  
16 .94  13.24 4 . 1 4  3 . 7 0  7.10 8 .49  1 7 . 3 7  1 / 2 / 2  105 .6  1 3 . 9  13.2 1.S56 t.232 B4.8 21.3 2 . 0  88.6L 1.917 
4-5490 4-5634 .6  ,225 126.5 - 4 8 . 3  - 1 2 . 7  ,906 9 0 . 8  . I T 0  ,868 1 8 3 . 9  362 .6  ,721 1.OlSD 9 0 . 4  1.275 9 . 3  6 9 . 1  1 9 . 5  .221 
4-5634.6 4-5890 .e21 11.2 2 6 . 1  4 . 1  1 .372  87 .5  .358 1.118 9 . 5  199 .1  .7180 1.518 80.0 ,882  - 5 . 8  -43 .1  241.2 . l e ?  
4-5920 4-6090 .323 217.0 -S.2 4 . 1  ,799  1 1 6 . 0  .44J 1.324 234.1  439.7 .736 1.9130 112.1 1.131 - 3 . 3  10.4 126.5 . *e4 
16.40  12.44 5 . 0 7  3.95 7 .35  7 .38  16.19  1 / 2 / 2  104 .2  9 . 0  4 3 . 3  1 .231  2.709 9 3 . 9  9 . 4  1.1 71.7L t.lle 
4 - 5 5 1 0  4-1644.0 
4-5644 .6  4-5890 
4-6920  4-6110 
4 - 8 5 6 0  4-5634.1  
4-5634.5  475690 
4-S92O 4-6160 
4 - 5 5 e O  4 -5648 .6  
4-0930 4-6120 
e 5 6 4 0 . 0  ~ - ( I O O O  
,179 1 7 6 . 5  58 .7  
,281 2 .4  - 3 1 . 5  
,260 227.6 -11.0 
14.07 1 0 . 1 4  4 . 4 0  
. I 4 1  144.7 1 3 . 1  
,218 11.6 2 5 . 1  
18 .39  11 .46  7.25 
. i o 8  e r s . 5  - 2 0 . 2  
-. -__ - - - .- - 
. le6 169.9  54 .7  
. e 7 7  4 . 6  - 1 9 . 4  
.e67 234 .0  - 1 3 . 5  
14 .47  1 0 . 4 t  4 . 5 0  
8 .e 







6 . 4  
- 3 . 0  
2-3 
4 . 0 6  
,907 9 4 . 2  . i ~ o  .a73  i w . 8  3 7 5 . 4  
1.371 83.2 ,369 !.110 2 5 . J  199.2  
,748 1 1 1 . 0  .403  1 . 1 9 9  221.7 4 4 7 . 5  
7 . 3 3  5 . 7 4  16.10 1/1/2 105.8 1.1  
1.033 110.0 a351 1,102 262.4  373 .9  
1 .572  8 7 . 6  , 3 5 7  1,118 9.0  199.1 
,684 9 6 . 2  a383 1 , 0 4 9  190.2 466.0  
7 . 3 3  4 . 2 1  1 5 . 7 9  1/2/'2 104.3 9.0 
- MARS ARRIVAL DATE = 2445900 (18 
,911 9 6 . 1  .190 .E76 e08.2 380.9 
1 .372  8 2 . 0  . S I 6  1 . 1 1 0  29 .9  202.5 
,746 110 .9  ,406 1.101 220.5 4 5 0 . 5  
7 . 4 5  5.91 16.22 1 /1 /2  113.7 9 . 1  
.716 1.0300 
,7010 1 .520  
,718  1.6830 
4 0 . 2  ,760  
. ? 1 5  1.4880 
,647  1 .4510  
46.7  1 .262  
.r ia0 1 . 5 1 8  
JUL 1984) - 
. I 12  ,6930 1 .527  0450 
,701 1.0600 
4 8 . 1  .re3 
9 2 . 3  




8 0 . 0  
112.4 
e .  526 
1 .279  
1 ,092  






- 1 2 . 1  - 7 1 . 7  
4 . 3  -6 .4  
-2 .0  8 . 5  
1.5 -1.9 
- 3 . 3  -20.9 
- 5 . 6  -42 .5  
- 1 . 4  -1.6 
te9.7 -80.r 
93.3 
7 7 . 6  
112.e 
t . 4 3 2  
-11 .5  - 0 7 . 5  
2.0 -14 .1  
-t.o 5.0 
4 . 5  -1.6 
6 . 1  .e81 
t 4 7 . 4  * l e 6  
145 .3  . so t  
55.3C 1.410 
3.3 ,218  
C41.4 ,166 
164.1 , 378  
99.70  1 . 9 t B  
5 . 7  . r r r  
t 4 4 . c  ,191  
153.6 . S O 6  
5 8 . 4 L  1 . 1 3 7  
4-5520 4-5649.3  
4-5646.8 4-5010 
4 - s w o  4 - o i t 0  
4-91tO 4-I64C.I  
4 - 5 t 4 t . 1  4-5B10 
4-Bt40 4- t l tO 
12 3 
8TOCOVER TIME 1 30 DAYS 1984 OUTBOUNO SWINGBY M I S S I O N  OURATION : 6 4 0  C A Y S  
M A R S  ARRIVAL O A T E  = ~ i i 5 r a 0  
e o  M A R  1984 _ _  - - . 
LAUNCH SWNGBY SPEED1 
SUNGBY ARRIVE 8PEE03 
DEPART RETURN 8PEEOI 
PROP - - - - - . -_ - - - - 
4-5470 4-5621.9 .150 
4-5627.9 4-1780 .248 
4-5810 4-6110 .209 
16. 72 
-- -- 
4 - 9 4 7 0  4-5628.1 .143 
4-5628.1 4-5790 ,238 
4-5020 4-6110 ,193 
15.12 
4-5480 4-5632.2 ,140 
4-5632.2 4-5190 .e39 
4-5620 4-6120 .227 
15.96 
_. 
R A l  OECLl- I 1 V 1 P S I  1 ECCEN 8 M A  THE13 THE12 PERIH APHEL P S I  2 V 2 I 2 OECL2 RA2 SPEEC2 
RA3 OECL3 1 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL P S I  4 V 4 I 4 OECL4 R A 4  SPEEC4 
R A 5  OECL5 I 5 V S PSI 5 ECCEN $MA THE15  THE16 PERIH APHEL PSI 6 V 6 I 6 OPCL6 RA6 SPEEC6 
AERO OVL -0-VA -EVA - DVO F V R  TYPE SUN A SUN R K A P P A  - A  E I N C  RAP OECLP E T A  P E R l C  
-- M A R S  ARRIVAL D A T E  = 2445780 120 HAR i g e i )  - - 
190.8 54.9 7.5 ,910 8 7 . 8  ,169 .e68 169.0 356.0 . l C i A  1.015 89.4 1 .2?3  -10.8 - 7 3 . 2  23 .9  -248  
2 2 . 1  -18.9 -3.3 1.416 90 .8  .446 1.301 357.4 502.0 .721 1.88lA 112.9 ,690 2 . 2  -19 .9  215.6 .353 
258.3 -11.9 1 .9  .619 64 .6  .407 1.126 172.0 456.8 ,668 1.585 113.0 1.067 .3  15.5 142.7 , 4 0 1  
8 . 5 3  4 .05  6.19 11.55 1.48 16.42 2 /1 /2  22.0 4 . 4  54.2 ,976 2 . 1 9 3  90.4 22.6 -10.3 91.00 1.105 
. . M A R S  ARRIVAL DATE = 2445790 130 MAR 1984) -- 
189.1 53.6 7 .0  ,910 87 .8  -169 .868 169.0 356.3 .721A 1.015 89.5 1.273 -10 .2  -11.9 23.4 .238 
18.5 -21 .6  - 3 . 6  1.403 90 .1  ,419 1.243 359.8 508.7 .722 1.764A 108.7 .670 2.5 -18 .8  215.7 .310 
257.8 - 1 7 . 4  1.9 .625 87.2 ,393 1.124 175.6 455.4 .683 1.565 112 .1  1.066 . 2  1 5 . 0  143 .2  .391 
8.08 3 .91  7.04 10 .41  4 .11  16.06 2/1/2 26 .1  3.7 50 .4  1.061 2.348 91.8 16 .0  -7 .2  8 1 . l L  1.430 
186.9 5 5 . 3  1 .0  .907 89.2 .169 .a67 116.0 360.3 ,721 1.013 90 .0  1.274 -10 .3  -12 .1  20 .3  ~ 2 3 9  
1 3 . 1  - 1 8 . 0  - 3 . 0  1.404 88 .2  . 4 2 l  1.244 6 . 0  148.4 ,7200 1.169A 109 .0  .671 1.8 - 2 0 . 2  216 .1  - 3 1 2  
265.3 -18.8 1 .9  .611  83.3 . 4 2 l  1 .111 110 .5  460.4 .643 1.578 114.1 1.099 -2 12.4 150.7 - 4 2 2  
8 .86  3.94 7.10 10.47 4 .92  16.75 2/1/2 26 .2  6 . 0  54 .2  1.051 2.195 92.4 13 .3  -9 .3  78.6L 1.257 
4-5490 4-5636.1 . I 4 7  183.6 51.8 7.3 .905 90 .7  ,170 .e68 183.6 364.7 .120 1.0150 9 0 . 1  1.215 - 1 0 . 7  -12.5 16.1 ,149 
4-5636.1 4-5790 ,249 9 . 1  - 1 5 . 1  -2 .7 1 . 4 0 5  86.3 .424 1.243 12.4 148.4 ,7160 1 . l l l A  109.2 -670  1.3 -21 .2  216 .1  -315  
4-5820 4-6130 ,271 271.4 - 1 9 . 1  1 .9  ,609 78.6 ,418 1.099 165.9 465.8 .595 1.602 116.7 1.052 - 2  9 .6  1 5 1 . 9  ,464 
17-10  10.02 4.01 1.16 10.53 6 . 0 1  11.70 2/1/2 2 6 . 1  8 . 5  57.6 ,972 2 . 0 7 7  92 .4  9 . 0  - 1 1 . 5  71.6L l . 0 4 1  
4-5410 4-5628.1 ,140 
4-5628.L 4-5600 .233 
4-5830 4-6110 . le0 
13.83 
4-S480 4-5632.2 ,137 
4-5632.2 4-5800 .234 
4-5630 4-6120 .209 
14.50 
MARS ARRIVAL DATE = 2445800 ( 9 APR 1984) -___--I_- - -. - - - 
188.3 52 .8  6.8 ,910 87.8 .169 .868 169.0 356.5 .721A 1.015 89.5 1.273 -10.0 -11.3 23 .1  e233 
15 .0  -24.7 - 4 . 0  1.394 89.5 .400 1.202 1.1 155.2 .7220 1.683A 104 .1  .656 2 . 6  -11.3 2 1 5 . 2  ~ 1 1 4  
256.3 -16.8 1 . 8  .633 89 .6  . S a l  1 .122 179.4 454.3 .695 1.550 111.3 1.066 - . O  14 .4  143.6 e371 
185.9 54 .6  6.7 .901  8 9 . 2  .169 .e61  116.0 360.4 .721 1.013 90 .1  1.214 - 1 0 . 0  -11.4 2 0 . 3  -234 
10.1 -20.0 -3 .3 1.394 87.7 .402 1.202 8.0 155.0 ,7190 1.6851 104.9 ,656 2 .0  - 1 9 . 2  275.5 a275 
265.1 -18.4 1.6 .623 86.0 ,404 1.108 114 .1  459.0 .660 1 . 5 5 1  113 .1  1.058 - .O  11.1 151 .3  e403 
8 .37  3 .90  6.12 9.50 4 . 4 1  16.33 2 / 1 / 2  31.6 5.3 51.8 1.098 2 .291  93.9 9 . 2  -1.1 14.5L 1.416 
1.74 3.93 6.09 9 .41  3.80 15.18 21112 32 .1  3 . 1  46 .1  1.107 2.521 93 .3  13.1 -4 .9  0 2 . 0 ~  9.683 
4-5490 4-5636.L - 1 4 4  182.6 5 1 . 0  7 . 1  .905 90.7 .170 .e68 183.7 364 .1  ,720 1.0150 9 0 . 7  1.075 -10.5 -12.0 16.2 -244 
4-5636.2 4-5800 .244 5.8 - 1 6 . 3  -2 .8  1.394 85.9 .*OS 1.200 14 .4  155.1 ,1140 1.686A 105.1 .655 1.4 -20.6 2 1 5 . 4  e276 
4-5630 4-6130 - 2 4 1  212.4 -19.4 1.0 ,615 81.6 , 4 3 5  1.095 169.0 464.0 ,619 1.572 li5.3 1.051 - . O  9.0 150.6 ,436 
15.52 9 . 3 1  3 .96  6.15 9 .53  5.39 11.10 2 / 1 / 2  31.5 1.6 56.0 1.008 2.130 9 3 . 1  5.3 - 1 0 . 3  6 8 . l L  1 . 1 3 9  
165.9 - 6 . 9  - 3 . 6  , 1 6 4 .  90.4 ,409 .121 180.6 244.7 ,426A 1.0160 65.9 1 . 1 6 1  - . 4  - .9  21.9 - 4 8 6  
4.4 5 .0  1.9 1.351 110 .1  .46? 1.001 290.2 538.4 ,516 1.586A 91.4 .580 -1 .5 - 2 4 . 2  2 3 5 . 1  - 2 1 2  
2 1 8 . 0  - 2 0 . 1  1.8 .601 16.1 .478 1.084 164.5 469.4 ,566 1.601 118.2 1.044 - a 0  6 . 2  165.5 - 4 8 4  
11.16 5.12 4.54 1.93 6.64 10.19 1 /2 /2  67.9 10.2 24 .2  .255 4 . 1 6 2  165.6 310.6 1 3 . 6  9 0 . 0 0  -956 
4-5500 4-5560.6 .228 
4-5566.6 4-5000 ,486 
4-5850 4-6140 ,295 
16.29 
4-5410 4-5626.2 ,140 
4-5628.L 4-5810 e233 
4-5640 4-6110 ,170 
12.85 
4-5480 4-5632.3 . I 3 5  
4-5632.3 4-5810 ,232 
4-5840 4-6120 . l o 3  
13.32 
4 - 5 4 9 0  4-5636.L $142  
4-563O.L 4-5810 . 2 4 l  
4 - 5 6 4 0  4-6130 .225 
14.16 
4 - 5 S O O  4-5568.0 ,229 
4-5568.0 4-5610 .466 
4-1640 4-6140 . 2 6 l  
15 .40  
4 - 5 S l 4 . t  4-5610 . 4 4 8  
4-5040 4-6150 .321 
16.58 
4-5510 4 - 5 5 r 4 . e  , 211  
- - . . 
- - - - - - - HARS ARRIVAL DATE = 2445810 I19 APR 1964) -- 
168.3 52.6 6.6 .910 87.8 ,169 .e68 169.0 356.5 .72lA 1.015 89 .5  1.213 -10.0 - 7 1 . 3  2 3 . 1  .e33 
12.3 - 2 8 . 9  - 4 . 1  1.386 8 9 . 2  -385 i . 1 1 3  3 - 1  161.4 . IC10 1.625A 100.9 .E41 3 . 4  -14 .9  213.9 -244 
253.7 - 1 6 . 1  1.8 .641 92.1 .372 1.122 183.5 453.2 ,105 1.5390 110 .0  1.066 - . e  1 3 . 0  144 .0  .361  
r . 5 1  3 .93  5.33 0.12 3 .58  15.56 21112 38.4 2 . 1  42.0 1.105 2.743 94.4 10.1 - 3 . 2  7 9 . 2 ~  1 .926  
105.5 54 .3  6 .6  ,907 09.2 .169 .e67 116.0 360.4 ,721 1.013 90 .1  1.274 -9 .9 -71 .1  20.3 . 2 3 1  
1.4 - 2 2 . 3  -3 .6  1.381 87.4 ,387 1.172 9.5 161.3 .1180 1.627A 101.1 ,641  2.3 - 1 1 . 9  274 .1  .e44 
263.8 -11.9 1.8 .631 88.1 .390 1.106 111.9 411.7 .674 1.536 112 .2  1 .056  - .e  1 1 . 1  151.1 .388 











-19 .1  
3.95 
- 6 . 9  
4 .8  
-19.8 
5.14 
1.0 .905 9 0 . 1  ,170 .e68 183.6 3 6 4 . 1  .720 1.0150 9 0 . 1  1.275 
-3.0 1.381 85.6 ,391 1.170 15.9 161.4 -7130 1,627A 101 .2  -645 
1.8 .621 8 4 . 1  .416 1.092 112.5 462.4 .638 1.546 114.0 1.050 
5.34 8.13 4.86 16.61 2/1/2 3 1 . 1  6 . 9  5 4 . 5  1 .032 2.185 94.8 
1.6 1.349 110.9 ,466 1 .074  289.4 542.1 -573  1.576 8 1 . 6  .583 
1.7 .613 80.1 .451 1.080 167.5 467.4 ,393 1.567 116.4 1 . 0 4 2  
4.36 7.15 5.91 1 7 . 4 1  1 /2 /2  11 .5  9 .2  23.6 ,252 4.840 166.4 
-3.0 .762 90.4 . 4 i i  ,120 i8o.s 244.3 . M ~ A  i . o i 6 0  65.8 1 . 1 ~  
-10.4 - 1 1 . 6  16.4 
1 . 6  - 1 9 . 6  2 7 4 . 0  
2.6 -9 .4 65.3L 
I - . e  0 . 3  i59.e 
, -.4 - . 9  21.6 
, -1 .4 -23 .1  L30.3 
’ - . 2  5 . 4  166.3 




1 . 2 2 1  
.468 
.e04 
. 4 5 4  
.@16 
159.6 - 6 . 3  - 3 . 1  .789 94.6 .376 .743 181.1 250.8 .463A 1.0220 67.9 1.185 -1 .0  -2.5 33.5 , 4 4 0  
9 . 1  5 . 5  1.9 1.353 108.8 .449 1.087 295.4 540.0 .599 1.5746 90 .0  .592 -1 .7  - 2 5 . 8  237.9 .e02 
284.6 -20 .2  1 . 1  ,605 14.6 .499 1.069 163.2 413.0 . I 3 6  1.602 119.7 1.035 - .e  2.6 113.1 . 5 0 ?  
12.26 4.94 4 . 3 1  1.10 7.32 18.72 1/2/2 10.1 11.8 24.9 .300 4.638 161 .1  311.3 17 .7  87.1L 1.091 
- - - _ _  MARS ARRIVAL DATE = 2445820 (29 APR 19841) __ - . 
4 - 5 4 1 0  4-5628.0 .ill 189 .1  5 4 . 0  
4 -5620 .0  4-5020 ,241 10.6 -35 .3  
12.21 7.43 3.99 
4 - 5 0 5 0  4 - e i i o  . i 6 3  250.0 -11 .3  
4 - 5 4 6 0  4-5632.3 .130 185.6 
4 - 5 6 3 Z . l  4-5820 .e32 S.6 
12.42 7.71 
4-5490 4-5636.2 .141 181.8 
4-11650 4-6130 ,209 271.3 
13.01 6 . 3 1  
4 - 5 5 0 0  4-5640.3 ,156 116.6 
4 -5650  1-6140 . e 4 2  219.6 
14.12 9.40 
4-5650 I -eieo . l e i  201.4 
4 - 5 0 3 6 . ~  4-5020 .era 1 . 1  
4-5640.8 4 - 5 ~ ~ 0  .e58 358.5 
5 4 . 4  




-19 .4  
- 1 8 . 1  
3.94 
58.3 
-14 .9  
-19.4 
4 . 1 2  
4-5510 4-5513.9 ,219 160.0 - 6 . 2  
4 - 5 5 7 5 . )  4-5620 -452 9 . 9  4.9 
4 - 5 6 5 0  4-6150 ,280 286.2 -19 .0  
15.61 11.45 4 . 9 1  
4-1520 4-5519.L e223 152.1 - 3 . 1  
4 - 5 5 1 9 . 1  4-5620 - 4 1 4  14.4 5 . 0  
4 - 5 6 5 0  4-6160 .349 291.1 -20 .1  



























e 1 7 0  194.7 57.9 
,276 10.0 -48.0 
. i o 1  L45.6 - 1 4 . 3  
lL .25  1.67 4.L0 
-139  166.5 55 .0  
~ 2 3 1  4 .5  - 3 0 . 0  
. I 1 2  251.6 -10.6 
11.62 1.56 3.93 
,141 161.6 56 .1  
,240 .7  -21 .1  
6192 L69.1 -10.4 
lL.25 6.03 3.05 
7.2 
- 5 . 6  
1 .9  
4 .  18 
6 .6  






4 . 1 0  
1 . 7  
- 2 . 6  
1 .1  
4.12 
- 3 . 1  
1 .1  
1 .6 
4.18 




























87.8 .169 .a68 169.0 
89.0 ,315 1.113 3 . ?  
94.4 ,365 1.122 187.8 
3.43 15.40 2 /1 /2  4 6 . 1  
89 .2  ,189 .E61 116.0 
81.2 .371 1 ,152  10.4 
3.82 15.74 2 /1 /2  44.9 
91 .2  .379 1.105 102.0 
90.7 ,170 ,868 183.6 
8 5 . 4  ,380 1.149 16.9 
87 .6  ,400 1.090 118.4 





94 .6  ,379 
109.0 .449 
70.4 -468 




6.06 1 9 . N  
.e69 191.6 
1.144 23.8 
1 .011  111.0 
~ 1/1/2 45.3 
. T 4 l  187.6 
1.081 294.4 
1.065 166.1 
, 1 /2 /2  79.9 
1 ,173 197.5 
I 1.091 300.4 
1.055 161.9 
I 1 /2 /2  73.4 
356.2 
167.3 











167 .1  
465.1 









MAR3 ARRIVAL DATE = 244 
6.9 .910 87.8 .169 ,868 16 
-6.6 1 .371  09.1 .361 1.139 
1.9 .OS9 96.6 .361 1.124 19 
4.56 7.97 3.39 15.30 2/1/2 5 
6.3 ,907 09.2 .169 .EO? 17 
-5.0 1.311 87.1 ,369 1 .131  1 
1.6 .646 93 .1  .312 1.100 18 
4.26 1.65 3.63 15.55 2/1/2 5 
6 .9  .905 90.7 .110 .E60 10 
- 3 . 1  1 .311  65.3 .313 1.134 1 
1.1 ,637 90.3 ,301 1.060 18 
4.22 7.61 4.06 lB.92 L / l / L  5 
-_ 630 ( 0 111 
.l 355.3 











.72lA 1.015 89.5 1.273 -10 .4  - 7 2 . 3  23.5 .e41 
,112 1.5320 110.3 1.066 - . 3  1 3 . 2  144.2 .359 
. i o i o  i . 5 8 1 ~  97.4 .a43 4 . 5  -10.9 2 i i . r  . ~ 2 e  
37 .6  1.033 3.104 95.r 1 . 1  -1.0 1 6 . 4 ~  c . 1 7 ~  
.121 1.013 90 .1  1.214 -9 .9  - 7 1 . 1  20.3 ,132 
.7180 1.5861 9 1 . 5  .E48 2 .6  -15.0 2 1 2 . 0  . e l 9  
.686 1.5250 111.5 1.051 -.S 10.5 152.0 ,376 
46.5 1.113 2.534 95.9 3 . 3  -5 .3  66.5L 1.106 
,720 l.OL50 90 .1  1 . 2 1 5  -10.3 -11 .5  16.4 .La0 
,1120 1 .585A 91.5 ,641 1.8 - 1 0 . 6  211.6 .Lib 
.654 1.526 113.0 1.049 - . 4  7 . 1  I 5 9 . 6  ,398 
52.8 1.043 2.250 95.5 - 5  -6.6 6S.tL I.305 
,119 1.0200 91.4 1.216 -11.1 - 1 1 . 9  11.3 .PSI  
,9030 1.584A 91.5 .e38 1 . 1  -LO.5 211.1 .LID 
,616 1.538 115.0 1.011 - . 4  1 . 1  166 .9  ,429 
51.6 .got  e . o r r  9 4 . 5  310 . r  - 1 1 . 1  5 0 . 1 ~  .PIC 
.46OA 1.0220 6 7 . 1  1.163 -1 .0  -2 .5 33.1 .*SIC 
-595 1.566 86 .¶  .396 - 1 . 6  -24.8 2 3 2 . 6  -196 
,561  1.563 1 1 1 . 1  1.033 - . 4  1.6 173.9 , 4 1 1  
24.4 .294 4.729 162 .1  316 .1  16.1 81.61 1 .098  
.504A 1.0420 6 9 . 9  1.207 - 1 . 1  - 4 . 5  ‘ 31 .1  e 4 1 4  
,619 1.563 8 6 . 5  ,603 -1 .9  -21 .1  239>4 -194 
.SO4 1.606 121.3 1.026 - . 5  -1.1 160.5 .S32 
25.0 . 3 5 i  4.626 115.3 32c.a 22.5 0 4 . 1 ~  i . r r 3  
\I 196 


















. I 9 2  
1.013 









1 . 5 1 5  
. O i l  
__.._ 
09.3 
9 4 . 1  
110 .0  
4 . 0 1 1  
90.0 

















1 .051  
9 6 . t  









-12 .1  - 7 6 . 1  
l . L  -1 .7  
-.I 12.0  




1.4 -4 .L  
L.L -la** 
-.I 1.1 
Sle .1  -7 .1  
-11.0 -71 .7  
-.s 4 . 1  
M7.3 -10.11 
-10.5 - r i . s  
1.4 -19.6 
2 5 . 5  
266.3 















STOPOVER TlME z 30 D A Y 8  1984 OUTBOUND S W I N G B Y  UlS3lON DURATION : 640 D A Y S  
MARS ARRIVAL D A T E  : 2445630 
9 W A Y  1 0 8 4  ---- ___ 
LAUNCH SUNGBY 3PEEDl 
3UNGBY ARRIVE SPEEDS 
DEPART RETURN WEED5 




R A 5  
AERO 
9 .5  
286.7 





- 6 . 0  
4 . 3  
-19.5 
5 .08  
-_ O V L  
- _. -_ 
I 1  v 1  
I 3  v 3  
_- 
PSI 1 ECCEN -SUA 
PSI 3 ECCEN 5MA 
PSI 5 ECCEN SUA 
DVD EVR _-TYPE 
94 .6  ,391 ,735 
81 .9  .442 1.062 
5.73 17.21 1 /2 /2  
.- - . -. __ 

















P S I  2 
P31 4 
PS1 6 








SUN A SUN R 
292.2 548.8 
169.5 468.9 
90.7 9 . 9  
i a r . 5  248.2 
V 2 I 2 OECLZ RAP SPEEC2 
V 4 I 4 DECL4 R A 4  8PEEC4 
V 6 1 6 UECL6 R A 8  SPEED6 
INC R A P  DECLP ETA PERlC - _  . .._. l___l- __- 
4-1510 4-5572.8 .LE5 
4-5572.8 4-5830 .468 
4-5880 4-61JO ,260 
15.03 
1.178 - 1 . 1  - 2 . 5  n2.s ,466 
165.4 515.6 15 .5  8 0 . 8 ~  1.062 
. 601  - 1 . 5  -22.6 226.6 ,198 
1.032 - .6  1 .0  174.6 .442 
1.6 l i a r 9  
1 . 5  ,619 
4.22 1.61 
4-5520 4 - 5 5 7 6 . 7  ,226 152.5 -3 .7  -3 .9 .a18 99 .0  ,353 ,770 197.3 258.0 .498A 1.042D 6 9 . 8  1.205 - 1 . 7  - 4 . 5  36.9 a420 
4-55r8.7 4-5830 .420 14.5 1 . 1  1 . 7  1 .313  107.4 .434 1,066 2 9 9 . 0  546.4 ,614 1.557 8S.1 .608 -1 .8  -2S.8 2 3 3 . 9  .190  
4-3660 4-6160 ,311 295.0 -19.6 1.4 .610 76.4 ,486 1.051 164.7 473.9 .S41 1.S62 116.9 1.024 - . I  - 1 . 9  181.4 -490 
18.18 12.15 1.08 4.03 7.45 7 . 0 1  18.32 11212 83.5 12.3 24.3 ,341 4.746 156.6 321.8 21.4 84.8L 1.276 
MARS ARRIVAL DATE = 2445840 (19 HAY 19641 - - -  ---. - - ____ _ _ - _ _  
*-WOO 4-5832.0 . i 4 9  189.2 56.9 7.6 .go1 8 9 . 2  . lug  ,867 i r 6 . 1  360.1 . r 2 1  i . o i 3  90.0 1.274 -10.9 -13 .7  20.4 . m e  
11.62 7 . 5 9  4 .04  4.03 1.42 3.55 15.43 211/2 62.3 3.8 3 i . a  .94a 3 . i 8 ~ 1  91.0 3 1 9 . 7  - 3 . 0  8 4 . 8 ~  r . 0 7 3  
4-5632.0 4-5840 ~ 2 5 2  4 . 1  - 3 8 . 0  - 6 . 5  1.374 87.2 .363 1.128 l o . ?  177.9 ,1180 1.1381 91 .2  - 8 1 4  5 . 0  - 6 . I  265.6 ,190 
4-98?0 4-6120 ,169 253.4 - 1 8 . 1  1.8 ,658 96 .1  ,367 1 .101  190.8 454.9 ,701 1.513D 110.1 1.056 -.I 9 . 4  152.5 , 361  
4-5496 4 - 5 6 5 8 . t  ,142 182.3 113.8 1 . 0  .9os 90 .1  . i r o  . e m  183.6 364.7 ,720 1 . 0 1 5 ~  90.7 1.275 -10 .4  - 7 1 . 1  16.3 .241 
4-5870 4 - 6 1 ~ 0  . l e e  265.6 -10.0 1 . 7  ,646 92 .9  ,318 1.089 164.8 4 ~ 8 . 9  .6 re  i . 5010  i i i . 8  1 .019 - . r  8 . 5  160.2 . a 7 4  
l i . r o  r . 8 1  3 .96  3.89 7.29 3.85 i s . r o  211/2 61.5 5 . 5  4 1 . 5  1.024 2 . 4 8 2  96 .1  358.3 -6.5 60.4L 1.511) 
4-5soo 4-ss4o.e . i s 4  177 .9  58.0 1 . 5  .go5 92.4 . i 7 3  .e69 191.6 369.7 . r i g  i . 0200  91.4 1.276 -10.4 - 7 1 . 8  1 1 . 5  . 2 5 5  
4-S640.2 4-1840 . 2 5 5  311.7 -17.1 -3 .3  1.314 83.5 .373 1.120 24 .3  178.3 ,1030 i . 5 s r h  91.0 .640 1.6 -18.2 e64.r . l e 3  
ie .33  8 .45  4.10 s.88 1.28 4.36 16.10 1 4 ~ 2  62.0 7.3 14 .s  2.185 9 5 . 1  317.0 - 9 . 5  5 7 . 0 ~  1.096 
4-d636.L 4-5840 .e42 .4 - 2 1 . 1  -4 .3  1.374 83.3 .367 1,125 17.4 178.0 .712D 1.538A 91 .1  .e42 2.1 -14.3 26S.2 ~ 1 8 4  
4-5810 4-6140 -204 216.6 -19,O 1 .6  .636 89 .3  .395 1.074 179.0 463.1 .649 1.498 112 .9  1 ,040  - - 7  3.4 161 .8  , 592  
4-¶510 4-5570.0 ,240 161.9 - 5 . 6  - 3 . 8  -764 94.8 ,414 .722 186.9 244.6 -423.4 1.0220 6 5 . S  1 .168  -1.1 -2.4 31.2 ~ 4 9 3  
4-5170.8 4-5840 -493  8.6 3.7 1.4 1 .348  111.2 .469 1.071 288.4 553.3 .569 1.573 78.8 .607 -1 .4  -20.4 220.5 e 2 1 0  
4-1870 4-6150 ,236 288.0 - 1 9 . 3  1.4 .626 85.2 ,420 1.060 173.5 467.3 ,614 1.505 114.6 1.051 -.I - 3  119.1 ,419 
4-1580 4-5577.5 .e33 153.S - 3 . 7  -3 .9  .811 99.2 ,565 .763 196.7 255.5 .484A 1.0410 6 8 . 7  1.200 - 1 . 7  -4 .4 36.2 .416 
4-SS77.1  4-9040 ,438 14.2 4.4 1 . S  1 .351  108.3 ,441 1.081 296.5 5 5 0 . 8  ,604 1.559 81.7 d l 4  - 1 . 7  -23.9 228.0 .194 
15.53 11.41 5 .20  4 .13  7.S2 6 . 2 1  11.53 1/2/2 94 .2  11.3 L3 .7  .317 4 .880  158.2 320.3 19.0 86.2L 1 . 2 2 9  
4-1150 4-6563.4 ,255 145.4 - . l  -4 .0  ,863 103.6 .534 .817 211.0 269.8 .544A 1.0900 71.5 1 .236  -2.3 - 8 . 8  36.6 . S O 0  
4-1508.4 4-9840 ,390 13.8 5.3 1 .8  1.311 105.9 ,421 1.090 303.7 548 .6  ,631 1 . 5 5 0  0 3 . 8  ,620 - 2 . 0  -26.6 234.8 -18s 
11.21 13.29 (1.56 3.92 7.32 7.72 f8 .62  l / e / 2  87.6 13.8 2 3 . 2  .395 4.980 148.3 32S.8 28.5 81.9L 1 . 5 ? 1  
14.93 10.43 5 . 3 1  4.50 1.90 5.22 16.68 i / z / z  101.9 9 . 2  25 .4  .e41 4.935 165.0 313.8 14 .0  OO.PO . o r 3  
4-1810 4-8160 .ere  293.7 - 1 9 . 3  1.3 .et1 60.3 ,456  i . 0 4 8  i 6 8 . 0  471.9 . 5 r o  1 . ~ 2 ~  117 .0  1.023 - . e  -2 .7  i 8 r . e  .457 
4-1ero *-siva ,336 299 .1  -19.2 1.1 .e10 74.3 .go6 1.037 i a . 4  477 .1  . s i 3  1 . 5 ~ 2  120.3 1.015 - .e  - 5 . 0  1 ~ 9 . 0  . s i 1  
- HARS ARRlVAL DATE = 24458SO (29 WAY 1984) - 
,906 81.8 -172  .e66 169.2 341.6 ,717A 1.01s 
1.371 92.7 ,3S9 1.123 349.9 545 .5  ,720 1.526 
101.4 ,362 % . i s 4  201 .1  450 .2  .724 1 . 5 4 5 ~  
7.31 3.63 15.29 112f.2 73.5 2 .8  34.9 1.095 
-907 89 .2  .168 ,667 116.2 359.2 .721A 1.013 
1.373 67 .5  ,359 1.122 9.4 182.8 .7190 1.525 
.669 98 .6  .LIB5 1.111 195.5 454.2 ,706 1.5160 
,905 90.7 . l l D  ,868 183.6 364.7 . I 2 0  1.OlSD 
.6S6 95.5 .372 1.091 189.4 4S8 .1  ,685 1.4910 
1 .81  3.59 15.38 21112 13.9 3 .8  24.4 . s r 6  
1.373 8 5 . 5  ,363 1.119 17 .0  182.8 .7120 1.525 
1.12 3.73 15.56 21112 71.0 s .3  42.9 .gee 
87.3 
8 8 . 0  
109.9 
3.338 
8 9 . 9  
88.5 
110.5 




4 .135  
-




8 . 3  
8 . 8  
-3 .4  
-12 .6  
- 1 0 . 0  
s.9 
- 5 . 0  
















4-5880 4 - S l 1 0  
4-5480 4-1631.4 
4-a031.4 4-SC50 
6-1080 I - ~ L L O  
4-8410 4-5638.1 
4-5430.1 4 - S 8 S O  
4-5080 4-6130 
. r e 9  1 ~ 9 . 1  - 4 1 . 2  
1r.u 8.76 8 .13  
. w 3  3 . 3  - 5 8 . 1  
ir.Tr 6.30 4 .11  
.e49 . r  - 5 0 . 5  
81.46 7.14 4 . 0 1  
.235 22 .0  54.4 
,172 236.4 -12.4 
.EO1 199.3 62.2 
.170 24O.5 -15 .3  
-147  183.7 57.6 
. I 7 6  261.1 - 1 7 . 5  
-12.9 
5 - 6  
2.0 






-1 .3  
1 .7  
3.72 
1.211 9.0 
. 6 S O  -6 .8  
1.070 - . 9  
100.0 14 .8  
-649  9 .8  
1.059 -.8 
1.214 -14.5 
93.7 3 5 r . 9  
1 . 2 1 5  -10.8 
.e47 3 . 7  
95.8 851.0 
1.049 -.8 
4-ssoa 4-sa4o.t  ,154 i 7 7 . 8  17 .9  7 .5  .go5 92.4 . i 7 3  .e69 191.6 369.7 ,119 1.0200 91.4 i . z m  -10.9 -71.5 11.6 . m a  
i 1 . 8 ~  6 . 1 8  4.09 3.66 1.06 4 . 0 1  15 .84  i i i r ' ~  71.3 8 . 9  12.0 ,930 e.zeo 9 5 . 0  8 a r . o  -8 .1 5 1 . 4 ~  1.191 
4-BI4O.L 4-5850 . e 5 4  558 .2  - 9 0 . 1  -3 .7 1.372 83.6 ,369 1.114 23 .8  183.0 ,7040 1.525 88.9 .645 2 . 0  -16.2 280 .1  .174 
4-5880 4-6140 .192 L r 3 . 2  - l o , @  1.S .645 92.1 ,385 1.074 183.4 462 .0  ,661 1.4870 112.2 1.040 -.6 2.6 168.0 .360 
-4 .1  .797 99.5 .388 .7SO 195.7 251.3 .4S9A 1.0410 
1.3 1.350 109.7 .45s 1.078 292.5 5 5 5 . 2  .587 1.569 
4.45 1.84 1.10 16.92 i m z  i05.0 10.6 2n.o .zoo 
1 .2  .625 83.9 .431 1.045 171.8 470.3 ,594 1.497 






.L46 155.1 - 3 . 1  
3 . 8  
- 1 9 . Z  
5.41 
- . 3  
4 . 5  
-18.9 
5 *e8  
- 4 6 . 2  
22.5 
4 .88 









- 1  .8 
-1 .6  




-1 .1  
3rd .  1 
I_ 
8.8 
-4 .8  
-1.1 
19.1 
-4 .2  35.1 .464 
- e l . 6  222.4 -206 % 
-5 .4 162.8 -430 0 
18.1 8 6 ~ 4 L  1.124 
- 8 . 8  38 .1  ,408 
- r 4 . 3  c e ~ . i  . i o 2  
















.do8 i 8 . r  
.e96 300.1 
16.48 12.40 - 
.e13 130.4 
. Z l 5  23.5 
,106 232.8 
12 .46  8.82 
- 4 . 1  , 8 5 5  103.8 
1.4 1.354 108.8 
1 . 0  ,617 76.8 
1 .01  7 . 4 7  8.72 
M A R 8  ARRl ___  
-11.8 .908 07.8 
5.4 1.369 91.1 
3.64 7.04 3.93 











0 4 . 1  30.6 $215 
10.7 144.8 . 3 3 d  
-41.5 zs1.s . i n  
- r . 7  94.00 r .244  
4 - 5 4 0 0  1-56si1.i . l a 4  108.4 80.0 8 . 0  .BOS 9 0 . 1  .ire .e68 183.6 364.6 ,120 1 . 0 1 5 ~  9 0 . 1  i . z n  - 1 2 . 0  - 7 5 . 3  14.9 . e 7 4  
4-5636.1 4-5660 ,274 1 .0  -41 .2  - 7 . 8  i . 3 7 2  8 5 . 1  . 36 i  i . i ~  16.2 181.3 . r i 3 ~  1.518 05.9 . e 5 4  5.9 -1 .5 rs r .6  . l a 1  
11.77 1 . 0 5  1 . 2 2  3.09 7.22 3 - 1 4  i s . 4 9  21112 80.6 1.2 3 4 . 1  ,802 3.352 94.6 317.3 - 3 . 4  11.11. t . q e ?  
4 -5640 . r  4-5860 . t s e  359.1 -23.8 - 4 . 1  1.371 8a.o .366 i . i i z  23.0 161 .3  .ram 1.518 05 .7  2.8 -11.2 ~ 1 6 . 1  .ire 
4-1690 4-*140 . i o  2 6 0 . ~  -18 .0  1 . 5  .6ss 94.8 .37r  1.015 188.0 161.1 .BIO 1.48111 111.0 1.040 -1 .0  2.3 168.3 . s w  
4-18SO 4-@110 . 1 ? 7  256.0 - 1 7 . 0  1 .7  ,687 98.0 .369 1.091 194.2 457.3 ,691 1.4990 111.0 1.051 -1.0 S.3 160.6 .363 
4-3500 4-5640.L . 1 5 5  178 .1  58 .0  7.6 ,905 92.4 ,173 .869 191.6 369.7 ,719 1.020D 91.4 1.276 - 1 1 . 0  - 7 1 . 1  11.9 ~ 2 5 6  














,730 194.4 24S.1 
1.075 t 8 6 . 7  559.5 
1.044 176.0 466.9 
1 /2 /2  11s.e 10.0 
a795 208.3 261.8 
1.081 296.6 557.3 
1.032 170.3 473.1 
1/2/2 108.3 11.9 
ATE Z 2445670 (18 J 
.e66 169.2 340.3 
1.156 211.8 449.0 
, 1 /2 /2  90.7 3.8 
1.110 347.0 ~ 2 . 4  
-3 .9  3 5 . 5  
-4 .1  181.2 
16 .1  91.60 
-19 .3  211.7 
-6 ,s  3 1 . 3  
- r z . r  r e 4 . z  
r 4 . 8  0 5 . 6 ~  
- ? . 1  190.5 





1 . 5  1J3.0 
-.I 79.5L 
-31.5 c 4 r . i  
-47.5 ~ 1 7 . 2  
4-¶520 4-5572.4 -270  117.5 -3.1 
4 - S 5 ? 2 . 4  4-5660 ,509 l Z . 1  2 . 9  
4-5890 4-6160 .228 291.5 -19.3 
15.64 10.76 5 .82  
4-9130 4-1160.1 .274 148.1 - . 6  
4-5SOO.l 4-ti880 .436 18.2 5 . 5  
4-S690 4-6170 .e66 300.4 -16.8 
16.23 11.00 S.90 
~ _ _ .  
4-saro 4-5010.1 .zoe 130.7 -49.9 
1 r . r ~  9.20 4 .82  
4-5480 4-512e.i . e24  127.4 - 4 7 . r  
4-SOl8.1 4-S670 .210 25.4 11.6 
4-5900 4-6110 ,201 229.8 -11.2 
4-5626.Y 4-S870 -222  15.5 32.8 
4-3900 4-6190 e191 2 3 9 . 8  -14.0 
12.95 9 .11  3.05 
,41911 1.04UD 64.8 f . i 7 4  -1 .0  
,614 1.475 114.k 1.021 -1 .1  
22.4 a232 S.149 162.3 316.3 
. S D 4 A  1.081D 6 9 . 1  1.222 -2.4 
.604 1.565 77.1 .634 -1.7 
. S 7 4  1.489 116.3 1.013 -1 .2  
21.4 ,316 5.380 152.6 322.t 
.560 1.591 73 .1  .rm -1 .5  
_  IUN 1904) -- 
. 7 i r ~  1 , 0 1 5  8 1 . 1  1 . ~ 7 0  6 .3  
. 7 i n  1 .511  8 3 . 3  -664 - 3 . 8  
40.4 1.30s 1.438 e8.r rr.9 
. ~ A A  1.013 8 8 . 8  i . r n  9.4 
.709 i . 5 4 m  110.0 1.013 -1.1 
37.6 1 . z ~ ~  s.ios 97 .1  10.5 
,723 1,S9OD 110.4 1.016 -1 .3  
.1220 2 . 5 1 5  83.7 .664 -9.6 
- 4 . 3  ,773 100.2 .42 
1.2 1.349 i i e . o  .4 r  
1 .1 .e35 87.2 . 4 1  
1 -00  8 . 4 1  4.94 16.4 
-4.2 .a43 104.4 .36 
1.2 1 .353  108.3 -14  
.9 .624 82 .1  -44 
4.43 7.82 1.90 17.1 
M A R 8  ARRXVAL 
-11.5 .goo 8 r . a  .IT 
2.4 1.369 95.4 -35 
2 .2  . 7 1 l  106.1 - 3 1  
3.53 6 .05  4.38 l J . 5  
-12 .7  .907 89.3 .169 .e67 176.5 351.9 
8.D 1.371 90.0 ,355 1.118 .O 191.7 
1.9 .694 103.4 ,370 1.128 tZO'J.3 452.6 
3.83  1.23 4.08 19.48 1/2/2 89.0 4 .1  
12 5 
8TOPOVER T l W  E 30 D A Y S  
._. 
LAUNCH SWNGBY SPEED1 
8WNCBY ARRIVE WEE03 
OEPART RETURN 0PEEO5 
PROP 
4-5530 4-5577.2 .e95 
4-5511.2 4-5870 .480 
4-5900 4-6110 .e41 
16.59 
___  . .  . 
-_  - _. 
4-5470 4-5618.1 .208 
4-5910 4-6110 .230 
13.39 
4-5616.1 4-5aeo ,210 
i ~ a 4  OUTBOUNO SWINGBY MISSION OURATION * 640 O A Y S  
M A R S  ARRIVAL CA7E I P A 4 3 8 7 0  
18 JUN 1984 
RAP SPEED2 
R A 4  SPEED4 
R A 6  SPEECS 
ETA P E R I C  
R A l  OECLl I I V 1 P S I  1 ECCEN SMA THETl THET2 PERIH APHEL P S I  2 V 2 I 2 DECL2 
R A 3  OECLS I 3 V 3 P S I  3 ECCEN SMA THET3 THETI PERIH APHEL P S I  4 V 4 I 4 DECL4 
R A 5  DECL5 1 5 V 5 PSI 5 ECCEN SMA WET5 THETI PERIH APHEL PSI 6 V 6 I 6 OECL6 
AERO OVL . C V A  EVA C V O  -EVR TYPE SUN A SUN R KAPPA - A  E INC R A P  DECLP 
150.4 - . 9  
17 .3  2 . 7  
11.52 6.28 
298.a - 1 8 . 9  
i3o .a  -45 .9  
27 .8  10 .9  
228.1 - 1 1 . 0  
9 .19  4 . 8 1  
-4.5 .82S 105.3 ,399 ,776 206.2 2 5 5 . 0  .467A 1.0860 
1 .0  1.352 110.5 .466 1.083 290.8 561.3 .578 1.187 
. 9  .632 86 .0  -422  1.030 174.5 471.6 ,596 1.465 
5 .01  8.45 5.24 16.66 1 /2 /2  117.6 11 .3  2 0 . 7  .261 
M A R S  A R R I V A L  DATE = 2445880 (28  JUN 1904) - 
-11.5 .908 87.8 ,172 .e66 169.2 340.3 .717A 1.015 
1.7 1.369 93.8 3 5 9  1.118 345.5 556.4 ,?i? 1.519 
2 . 3  .728 108.5 .387 1.174 216.6 448.3 . I 2 0  1.6290 
3.19 6 .99  4.98 15.71 1 /2 /2  99.4 4.4 5 2 . 7  1 .369 
6 6 . 7  1.209 - 2 . 6  - 6 . 0  
73.3 .642 - 1 . 6  - 2 0 . 8  
114.9 1.012 - 1 . 3  - 1 . 8  
5.573 155.1 319.9 22 .5  
87 .1  1.270 8 .5  62 .9  
6 1 . 2  .615 -3 .2  -34.4 
110 .9  1.084 - 1 . 6  9 . 5  





39 .5  .e10 
145.1 - 3 1 1  
98.60 1 .711  
e43.5 . i m  
4-5480 4-5626.4 ,208 128.3 - 4 6 . 1  -11.8 ,907 89.3 .169 .E61 116.5 351.3 ,721A 1.013 8 8 . 7  1.273 8.3 65.9 31.4 .PO2 
4-5826.4 4 - 5 8 8 0  .e02 18.7 19.5 2 .8  1.311 90.5 , 3 5 5  1.119 358.0 $ 5 5 . 7  ,722 1.516 81 .7  . 613  -4 .4  -39 .4  244.1 ,173 
4-5910 4-8120 .211 236.6 - 1 3 . 6  2.0 .710 101.8 ,378 1.139 210.4 412.1 .708 1.5690 111 .0  1.070 -1 .4  6 . 9  153.1 . S I 0  
1 2 . 9 1  9 .32  4 . 0 1  3.65 7 . 0 5  4.52 11.63 1 /2 /2  97.5 4 .4  47 .2  1.477 2 . 4 9 9  96.7 16.4 . 4  64.5L L.215 
4-5490 4 -5635-1  ,334 124.8 - 5 0 . 3  -19.7 
4-5635.1 4-5P80 .361 3 . 3  61 .6  13.4 
4-5910 4-6130 ,197 246.7 - 1 6 . 1  1 .8  
16.86 11.24 7.04 5.62 
.906 90.8 
1.371 86 .9  
$693  103.0 
9 .00  4 .19  
.905 92.4 
1.371 8 4 . 1  
.678 100.1 
7 . 5 s  4 .03 
,907 94 .2  
1.371 82.8 
.664 96 .9  
7.07 4.05 
- MARS A R R l  
,908 87 .8  
1.369 94 .3  
.748 111.0 
7 . 1 3  5.14 
,907 89 .5  
1.311 91 .0  
.126 108.3 
13;58 -9.87 4.74 !!;lo 7.10 5.13 
.170 .868 183.0 363.1 
,358 1 ,118  1 1 . 1  195.4 
.374 1.109 204 .1  455.9 
15.57 1 /2 /2  94 .9  5 . 1  
.173 -869  191.5 370.0 
.363 i .112  20 .7  195.3 
.374 1.084 197.8 459.6 
15.58 1 /1 /2  97.1 6.4 
.721 1.011D 90.4 
.717D 1 . 5 1 5  81.0 
.695 1.5230 1 1 1 . 1  
21.2 .461 5.447 
,119 1.0200 91.5 
,7080 1.516 8 1 . 5  
.679 1.4890 111.4 
30.7 .623 3 . 1 8 2  
1.275 
,672 
1 . O S 6  















1 .076  
94.0 
16.3 
- 1 5 . 1  
- 1 . 3  
1 .4  
-13.7 
7 . 1  
- 1 . 5  
5 5 8 . 5  
-11.4 
2 .4  
- 1 . 3  
359.0 
6 2 . 7  
-64 .5  
4 .2  
3.4 
- 7 7 . 1  
4.4 
1 . e  
- 2 . 5  
- 7 0 . 3  
-13 .1  
-2 .0  
-4.0 __ _ _ _  
6 3 . 5  
-32 .0  
6 . 5  
2 . 1  
04.9 
-34 * 9 
6.3 
2 . 0  
9 . 7  











-. .. . 
39.5 
241 .1  
145.3 
101 .2D 













. 5  73 
1.199 









1 .917  
.193 188.9 62 .3  10.3 
-46 .5  -9 .5  
- 1 8 . 1  1 . 5  
4 .60  4.15 
57.4 8.1 
- 2 2 . 0  -4 .2 
-19.5 i . 3  










. 3 l l  .3  
,190 2 5 8 . 3  
12.18 8 .62  
.170 173.7 
.268 . 7  
.191 210.9 
12 .01  8.34 
-180 ,873 199.9 375.2 ,716 1.0300 92.3 
,370 1.108 21 .2  195.6 .6900 1.517 8 1 . 2  
-370  1.063 191.5 463.2 .661 1.4660 112.0 
15.69 1 /1 /2  98.9 7.8 46.5 .e35 q . 4 3 6  
VAL DATE = 2445890 ( 8 
.172 .e66 169.2 340.5 
-361  1.119 343.9 560.1 
,403 1.199 221.7 447.5 
16.10 1/2/2 107.4 5 . 1  
JUL 19841 - - 
.717A 1.015 87 .2  
.715 1.123 79 .4  
,716 1.6830 111 .6  
56.4 1.337 2 . 1 1 1  
8.6 




-3 .4  
- 1 . 7  
t l . 3  
,210 130 .6  -46 .1  -11.6 
.212 30.6 7.5 1 . 2  
.260 227.6 - 1 1 . 0  2 .6  




,203 128.6 -45 .8  - t l , 3  
,197  22 .1  1 2 . 1  1 . 7  
.236 2 3 4 . 7  - 1 5 . 5  2.2 
.169 .e67 176.5 351.1 .?PIA 1.013 88.7 
,316 1.120 356.1 559.5 .721 1.519 79.9 
.390 1.116 215.5 451.4 , 7 0 5  1,6070 111.5 
15.88 1 /2 /2  105.8 4 .7  53 .2  1 .558 e . 2 3 2  
4-5490 4-5634.8 .225 126.5 - 4 6 . 3  -12 .7  ,906 90 .8  1.170 ,868 163.9 362.0 .721 l .O l5D 90.4 1.215 9.3 6 9 . 1  19.5 ,221 
4-5920 4-6130 ,217 243.4 - 1 5 . 8  1 .8  .700 105.6 ,381 1 .121  209.2 455 .1  ,894 1.5490 111.5 1 .011  -1 .5  3.6 161 .1  - 3 1 5  
4-5654.9 4-5890 ,221 11.2 20.1 4 . 1  1.372 8 7 . 5  ,358 i . i i 8  9 .5  199 .1  . i i e o  1 . m  80.0 . m e  - 5 . 8  - 4 3 . 1  241.2 . i o 7  
i s . 0 8  9.15 5 . 0 7  3.95 7 . 3 5  4.66 15.73 1 /2 /2  i n 4 . e  5.e 43.3 1 .231  e.709 93.9 9 .4  1 . 1  7 i . n  r . i i e  
4-5510 4-5644.6 ,179 176.5 58.7 8.8 ,907 94 .2  .180 .ET3 199.0 375.4 .716 1.0300 92 .3  1.279 - 1 e . l  - 1 1 . 7  6.1 .e61 
4-5644.6 4-5890 ,281 2 . 4  -31.5 -0.2 1 ,371  03.2 ,369 l . l l l 1  8'5.5 199.2 ,7010 1.520 7 9 . 5  .e77  4 . 3  -6 .4  247.t. . l a b  
4-5920 4-6150 ,196 265 .9  -19.5 1.3 ,670 99.0 , 318  1.06D 196.6 462.4 .665 1.473D 111 .9  1.035 -1.4 -2 .5  176.5 ,372 
12 .51  8 . 5 7  4 . 4 0  3.93 7.33 4.17 15.61 1 /1 /2  10$.0 7 . 6  40 .2  .760 2.907 91 .6  1 . 5  -1 .9  35.3L 1.450 
_-____I_ -- - - _  - M A R S  ARRIVAL O A T €  = 2445900 (10 JUL 1984) -- - - - _- 
4-5470 4-1616.4 ,214 130.2 -46.3 -11 .9  .908 87.8 ,172 .E66 169.2 340.7 .717A 1.015 8 7 . 2  1 ,270  8 .9  64.4 39.7 ,217 
4-5616.4 4-5900 .217 33.9 4 . 8  . 6  1.370 94 .8  ,364 1.122 342.0 563.6 ,713 1.530 11.7 .692 -2 .4  - 3 0 . 1  2 3 9 . 8  ,186 
4-5930 4-6110 .298  227.9 -11 .2  2.9 ,770 113.5 .424 1.234 226.8 446.7 .710 1.757D 112.5 1 .103  -2.4 7 .6  145.4 .412 
15.52 11.58 4 . 9 0  3.94 7.34 6 .67  16.54 1 /2 /2  114.6 5 . 9  59.8 1.280 2.006 92.9 33.9 4 . 5  104.00 1.287 
4-5470 4-5629.4 .115 181 .1  44 .9  4 . 7  ,910 87.7 $169 .868 168.8 358.2 .72lA 1.015 ' 8 9 . 7  1.274 -8.0 -65 .2  20 .9  ,195 
4-5629.4 4-5900 ,195 2 2 . 0  8 . 7  1 .2  1.372 90 .3  e 3 5 1  1.122 358.9 562.8 ,721 1,524 78.3 .693 - 3 . 0  - 3 2 . 8  241.5 .188 
4-5930 4-6110 .298  227.9 -11 .2  2 . 9  .170 113 .1  .424 1.234 226.8 446.7 -110  1.751C 112.5 1.103 -2 .4  7.6 145.4 ,412 
14.22 10.36 3 .69  3.86 7.26 6.67 16.54 2 /2 /2  112.4 5 . 9  73.9 1.585 1.664 89.5 202.0 -61 .0  90.30 1 .052  
4-5460 4-5626.L .205 128.6 -45 .0  -11 .3  ,907 89.3 ,169 ,867 176.5 351 .1  ,721A 1.013 88 .7  1.272 8.0 64.9 3 1 . 5  ,196 
4-5626.C 4-5900 ,196 2 6 . 0  1 . 2  1 .0  1.372 91 .6  ,550 1.123 354.0 563.0 ,721 1.525 7 8 . 2  .693 -2.8 - 5 1 . 9  2 4 1 . 3  ,183 
4-5950 4-6120 .E87 234 .0  -13 .5  2 .3  ,746 110.9 ,406 1 ,181  220.5 450.5 ,101 1.66OD 112.2 1.084 -2 .0 5 . 6  153.5 ,396 
14.52 10.65 4.14 3.86 7.26 5.91 16.22 1 / 2 / 2  112.8 5 . 1  5 7 . 7  1 ,160 2.D71 92 .7  25 .9  5 . 9  92.9D 1 .671  
4-5490 4-5634,? ,211 127.0 -45.3 -11.8 ,906 
4-5654.1 4 - 5 9 0 0  . 2 0 3  1 5 . 3  12 .8  1.9 1.373 
4- lB30 4-0130 ,242 241.4 -15 .7  1 .9  .724 
14.06 10.14 4.85 3.92 1 . 5 2  
4-5500 4-5642.4 .293 125.9 -48 .5  -17 .0  .905 
4-5642.4 4-6900 . S O 9  1 . 1  41.0 9 .5  1.373 
4-5930 4-6140 ,223 210.3 -17 .8  1 .6  . 7 O e  
16.19 11.06 6 . 2 5  5.13 0 . 5 2  
90 .8  ,170 
88.1 , 5 5 8  
106.2 ,393 
' 5.29 15.98 
92.3 *174 
, 84.8 ,365 
t 101.3 . 3 8 5  
' 4.01 15.83 
,868 183.9 362.5 
1 .121  7.2 202 .6  
1.139 214.3 454.3 
1 /2 /2  111.9 5 . 3  
.a69 191.0 312.6 
1.116 19.5 202.5 
1.105 208.0 458.0 









90.4 1.275 8.4 
78.4 .692 -3 .7  
112.0 1.067 - 1 . 0  
2 .221  92.3 14 .9  
91 .9  1.278 13 .6  
78.1 ,689 -11.4 
111.9 1.052 - 1 . 6  
3.969 09.5 185.9 
66 .5  2 O . D  .e05 
-35 .2  241.5 .185 
3 .0  161.4 ,567 
3 . 1  76.2L 1.765 
70.1 5 . 7  .309 
- 5 5 . 6  2 3 5 . 6  ,236 
. 2  169 .1  ,380 
2 0 . 5  57.9L 1.879 
.029D 92.5 1.279 -17.5 -79.6 348.9 
.525 77.9 ,667  11.9 12.4 250.0 
,4880 112.0 1 .036  -1.5 -i?.9 176.0 
.396 4.925 a 7 . 4  104.1 - 2 1 . 8  4 9 . 0 ~  
,389 
, 3 76 
1 . 9 5 6  
.191 
. 3 1 r  




. e 4 t  
. e r r  
t.z05 

















. P I 5  194.9 
,390 3 5 9 . 2  
,209 260.8 
63.6 
-56 .4  
-19 .4  
5 . 5 7  
5 4 . 7  
-19.4 '  
- 2 0 . 5  
4 - 1 0  
13 .0  
19 .0  
-16 .3  
1 .oo 
- .. .. 
-40.7 
2 . 6  
-11.4 
4 . 9 9  
14.2 -907  94.1 . i a o  ,872 199.4 3 1 6 . 3  
- 1 3 . 8  1.572 83.4 ,370 1.114 24.6 E 0 2 . 5  
1.3 ,089 102.3 .381 1.078 201.7 401.6 




. 7 l Z  
,6930 
.651 
48 .1  
15.33 10.04 5 . 2 9  6.67 4.48 15.75 1 /1 /2  107.0 7 . 4  
,186 189.9 
. 2 1 1  4 . 0  
, 2 0 3  272.8 
12.88 0 . 8 3  
0 . 4  ,911 96.1 . i 9 0  .e re  20e .z  380.3 
-3 .9 1.312 82.0 ,316 1.110 29.9 202.5 
1 .1  .674 9 9 . 1  .382 1.055 195.3 465.1 
4.06 7 . 4 5  4 .35 15.17 1 /1 /2  113.7 8 . 7  
, 0 4 5 D  93 .3  1.282 - 1 1 . 5  -67 .5  S.1 
, 5 2 7  7 1 . 6  , 085  2 . 0  - 1 4 . 1  244.2 
,458D 112.3 1.020 - 1 . 5  - 6 . 1  104.4 
.783 2.452 90.5 4 . 5  - 1 . 6  58.4L 
.440D 94.$ 1.300 -3 .4  - 2 1 . 6  3 . 1  
, 5 2 3  16 .3  .e91 - 5 . 0  - 3 9 . 3  240.3 
.443 117.0 .986 -1 .9  - 1 8 . 1  2 1 5 . 2  
.232 2.790 80.4 271.9 -60.4 91.9D 
.015 0 7 . 3  1.270 9.2 65 .7  39.9 
.S39 70.1 . T O 2  - 2 . 2  -26 .8  239.6 
,8610 113.5 1.117 - 2 . 9  6.0 145.6 
.204 1.910 91.1 3 7 . 0  7.3 106.8D 
-. - . 
. a 3 2  146.4 
.221 11.0 
.280 3 2 0 . 1  
17.32 13.25 
- . 1  1.023 109.5 , 330  1.076 259.0 317.8 
3 . 1  1.373 66 .5  ,361 1.119 13 .3  202.0 
- . 2  .629 02.1 , 4 5 4  .992 170.3 479.1 
4.07 7.46 0.25 17.19 1 /2 /2  111.3 14.9 
._ - MARS ARRIVAL DATE = 2445910 I26  
-12 .3  .908 87.8 .172 ,666 169.2 341.1 
. 4  1 .371 95.4 .368 1.125 339.9 566.9 
3.3 .795 116.2 ,451 1.282 231.0 445.7 
4 .22  1.61 1.19 i r . i i  i / e /e  120.1 0.9 






. I 0 3  
83.1 





4-5410 4-5629.4 .115 101.1 44 .9  4.7 .910 87.7 .169 .E60 168.8 358.2 .72lA 1.015 89.7 1.274 - 6 . 0  - 6 5 . 2  20.9 ,195 
4-5629.4 4-5910 .195 26.6 4.4 .I 1.374 90 .9  .360 1.126 356.4 566.1 .721 1 .531  76.0 ,705 -2 .5  -50 .5  L41.4 -192  
4-5940 4-6110 .530 229.2 -11 .4  3 .3  .795 116.2 ,451 1.282 231.8 445.7 .?OS 1.86lD 113.5 1 .117  -2.9 6.6 145.6 ,438 
1 5 . 5 6  11.48 3.69 4.00 7.41 7.79 17.11 2 /2 /2  118.8 6 . 9  69 .7  1.584 1.749 6 1 . 5  E10.7 -59 .5  94.SD 1 .181  
4-5400 4-5626.5 .205 126.9 - 4 5 . 9  -11.4 ,907 89.3 ,169 .e67 176.5 351.2 .72lA 1.013 80.7 1 . 2 I L  6 .2  65 .3  31.4 ,199 
4-5626.0 4-5910 .199 30.4 3 .6  .I 1.373 92.2 .361 1.126 3 5 1 . 6  566.3 .720 1.533 76.7 ~ 7 0 3  -C.4 -L9.9 2 4 1 . 0  ~ 1 9 5  
4-5940 4-6120 ,304 234.3 - 1 3 . 1  2 . 6  .760 113.6 .420 1.215 225.6 449.6 .695 1.7340 113.1 1.095 -2.5 4 . 8  1 5 3 . 1  ~ 4 1 6  
15.74 11.64 4 .77  4.10 7.49 6.87 16.67 1/2/2 119.2 5.7 61.5 1.523 1.955 90.5 30.4 6 . 1  97.10 1.453 
4-5460 4-5632.9 ,112 171.0 4 6 . 9  4 .7  .907 09.2 .169 .e61 175.9 361.3 . 7 2 l  1.013 90.9 1.274 -0.0 -65 .2  19.8 ~ 1 9 1  
4-5940 4-6120 .SO4 234.3 -13 .1  e . O  ,760 113.6 .420 1.215 225.6 449.8 .695 1.7340 113.1 1.095 -L.3 4 .0  155 .1  ~ 4 1 6  
4-363r.e 4-5910 , i 9 5  22.0 5.4 .e 1.314 80.5 .359 i . im  2.0  eo8.o .reio 1.530 10.9 .r3c +.a -30.9 241.6 . i o 1  
14.61 10.53 3.06 4.00 7.47 6 . 8 1  10.61 t m e  110.5 5 . 7  70.8 1.576 i.ni 89.0 ~05.6 -60.1 er .eL i.i~i 
4 - w a o  4-5654.7 .LO? iz7.e  -45.0 -11.5 . o m  
4-5854.7 4-5910 . I 9 0  19 .0  6.0  .9 1.374 
4-5940 4-6150 .e14 L40.0 -15.0 L .1  ,744 
14 .97  10.69 4.79 4.09 7.48 
4-5490 4-5656.4 .115 172.9 49.5 4 . 9  .BO1 
4-6940 *-a130 .E74 L40.6 -15.0 C . 1  .744 
10.90 9.79 5.69 4.10 7.50 








I 6.10 18.55 
.e60 183.9 362.5 
1.125 4.V f 0 5 . 9  
1.163 C10.4 453.4 
.866 103.6 364.9 
l . l e 4  1.4 LO5.9 
1.163 L19.4 453.4 
i / w c  i i e . 4  5 . 5  
wtir i i 8 . s  5.5 
12 6 
9TOPOVER TIME : SO DhYS 
LAUNCH 9WNGBY SPEED1 R A l  D E C L l  
OWNGBI ARRIVE SPEED3 R A 3  DECL3 
DEPART RETURN SPEED5 R A S  DECLS - PROP- h ~ R ~ - O V ~ -  
4-5500 4 - 5 6 4 2 - 8  .e29 126.9 -44.9 
4-1042.0 4-5910 .E27 1 1 . 3  1 3 . 1  
4-5940 4-6140 .e49 240.1 -17 .7  
1 4 . 6 6  10.39 S.13 
4-5StO 4-5649.8 .e03 111.3 17.3 
4-5649.1 4-1910 .504 0 . S  -34 .7  
4-5040 4-6160 -216 261.6 -20.6 
13.91 9 . S I  4 . 7 4  
4-sw.o 4 - 5 6 4 e . ~  .sea 1 4 o . i  1 4 . 6  
4-584t .S  4-1910 -224 11.7 1 2 . 4  
4 - 5 S 4 0  4-6200 .LS2 S1I .L  -17.L 
16.34 lL.30 6.77  
I 1  
I S  












t . 0  - . e  
4.24 
MISSION DURATION I 6 4 0  O A Y S  
MARS ARRlVAL DATE = C 4 4 5 9 1 0  
26 JUL 1904 
1984 OUTBOUND SUINGBI  
V 1 PS1 1 ECCEN BHA THE11 THE12 b E R I H  APHEL P S I  2 V 2 I 2 O E C L l  RAE SCEEDL 
V 3 P S I  3 ECCEN SHA THE13 THE14 PERIN APHEL P 5 1  4 V 4 I 4 DECL4 RA4 @PEE04 
V 5 P S I  S ECCEN SHA THE15 THETS PERIH APHEL P S I  6 V 6 1 6 O E C L I  RAE 8CEED6 
EVA OVO EVR TYPE SUN A SUN R KAPPA - A  E INC RAP OECLP ETA CERIC 
12 7 
MISSION OURITION 680 O A Y 3  
M I R S  ARRIVAL DATE i 2 4 4 9 9 1 0  
19 APR 1994 
LAUNCH 8WNGBY SPEED1 R A 1  OECLI 1 I V 1 - P 3 1  1 ECCEN SUA THE11 THE12 PERIH APHEL- P S I  2 - V  2 I 2 OECLC R A 2  SPEEOe 
Wm”-’CBY A R R I V E  OPEE03 R A 3  OECLS I 3 V 3 P31 3 ECCEN SUA THE13 THE14 P E R I H  APHEL P 3 1  I V 1 I 1 OECL4 R A 4  SPEED4 
DEPART RETURN 8PEEO5 R A 5  OECLl I 5 V 5 P S I  5 ECCEN SUA THE15 THE16 P E R I H  APHEL P S I  6 V 6 1 8 OECL6 R A 8  €%PEE06 
PROP AERO-OVL O V A  - _ E V A  _-OVO --EVR TYPE SUN A 3UN R K A P P A  - A  E INC R A P  OECLP E T A  PERIC 
OTOPOVER T I M E  = 30 D I Y S  1984 OUTBOUND 3WINGBY 
- -  - . ___ _. 
- __ ____  - - - ___ 
M A R S  ARRIVAL DATE : 2445810 (19 APR 1984) ._ __ -- ._ - - _. 
4-5470 4-5628.2 ,140 188.3 52.8 6 . 8  .910 8 7 . 8  .169 ,868 169.0 356.5 .721A 1 .011  89.3 1.273 -10.0 -71.3 23 .1  
4-3840 4-6110 .321 284 .6  - 2 0 . 2  1 .7  . 6 O S  74.6 .499 1.069 163.2 473.0 .536 1.602 119.7 1.055 - . e  2 .6  1 7 3 . 1  -307  
16.59 11.26 3 .95  5.33 8.72 7 .32  18.72 2/1/2 38.4 11.8 4 2 . 8  1.105 2.743 94.4 10.1 - 3 . 2  79.2L 1.028 
4-5470 4-5628.0 -145 189.7 54.0 7 . 2  .910 87.8 .169 .868 169.0 356.2 .72lA 1.015 89 .5  1.273 -10 .4  - Y e s 3  23 .5  *24l 
4-S8L8.O 4-5820 .241 10.6 - 3 5 . 3  - 5 . 8  1 .381  89 .0  .371 1.153 3 . 7  167.3 .7210 1.585A 97.4 .643 4.3 -10 .9  271.7 .282 
4-5850 4-6150 .288 286.2 -19 .8  1.6 .612 78.4 .468 1 .061  166.1 470.7 , 5 6 7  1.563 117.7 1.033 -a4 1 .8  173.9 e471 
15.24 10.46 3.99 4.78 8 . 1 7  6 .46  17.88 21112 4 6 . 1  10.8 37 .6  1.033 3.104 95 .2  7 .1  - 1 . 9  78.4L 2.173 
4-5480 4-1632.3 .136 181 .6  5 4 . 4  6 .6  .907 89.2 .169 .867 176.0 360.4 .721 1.013 90.1 1.274 - 9 . 9  - 7 1 . 2  20.3 - 2 3 2  
4-3832.3 4-5820 ,232 3.6 - 2 5 . 4  - 4 . 2  1 .381 8 7 . 2  .377 1.152 10.4 167.2 .T I80  1.586A 97.5 .642 2 . 8  - 1 5 . 9  272 .0  * 2 l 9  
4 - 5 8 5 0  4-6160 .349 291 .1  - 2 0 . 1  1 . J  .604 72.2 ,522 1.055 161.9 476.1 .104 1.606 121.3 1.026 - a 5  - 1 . 1  180.8 ~ 5 3 2  
16.68 11.97 3 . 8 9  4 .71  8.10 8.08 19.32 2 /1 /2  44 .9  13.5 46.5 1.113 2 . 5 3 4  93.9 3.3 - 5 . 3  83.5L 1 .708  
4-5470 4-1827.4 ,170 194.7 57.9 8 .9  .910 87 .8  ,169 ,868 169.1 351 .3  ,721A 1.011 89.3 1.273 - 1 2 . 1  -76 .1  2 5 . 5  ,276 
4-5627.4 4-5830 ,276  10.0 -48 .0  -8 .6  1.377 89.1 .367 1.139 3 .2  172.8 .7210 1.5S7A 9 4 . 1  ,643 7 .2  - 1 . 7  268.5 -213  
4-5080 4-6150 .260 286.7 -19.5 1.5 ,619 81.9 .442 1.062 169 .1  468.9 .593 1.551 116 .0  1.032 - . 6  1.0 174.6 , 4 4 2  
14.39 10 .01  4 . 2 8  4 .58  7.97 5.73 17.21 2 /1 /2  56.0 9 . 9  28 .8  .792 4.017 9 3 . 1  4.11 - 1 . 5  14.6L L.388 
4-5480 4 - 5 8 3 2 . 1  .139 186.5 5 5 . 0  6 . 8  .907 89 .2  ,169 ,867 176.0 360.3 .721 1.013 90.0 1.274 -1O.L -71.6 20.3 ,237 
4-5632.L 4-5830 ,237 4.5 -30 .0  - 5 . 0  1 .377 87.1 ,369 1.137 10.8 172.7 ,7180 l.JS7A 9 4 . C  ,642  3 .5  - 1 C . 6  209.1 .LOO 
4-5880 4-6160 a 3 1 1  293.0 - 1 9 . 6  1.4 ,610 76 .4  ,486 l.OS1 164.7 473.9 , 5 4 1  1.562 118.9 1.024 - .7  - 1 . 9  101.4 e490 
lY .25  10.90 3 .93  4 .26  7.65 7.07 18.32 2 /1 /2  53.0 12.3 4 2 . 6  1.070 2 . 7 5 1  98 .2  1.4 - 4 . L  66.4L 1.874 
4-8490 4-5836.L .141 181.6 5 6 . 5  6 . 9  .905 90.7 .170 .e68 183.6 364.7 .720 1.0130 90.7 1 . 2 7 5  -10.3 - ? l . S  16.4 .e40 
4-1860 4-8170 .380 297.6 - 1 9 . 7  1.2 .603 69.6 .548 1.042 160.8 479.9 .471 1.612 123.2 1.017 - . 8  -4 .7  187.8 ~ 5 1 9  
17.08 12.86 3 .95  4 .22  7.61 8 .92  20.00 2/1/2 52.8 15.1 10.6 1 .041  2.339 95.9 350.1  -7 .7  61.6L 1.394 
4-562e.e 4 - 5 s i o  .233 12.3 - 2 8 . 9  - 4 . 7  1 .386 89.2 ,385 1.173 3 . 1  161.4 .721o 1 . 6 2 5 ~  100.9 . a 4 1  3 . 4  -14 .0  2 7 3 . 9  , 2 4 4  
-. . MARS ARRIVAL OATE 2441820 (29  APR 19841 - - -_ - . ^_-I 
MARS ARRIVAL OAT€ = 2441830 ( 9 MAY 19841 - - -  - I_- . - .  - __ 
4-503e.e 4-5830 , 2 4 0  .7 -21.7 -3 .7  1.377 8 5 . 3  .373 1.134 17.4 172.9 .nee i . 1 ~ 7 ~  9 4 . 2  .e40 2 .2 -16.0 ~ 0 8 . 8  . i 9 8  
_______ MARS ARRIVAL DATE = 2445840 (19 MAY 1984) -- - __ .- . 
4-5480 4-5632.0 ? . I 4 9  189.2 56.9 7 .6  ,907 89.2 .169 ,867 176.1 360.1 .721 1.013 9 0 . 0  1.274 -10.9 -73 .7  20.4 . 2 ¶ e  
4-5632.0 4-5840 . 2 5 2  4 . 1  -38.0 - 6 . 9  1,374 87 .2  .363 1.128 10.7 177.9 ,7180 1.538A 9 1 . 2  ,844 5.0 - 8 . 7  281.6 - 1 0 0  
4-5870 4-6160 -279  293.7 - 1 9 . 3  1 .3  . 6 l 7  8 0 . 3  .416 1.048 168.0 471.9 ,570  1.525 117.0 1.023 - .8  - 2 . 7  182.2 ,457 
14.28 10.25 4.04 4 .03  7.42 6 .21  17.53 2 /1 /2  62.3 11.3 36.6 .948 3.188 98 .0  319.7 - 3 . 0  84.6L L.073 
4-5490 4-5636.2 .142 182.3 56.8 7 . 0  .9OS 90 .7  ,170 -868  183.6 364.7 . I 2 0  1.0150 90.7 1.275 -10.4 - 7 1 . 7  10.3 ,242 
4-5636.2 4-5840 .242 .1 - 2 5 . 1  -4 .3 1.374 81.3 .367 1.121 17.4 178.0 ,7120 1.5381 91 .1  .e42 2 .7  -14.3 285.2 ,184 
4-5810 4-8170 .336 299.7 - 1 9 . 2  1.1 .610 74.3 ,106 1.037 163.4 477.1 ,513 1.562 120.3 1.015 - . e  - 5 . 6  189.0 , 5 1 1  
i s , ~ . e  11.69 3 - 9 6  3.89 7.29 7.72 18.82 e / i / z  61 .5  13.8 47.5 1.024 2 . 4 8 2  96.1 318.3 -0.1 6 n . 4 ~  1 . ~ 1 0  
UARS ARRIVAL DATE = 2445810 (29  MAY 1984) - _- . -. -. - 
4-5470 4-5618.9 .229 129.1 - 4 7 . 2  -12.9 .908 87.8 ,172 .866 169.2 341.6 .717A 1.015 87.3 1 .271  9 . 8  6 7 . 6  40 .3  ,234 
4-5616.9 4-5810 .235 22 .0  34.4 5.6 1.371 92 .7  ,359 1.123 349.9 543.5 .I20 1.526 8 8 . 0  ,650 -6.8 - 4 7 . 8  2Y8.0 ,187 
4-5880 4-6150 . e l 8  284.1 -19 .3  1.4 .635 88 .3  ,404 1.059 177.1 466.1 .631 1.486 113.6 1.030 - .9  -.S 175.S .400 
13.15 9.78 5.13 3.97 7.37 4.64 16.28 1 /2 /2  73.5 8 . 7  34 .9  1.093 3.338 100.0 14.6 -2 .7  91.7D L .558  
4-5480 4-5831.4 .201 199.3 62 .2  11.2 ,907 89.2 .168 .867 176.2 319.2 .72lA 1.013 89.9 1.274 -14.S -60.5 20.4 - 3 2 3  
4 -5831 .4  4-3850 ,325  3.3 - 5 6 . 7  -11.4 1.373 87.5 .359 1.122 9.4 182.8 .7190 1.525 8 8 . 5  .e49 9 . 6  8 . 3  262 .0  ,209  
4-5860 4-6180 .211 293.3 - 1 9 . 2  1 .2  .625 83.9 .431 1.045 171.8 470.3 .594 1.497 115.4 1.022 -.D - 3 . 4  182 .6  . I 3 0  
14.69 10.21 4 .71  4.48 7 .87  5.50 16.92 2 /1 /2  73.9 10.6 24.4 .176 4.735 93 .7  587.9 -3.4 63.OL L.132 
4-5490 4-5636.1 
4 -5636 .1  4-5850 









. e 5 4  318.2 
,382 306 .3  




1 2 . 8 2  9 .18  
5 7 . 6  
- 3 0 . 5  
-18 .9  
4 . 0 1  
57.9 
- 2 0 . 1  
-18.5 
4 - 0 9  
- 4 0 . 2  
2 2 . 3  
- 1 9 . 3  
4.88 
7 . 4  .905 90.7 ,170 .668 183.6 364.7 
- 5 . 3  1 . 3 7 3  8 5 . 5  .363 1,119 17.0 182.8 
1.0 .617 78.6 .471 1.034 166.8 474.9 
3.72 7.12 6 . 7 2  17.90 2 /1 /2  71.0 1 2 . 1  
7 . 5  .905 92.4 .173 -869  191.6 369.7 
-3 .7  1.372 33 .6  .S69 1.114 23.8 183.0 
a 7  .BO9 72 .0  ,528 1.024 162.1 480.2 
3.66 7.06 8.44 19.39 11112 71.3 15.3 
-11.8 .908 87 .6  ,172 ,866 169.2 340 .0  
3.4 1.369 93 .1  .318 1.119 340.3 548.1 
1.3 .644 91 .2  ,391 1.019 181.9 4 6 5 . 0  
3.64 7.04 4 .29  15.98 1 /2 /2  81 .1  8 . 3  
UARS ARRIVAL DATE = 2445860 I 8 - - _. 
,720 1.0150 90 .7  
. l i t 0  1.525 88 .4  
,547 1 .521  118 .1  
42 .9  .968 2.737 
.719 1.0200 91.4 
e7040 1. 25 8 8 . 2  
52.0 ,930 L .280 
JUN 1884) ~ 
.717A 1.015 8 7 . 2  
,719 1.519 8 5 . 5  
e844 1.1730 112.8 
4 3 . 0  1.299 2.728 
-484 1 . L  121.6 
1.275 -10.8 - 7 2 . 6  1 8 . 1  
.a47 3 . 7  -10.0 281 .3  
1.014 -1.1 - 6 . 4  189.8 
9 5 . 8  357.6 - 5 . 0  59.3L 
1.276 -10.9 - 7 1 . 5  11 .6  
,845 2 . 0  -18 .2  280.1 
1.007 - 1 . C  -9 .2  196.5 
95.0 337.0 - 6 . 1  57.4L 
1.270 8 . 0  84 .1  39 .6  
.e56  -4 .6  -41 .8  2 5 1 . 8  
1.030 - 1 . 0  - .e 175.8 
99.5 19.1 - 2 . 7  94.OD 
,249 
- 1  re 
.4 72 
1 ,881  
.254 
9 174 . $34 
1 .191  
-. . 
.e15 
I 1  73 
. 3 3  7 
2 .244 
4-5490 4-5836.1 ,184 188 .4  6 0 . 0  8.6 ,905 90.7 ,170 , 8 6 8  183.6 364.8 a720 1.015D 90 .7  l . 2 ? 9  -12.0 -75 .3  14.0 . e 7 4  
4-5638.1 4-5860 . e 7 4  1 .0  - 4 1 . 2  - 7 . 6  1.372 85.7 ,36S 1.116 16.2 187.3 ,713D 1.518 85 .9  ,654 5.0 - 1 . 5  257.6 , 1 8 1  
4-5690 4-8110 ,286 300.4 -18 .6  - 9  ,824 8 2 . 5  . 4 4 3  1.032 170.3 471.1 . 5 7 4  1 .489 116.3 1.013 - 1 . 2  - ? . I  190.5 ,441 
15.93 10.11 4 . 2 2  3 . 8 e  7.22 1.90 17.10 e / i / e  8 0 . 6  11.0 3 4 . 1  , 8 0 2  3.312 94.6 357.3 - 3 . 4  5 7 . 7 ~  1 .087  
4 - 5 5 0 0  4 - 1 8 4 O . C  . 1 3 5  178.1 $8.0 7.6 
4-5640.2 4-5860 ,256  359.1 -23.6 -1 .3 
4-5000 4-(1180 .S f0  307.5 - 1 3 . 1  - 7  
11.95 11.37 4.10 5 . 5 8  _ _  - -- --_ . . 
4-¶470 4-5818.1 .208 150.7 - 4 5 . 9  -11.5 
4-5618.1 4-6870 ,210 21.4 15.6 2 . 4  
4-1900 4-6150 ,193 2 7 8 . 3  -19.4 1.3 
12.46 8 . 9 1  4 . 8 2  3.53 
.905 92.4 ,173 .a69 191.6 369.7 .719 1.020D 91.4 1.276 -11 .0  
1.371 83.9 ,316 1.112 23.0 1 8 7 . 5  ,7050 1.518 85.7 ,652  L . 6  
,616 76.7 , 4 8 8  1.021 165.2 477.7 , 5 2 3  1.519 119.2 1.005 -1 .3  
6.96 7.27 18.30 11112 8 0 . 6  11.1 4 8 . 3  ,920 2 . 6 4 2  94.7 357.5 
- M A R S  ARRIVAL DATE : 2445870 (18  JUN 1984) -- 
,908 8 7 . 8  ,172 , 866  169.2 340.3 .717A 1.011 8 7 . 1  1 .270 8 . 5  
1.369 93.4 ,318 1.118 347.0 5 5 2 . 4  .718 1.517 85 .3  .e64 - 3 . 8  
.e54 94 .1  , 3 8 3  1.060 186.6 4 6 4 . 0  -654  1.4660 112.3 l.OS1 - 1 . 1  
6 . 9 1  4.09 11.79 l / 2 / 2  90.7 8 . 0  48.4 1,365 2.436 98.2 L2 .9  
- ? I .  7 
- 1 S . L  
-10.0 
- 6 . 4  
6 3 . 0  
-37.5 
- 1 . 4  
-1 .6  
11.9 
L56.1 





06 .20  




. L l O  
t149 . 3 78 
1 .e63 
4-5460 4-5020.7 .224 127.4 -47 .2  -12.7 .go7 89.3 ,169 .e67 176.5 351.9 . T Z ~ A  1.013 8 8 . 8  i . 2 7 3  9.4 8 9 . 3  31.4 . t e e  
4-5826.1 4-5870 -222 1 5 . 5  32.8 1.0 1.371 90 .0  .35S 1.118 .O 191.7 ,7220 1.515 8 3 . 1  ,664 - 8 . 6  - 4 7 . 3  E47.2 -181  
4-5000 4-6160 .211 288.3 -19.5 1 . 1  ,642 90 .3  ,398 1.044 180.5 467.8 .628 1.46OD 113.3 1.021 - 1 . 2  - 4 . 8  183.8 a394 































1 e . 4 3  
160.0 59 .0  
.2 -30 .7  
307.5 -16 .1  
10.49 4 . 1 1  
173.8 51 .1  
359.0 -17.8 
314.3 -17 .2  




8.68 4 . 8 1  
8 . 0  .go1 
-5 .7  1.371 
. e  .a23 
3.64 7.05 
8.1 .PO7 
-3.5 i . 5 7 0  
.3 .a11 





92.4 .in .e69 i g i . 6  369.8 . r i g  i . o e o ~  91.4 i . 2 ~  - 1 1 . 4  -7c.7 10.8 . ze5  
84 .2  .364 1.111 21.9 191.0 ,7060 1 . 5 1 5  63 .5  .e60 3.9 - 1 . 8  253.0 ,173 
81.0 e456 1.016 168.9 1 1 5 . 8  ,534 1.483 $17 .1  1.004 -1.4 -10 .6  198.3 ~ 4 5 4  
6.32 11.48 1/1/2 8 9 . 8  13 .2  42 .3  .a19 L.77L 94.0 358.1 - 4 . 3  58.1L 1.522 
12 8 
0TOPOWER T I M E  Q 30 DAY3 
LAUNCH BWNGBY 3PEEOl RA1 OECLl 
0WNGBY ARRIVE 3PEEO3 RA3 OECL3 
DEPART RETURN 8PEEO5 R A 5  OECL5 
PROP AERO OVL - - - _  
4-5910 4-5644.5 ,170 173.7 57.4 
4-5844.S 4-5880 ,268 . I  - 2 2 . 0  
4-5910 4-6190 ,300 314.4 - 1 7 . 1  
14.72 11.05 4 .29  
4-5410 4-5618.2 ,210 130.8 -48 .1  
4-5810.L 4-5690 ,212 30.8 7 . 5  
4-5920 4-0130 .196 265.5 -19 .5  
12.75 9 .02  4.84 
1 1  
1 3  
I 5  
O V A  
8 . 1  
-4 .2 
.2 
3 .61  _ _  . 
-11.6 
1.2 
1 .3  
3.13 
1984 OUTBOUND SWINGBY 
W 1 P S I  1 ECCEN SMA THE11 THE12 PERIH APHEL PSI 2 
V 3 P S I  3 ECCEN 3HA THE13 THETI PERIH APHEL P31 4 
V I PSI 5 ECCEN SHA THE15 THE18 PERIH APHEL P3 l  6 
EVA OVD EVR TYPE SUN A SUN R K A P P A  - A  E 
,907 94 .2  ,180 ,873 199.9 3 1 5 . 2  -716  1.0300 92.3 
1.371 82 .8  .370 1.108 27.2 195.8 ,6980 1 .511  81.2 
.622 19.3 .410 1.006 167.5 478.3 ,533 1.479 118.0 
7 .01  6 .76  17.81 1/1/2 98.9 14.5 4 8 . 5  .e35 2.436 
MARS ARRIVAL DATE E 2445890 t 8 JUL 1984) - 
.908 87.8 .172 .E68 169.2 340.5 .717A 1.015 87.2 
1.369 94.3 .361 1.119 343.9 560.1 .715 1.523 19.4 
-676  99.8 .318 1.069 196.8 462.4 ,665 1.4730 111.9 
7.13 4 . 1 1  15.67 1/2/2 101.4 7.6 56.4 1.331 2.117 
UIS3ICN OURAlION 5 660 O A Y 3  
HARE ARRIVAL C A T €  i C445I IO 
PI JUN 1984 
V 2 1 2 OECLL R A P  3CEEOL 
V 1 I 4 DECL4 R A 4  0PEECI 
V 6 I 8 OECL8 R16 8PEED6 
INC R A P  OECLP E1A C C R I C  
i . e 7 9  -11.4 -10 .3  1.4 .eee 
.667 e . 4  - 1 3 . 1  248.3 a 1 7 4  
,995 - 1 . 7  -14.2 206.3 .466 
9 2 . 8  359 .8  -4 .6  56.6L 1.199 
i . 2 7 0  0.8 63.5 39.5 .LIE 
94 .7  30.2 e . i  1 o i . m  1 . ~ 9 ~  
.682 - 2 . 1  - 3 2 . 0  241.1 ~ 1 1 7  
1.035 -1.4 -2 .5  178.5 - 3 1 2  
4-5480 4-5626.L ,203 128.6 -45 .8  -11.3 .907 89 .3  ,189 ,861  178.5 351.1 .721A 1.013 88.1 1.212 8.0 6 4 . 9  31.5 . I 9 7  
4-5626.L 4-5890 .197 22 .1  1 2 . 1  1 . 1  1.371 91.0 .356 1.120 356 .1  559.5 . 7 2 l  1 .519 79.9 ,885 -3 .4 -34 .9  242.5 - 1 1 5  
4 - ¶ 9 2 0  4-6160 .198 278.5 -20 .2  1 . 1  .E63 96 .2  ,383 1.049 190.2 466.0 ,641  1.4510 112.4 1.023 -1 .4  - 5 . 6  184 .1  e376 
12.66 8.95 4.74 3.10 1.10 4 .21  1¶.19 1 /2 /2  105.6 9 . 0  53.2 . 1 . 5 5 6  e . 2 3 2  94 .8  L 1 . 3  L.0 88.8L 1 .917  
4-5490 4-5834.8 .225 126.5 - 4 6 . 3  -12 .1  .906 90.8 ,170 ,868 183.9 162.6 .I21 1.0150 90 .4  1.215 9 .5  6 9 . 1  19.5 .ELI 
4-5634.6 4-5800 .22l l f . 2  2 8 . 1  4 . 1  1.372 87.5 .358 1.118 9.5 199.1 .PiOD 1.518 80.0  ,682 - 5 . 8  -13 .1  C41.2 e l 8 1  
4-5920 4-6110 ,209 291.1 -20 .0  - 8  .651 92 .6  .395 1.032 183.9 489.5 -62s 1.439D 113 .0  1.013 - 1 . 5  -8.8 191.8 *389  
13.50 9 . 5 4  5 . 0 1  3.95 7.35 4 .48  16.03 1 /2 /2  104.2 1 0 . 5  43.3 1.235 2.109 93.9 9.4 1 . 1  71 . lL  L.1lL 
4-  io 4-5044.8 . i r e  176.5 5 8 . 1  8.8 .go1 94.2 . i e o  ,873 199.8 315.4 ,116 i .030o 9 2 . 3  r . e n  -12 .1  - 7 1 . 1  0 .1 . e e l  
4-5644.8 4-5890 .e81 2.4 -31 .5  -6 .2  1.311 8 3 . 2  .369 1,110 2 5 . 5  199.2 .7010 1.520 79.5 ,611 4 . 3  -6 .4  241.4 -106 
4-59eO 4-6190 ,268 315.1 -17.5 .Z  .E30 83.5 .442 1.004 111 .1  476.7 .560 1.449 116 .2  ,994 -1 .7  -14.9 LO6.9 e438 
14.23 10.30 4 . 4 0  1.93 7.33 5 .90  11.11 1 /1 /2  105.8 13.7 40 .2  .160 2.901 01.8 1.5 -1 .9  55.3L 1 . 4 5 0  
MARS ARRIVAL DATE : 9445900 (18 JUL 1984) ---------I--- - -  - - - - --_ -- -- 
4-5470 4-S618.4 .E14 130.2 - 4 6 . 3  -11.9 .908 87.8 ,172 ,868 169.2 340 .1  .117A 1.015 87.L 1.270 8.9 64.4 39 .1  . E l l  
4-5618.4 4-5900 . e l l  33 .9  4.8 .8 1.310 94.8 ,364 1.122 342.0 583.6 .113 1.530 1 7 . 1  .692 -C.4 -30 .1  239.8 ,186 
4-5930 4-8150 .209 260.8 -19 .4  1.3 ,689 102.3 .381 1.078 201.7 461.6 .667 1.4880 l l L . 0  1.038 - 1 . 5  -2 .9  176.8 -318  
13.32 9 .30  4 .90  3.94 7.34 4.4e 15.11 1/2/2 114.6 7.4 39.8 1.280 e.ooe 02.9 55.9 4.5 ia4.00 1.cr.1 
4-5470 4-5629.4 .115 181.1 44 .9  4 . 7  .e10 81.7 .169 ,868 168.8 358.2 ,121A 1.015 89 .7  1.274 -8.0 - 6 ¶ . 2  LO.9 ~ 1 9 5  
4-5629.4 4-5900 ,195 22.0 8.7 1.2 1.372 90 .3  .357 1.122 358.9 562.8 -121 1.524 78.3 e893 -3 .0  -32.8 241.5 -188 
4-5950 4-6150 .e09 260.8 -19.4 1.3 ,689 102.3 .381 1.018 201.7 461.8 .e81 1.4880 112.0 1.038 - 1 . 5  -2.9 178.0 e376 
12.03 8.11 3.69 3.86 1.26 4 .48  15.75 2/2/2 112.4 1.4 13.9 1.585 1.684 89.5 LO2.8 -61.8 90.30 1.05L 
4-5460 4-5826.L ,203 128.6 -45 .8  -11 .3  .901 89.5 .169 ,867 176.5 351.1 .72 lA  1.013 88.7 1.272 8.0 84 .9  31.5 . IO8  
4 - 5 I Z I . L  4-5900 ,198 2 8 . 0  1.2 1.0 1 .3?2  91 .6  ,358 1.123 354.0 563.0 .121 1.525 78.2 ,693 -2.8 -31.9 241.3 ,183 
4-¶930 4-8160 ,203 272.8 -20.5 1.1 .614 99.1 .382 1 . 0 5 5  195.3 465.1 .e51 1.4580 112.3 1.026 - 1 . 5  -6 .1 184.4 ,311 
12.93 9.06 4.14 3.86 1 . 2 0  4.33 15 .11  1/2/2 112.8 8 . 7  57.7 1.560 2.011 92.7 25.9 3.9 92.9D 1 .611  
4-9490 4-5034.1 . e l l  127.0 - 4 5 . 3  -11.8 .goo-  90.8 . l l C  ,868 183.9 362.5 ,721 1.0150 90.4 1.275 8 .4  88 .3  20.0 a203 
4-5854.1 4-5900 .203 15.3 12.8 1.9 1.3P.3 88.1 .558 1.121 1.2 202.6 . I 1 9 0  1.523 78.4 .e92 - 3 . 1  -35.2 241.3 ,185  
4-5930 4-6170 .LO5 285.6 -20 .6  -8 .661 95.6 .389 1.035 189.0 468.6 a633 1.4370 112.8 1.014 -1.5 -9 .3  1 9 2 , l  ,383 
13.15 9 .23  4 . 8 5  3.92 7.32 4 .38  15.89 1/2/2 111.9 10.1 53.5 1.460 2.221 92.3 14 .9  3 . 1  78+ZL 1.103 
4-5500 4-5642.4 .293 125.9 -48.5 -17.0 .905 92.3 .174 .a69 191.0 372.6 , 7 1 1  1.02OD 91.9 1.278 13.6 78.1 3 . 7  e309 
4-1642.4 4-5900 ,309 5 .1  4 7 . 0  9 .5  1.373 84 .8  .365 1.116 19.5 202.5 -7090 1.124 78.1 m689 -11.4 - 5 5 . 6  235.8 a238 
4 -5930  4-6180 , 211  298.4 -19 .8  .5 .649 9 1 . 1  .401 1.019 182 .6  472.0 .610 1.4270 113 .6  1.004 -1.6 -12.4 199 .1  e395 
16.0¶ 10.92 6.25 5.13 8.52 4 . 8 1  16.18 2/2/2 107.8 11.8 29 .0  ,626 3 . 9 8 9  89.5 185.9 28.5 57.9L 1.8?9 
4-5510 4-5645.5 . 2 5 5  194.9 63 .6  14.2 ,907 9 4 . 1  .180 .e12 199.4 376.3 , 1 1 5  1.0290 9 2 . ¶  i . 2 1 9  -17.5 - 7 9 . 8  348.9 ,389 
4-5645.9 4-5900 .390 359.2 - 5 6 . 4  -13 .8  1.312 83.4 .370 1.114 24.6 202.5 . lo20 1.525 77.9 ~ 6 8 7  11.9 1 2 - 4  250.8 .e42 
4-5930 4-6190 .242 510 .1  - 1 8 . 2  .e -638 97.3 ,422 1.005 176.3 471.4 - 5 8 1  1.428 115.0 ,994 - 1 . 1  - 1 5 . 3  207.5 a418 
16.12 10.13 5 . 5 7  5.29 8 . 6 1  5.27 16.62 111/2 101.8 13.2 23.4 ,398 4.925 81.4 1 8 4 . 1  -21.8 49.81. 1 .556  
4-5520 4-5848.8 . l e 6  160.9 5 4 . 1  8 . 4  .911 9 6 . 1  .190 ,878 208.2 380.9 .?it 1.0450 93 .3  1.282 -11.5 -87.5 5.7 . C 1 7  
4-3848-0 4-5900 ,271 4 . 8  -19 .4  -5 .9 1.312 82.0 .376 1.110 29.9 202.5 ,6930 1.527 77 .6  -685 2.0 - 1 4 . 1  244.L ,191 
4-5930 4-6200 .e60 320 .1  - 1 8 . 3  - .2 ,829 8 2 . 1  .454 .992 110.3 479.1 -542  1.443 111.0 ,988 -1 .9  - 1 8 . 1  C15.L e450 















4- 5a3e .e 
4- 1940 
4-5618.6 








4- 563e. 9 
4 - 5 9 i a  





















. I 9 8  








26 .8  
257.2 




9 .40  
111.0 
22 .o 
t 6 1 . 8  





- .- - 




44 .9  
4 .4  
- 1 9 . 4  
3 .a9 
- 4 5 . 9  
3.8 
- 2 0 . 8  
4 . 7 1  
4 6 . 9  




6 . 0  
- Z l . Z  





4 .22  





1 . 1  
4 .10  
4 . 7  
.8 






MARS ARRIVAL DATE : 2445910 (28 JUL 1984) - 
.908 81.8 ,112 ,888 169.e 341.1 .711A 1.015 87 .3  1.270 
-371  95.4 .368 1.125 339.9 566.9 ,711 1.539 18.1 ,102 
. l o 3  105.0 .389 1.090 206 .8  480.8 e666 1.5140 112.4 1.043 
7.61 4.97 15.92 1/2/2 120 .1  7.L 8 3 . 1  1.204 1.910 9 1 . 1  
,910 8 7 . 1  4 6 9  ,888 168.8 358.2 .72lA 1.015 89 .7  1.274 
,314 90.9 .360 1.126 356.4 566.1 .721 1.531 78.6 .TO3 
. l o 3  108.0 ,389 1.090 206.8 460.8 ,688 1.5140 112.4 1,043 
7.47 4 . 0 1  i a . 9 2  2 /2 /2  i i e . 8  r .2  89.7 1.584 1.149 8 i . s  
,901 89 .3  ,189 ,867 176.5 351.2 ,721A 1.013 88.1 1.27L 
,373 92.2 e361 1.128 351.8 566.3 .720 1.533 76.7 . l o 3  
, 8 8 1  101.9 .386 1.083 200 .5  4 8 4 . 5  ,653 1.4730 112.4 1.030 
1.49 4.63 15.84 l / 2 / 2  119.2 8.5 81.5 1.523 1.955 00.5 
.eo1 ~ 9 . z  ,169 .mi i r s . 9  361.8 . w i  1.013 90.e 1.214 
,574 89.1 ,319 1.128 2.0 208.0 . I 2 1 0  1.510 16 .9  .lOL 
.e87 101.9 .386 1.063 200.5 464.3 .e53 1.413D 112.4 1.030 
1 . 4 1  4.63 il.84 2 l 2 l 2  118.5 8.5 10.6 1.576 1.731 69 .0  
,906 90.0 .170 ,868 183.9 362.5 .721 l .Ol5D 90.4 1.275 
.314 88.8 .360 1.125 4 . 1  205.9 .7200 1.530 16.9 . IO2 
,872 98.6 A 8 1  1.041 194.1 467.3 .e38 1.4440 112.7 1.017 
1.48 4 . 4 6  i i . 8 6  i m z  118.4 0 . 8  39.3 i . w i  r.022 9o.e 
-115  112.9 49.3 4.9 .PO5 90.7 ,110 .868 183.6 364.9 
.209 t19 .9  -21 .2  .8 . 6 l L  98.6 ,387 1.041 194.1 461.1 
lL.28 8 n l I  3 .89 4.10 7.50 4.40 15.86 L/2/2 118.5 9 . 8  
a229 le6.9 -44.9 -12.8 .BO5 92.3 ,114 e888 190.9 313.1 
. t o t  i i . 8  0 . 1  1.0 1.314 88.0 .s6l 1.124 1.4 zos.9 
.tzr 11.5 1 3 . 9  L.e 1.374 05.3 .see 1 . m  17.0 ~ 0 1 . 7  
15.04 9 . e i  9.13 4 . t r  1.06 4.5s 16.01 t i t i e  t t r . 9  11.3 
.L lL  L9t.9 -20.1 .I ,859 94.9 .S94 1.022 183.7 411.1 
,720 1.0150 9 0 . 1  
,319D 1.530 76.S 
e638 1.4440 112.7 
72.e 1.488 1.898 
.11? n i o  1.0eoo . 5 ~ 1  01.n r 8 . i  
.619 i .4L50 113.g 
53.0 1.167 L .L4l  
1.275 
' . IO2 
1 . 0 1 7  
I 90.0 
j 1.L78 . 1DO ; 1.DOa . 89.1 
9 .e 
-e.2 
- 1 . 7  
57 .6  
-8.0 
- 2 . S  






-8 .0  
-2.8 
-1 .6  
8 . 1  
- t . 7  
- 1 .6  
19.8 
~ 0 3 . 6  




- 6 5 . 2  
- 3 0 . 3  
- 3 . 4  
- 5 9 . 5  
85.3 
-eo . *  
-6 .5  
6 . 1  
-85.L 
-30.9 
- 8 . 5  
-60 .1  
65.3 
-31 .3  
- 9 . 1  
4 .9  
-.I_.. 
39 .9  .LE3 
239.6 ,190 
171.1 .364 
106.80 1 .096 
20.9 . l e 5  
241.4 a192 
111.1 .364 






184 .1  - 3 0 0  
I1.OL 1 .191  
2O.L . I 9 8  
L41 .8  . t e e  
~ 4 1 . 0  . t e e  
19e.1 
83.6L 1 , 5 1 4  
-8.e -85.4 i i . 1  
-e .#  - 3 1 . 1  ~ 4 1 . 1  
-1.8 -9 .7  10e.4 
I 191.0 -80.1 8C.5L 
I - 4 .1  -38.0 t 4 0 . 9  
9.4 66.5 11.1 
I -1 .7 -1L.O LOO.l 
1191.5 90.0 WaeL 
' -1L.9 -10 .3  S.0 ' 
1 8.4 -4 .9  L46.5 
I - i . 9  -10.5 C15.0 














INBOUND SW I NGBY 
5.7 
13 0 
8TOCOVLR TIME = 30 DAY5 1984 IN8OUNO 3WINGBY M1331@N O U R A T l @ N  : 4 4 0  EA79 
M A R 3  ARRIVAL D A T E  = 2 4 4 5 8 9 0  
0 JUL 1984 
LAUNCH ARRlVE-GEEOl- R A l  OECLl^-l 1 - - V - l  P S I  1 ECCEN 3MA THE11 THE12 PERlH APHEL PSI 2 V 2 I 2 DECL2 R A 2  3 P f E C P  
DEPART 3WNGBV 8PEEO3 R A 3  OECL3 I 3 V 3 P S I  3 ECCEN SMA THE73 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPEEC4 
8WNCBY RETURN 6PEEO3 R A 5  OECLl I 3 V 5 P31 5 ECCEN SMA THE11 THE16 P E R l H  APHEL PSI 6 V 6 1 6 OECL6 RAE S P E E C I  
- J V A E V A  - 0 V O  EVR TYPE SUN A SUN R KAPPA __ - A  E INC RAP OECLP ETA P E R l C  


















14.11 8 .26  
.eo4 26e.o 
-130  230.1  
-198 266.6 









i s . r o  7.13 
. l e 4  228.6 
~ 1 7 9  2 1 1 . 5  
.e21 78.4 
13.12 1 . 5 5  




-33 .1  
-30.6 
- 3 5 . 6  
3.83 
- 3 0 . 1  
-44.7 
-11.9 
3 . 1 1  
- 3 0 . 1  
-20 .4  
- 1 7 . 6  
3 . 1 1  
- 3 0 . 1  
- 2 1 . 6  
-11 .3  
3 . 7 1  
-2.1 
-2.0 
-1 .3  
5.63 
-1.6 




- 5 . 1  
-2.8 
6 . 1 1  
-1.3 
. 9  
-2.8 
6 .11  
-1 .3  
- . 9  
-2.1 
6.17 
1 . 1 2 1  
.667 
1.343 

















94 .1  
99 .1  
102.4 
4.35 
92 .1  
99.3 
100.6 
4 .22  
91 .e 
96.3 
9 3 . 1  
4 .10  
91 .2  
98.0 
93 .0  
3.16 
91.2 










14 .11  
1.305 339.8 492.1 
1 .055  194.8 306.8 
1.040 311 .1  465.4 
1/1/1 21.6 16.1 
1.321 346.8 488.9 
1.065 191.8 312.1 
.918 313.1 412.3 
l/l/l 19.4 22.2 
.263 1.336 314.3 486.2 
.346 1.090 196.4 314.6 
,371 1.136 346.4 453.1 
11.40 l / l / l  11.8 3 .8  
.263 1.336 334.3 406.2 
.341 1.008 191.7 378.0 
.301 1.156 349.0 452.3 
1 5 . 5 8  1/2/1 17.8 4.0 
.263 1.336 354.3 406.2 
~ 3 4 9  1.084 194.8 501 .5  
-392  1.119 311.9 430.8 












61 .6  
* 984 
,710 
, 1 1 5  
4 9 . 1  
.984 
,106 
, 1 1 7  
51.0 
1.639A 102.9 . ? T O  
1.4670 1 5 . 8  1.348 
1.421A 111.4 1.022 
.493 3 . 9 9 7  93.8 
1.664A 103.6 ,116 
1.4700 1 1 . 5  1 .351 
1.288A 108.3 -989 
,589 3.199 8 1 . 3  
1.688A 104.1 ,181 
1.4600 9 3 . 1  1.366 
1 . 5 5 7 A  110.8 1.056 
1.245 1.845 41.8 
1.608A 104 .1  .181 
1.4610 94.6 1 .361  
1.596A 111 .1  1.063 
1.241 2.390 19 .1  
5.688A 104.1 -181 
1.4620 93.5 1.361 
1.641A 111.5 1 .011  
1.226 2 . 2 9 0  18.2 
3 .4  
. I  










2 .5  
-2 .9  
- 1 . 5  
323.0 
2 . S  
-1.0 





-14 .6  
- 2 . 4  
.I 
7 2 . 1  
-3 .1  
24.4 
- 1 1 . 9  
41.6 
- 3 . 1  
-18.0 
-12 .1  





i 6 . e  
3 3 2 . 1  














113 .00  
335.9 
26 .6  





1 .471  
* e  70 
.316 
1.295 
. e r r  
,220 
.359 
. z 7 7  
.220 
.366 
1 .  1 2 5  
. e r r  




t . a i 2  
4-3140 4-5890 ,122 223.9 -28.0 -1.2 1.134 89.5 ,268 1.341 2.4 124.2 .9860 1.708A 104.6 .185 2.2 -3.5 3 3 1 . 0  ,183 
4-SS20 1-6090.6 -160  264.2 -32 .1  -2.3 ,694 9 9 . 1  .344 1.090 198.3 361.4 .120 1.4750 9 0 . 4  1.367 .4  2.9 36 .1  -106  
4-6090.8 4-6180 e 1 8 6  16,s  -22 .6  -3.1 1.321 94 .6  ,278 .982 330.6 410.8 .TO9 1 . 2 5 5 A  106.1 ,988 - . 4  -10.6 PO1.1 -262 
13 -66  1 . 5 5  3 . 1 5  6 . 3 3  9.10 3.80 13.55 !/l/l 16.6  10.6 46.9 1.138 2 .513  35.1 332.4 33.1 141.10 L.829 
- MARS A R R I V A L  DATE E 2445900 (18 JUL 1984) - 
4-5110 4-5900 .132 223.7 -44.3 
4-5930 4-6060.0 -214 262.9 -29.6 
4-6060.0 4-6150 ,345 S6.7 -28.6 
l l . 5 1  8.46 3 .65  
4-5120 4-5900 -119 224.8 -38 .4  
4-5930 4-6064.1 e208 261 .1  -29 .9  
4-6064.1 4-6160 -306 61.S - 3 1 . 4  
13 .31  8.18 3.12 
-3.0 1.117 93.4 .233 1.270 341.8 499.6 ,974 1.586A 100.4 .164 4 . 3  2.7 331.5 -235  
-1 .9  .680 101.9 .392 1.063 199.8 308.2 .646A 1.4810 16.1 1.351 - . l  -.3 58.8 .345 
- 6 . 1  1.347 102.3 .372 1.053 312.8 464 .1  .661 1.444A 111.0 1.028 4 . 9  12.9 101.8 . 3 7 5  
5 . 1 1  8 .50  4.60 15 .13  l / l / l  21.5 14 .8  26.3 .SO4 4.388 94.3 4 0 . 6  -16.5 l 5 . 9 L  1.109 
-2 .1  1.120 92 .1  ,255 1.281 349.0 498.1 .901 1.582A 101.0 .788 3 . 5  -2 334.3 .e59 
-1.9 ,689 102.0 ,380 1.077 201.2 316.2 .668A 1.4850 78.3 1.316 -.I - .4  58 .8  .306 
5.19 8 - 5 8  4 .46  14.63 l / l / l  24.6 11.9 31.1 .642 3.132 85 .6  43.7 13.1 18.4L 1 . 1 5 3  
4-5130 4-5900 a l l 2  222.0 -34 .1  -1 .7  ..121 90.6 .231 1.290 316.8 494.4 .905 1.5961 101 .5  .712 2 . 1  - 1 . 3  336.1 - 2 4 3  
4-5930 4 - 8 1 0 3 . t  a 1 8 8  265.4 - 2 2 . 0  - 5  -698  1 0 0 . 1  -350  1.092 200.4 318.4 .709 1,4740 9 4 . 1  1 . 3 6 1  -2.3 -15.4 28.2 .E20 
4-6103.L 4-6170 ~ 2 2 0  7 8 . 9  - 1 1 . 5  -2 .1  1.381 9 2 . 1  .384 1.163 310.1. 411.0 .116 1.61OA 111.3 1.066 -1.1 -12 .9  200.2 - 3 7 1  
12.93 1 .63  3.66 5.30 8 . 6 8  3.97 15.64 l / l / l  22 .7  4 . 2  48.6 1.240 2.432 18.3 3 2 4 . 2  2.4 172.80 1 .776  
- 1 . 0  1.321 i00.5 .s23 ,993 315.4 410.0 .672 1 . 3 1 4 ~  ioe.8 .mi 4 . 0  11.1 168 .6  . x i  
4-5130 4-5900 .112 222.0 -34 .1  
4-5930 4-6128.6 .ZOO 281 .6  -29.8 
4-9126.1 4-6110 .325 62.7 -13 .1  
13.21 1.91 3.66 
4-S140 4-1900 ,111 
4-6069.8 4-6160 ,100 
13.12 
4-0140 4-3900 ,111 
4-3930 4-6140.0 ,218 
4-S140.0 4-6160 .369 
13. 15 
4-5930 4-6010,4 ,197 
4 -60 IS .4  4-Sl90 ,219 
18.41 
4-5160 4-1900 , is4 
4-5930 4-6019.6 ,195 
4-6019.0 4-6200 .LO4 
13.81 
4 - m s o  4-6o.w.a ,101 
4 - s r ~ o  4-rooo . t i n  
216.7 -30 .0  
L 5 9 . O  -30.0 
16 .3  -23.0 
1 .11  3.65 
-1.1 1.121 90.6 .231 1.290 356.8 494.4 
-2.0 .661 9S.3 .316 1.044 189.0 408.6 
-3.1 1.442 81.8 .501 1.413 24 .1  84.8 
5.30 8 .68  4 .21  18.12 1 /2 /1  22 .1  8.2 
-1.4 1.121 0 9 . 0  ,240 1.297 5.4 132.8 
-1.8 . I O 8  101.6 ,348 1.105 203.6 359.2 
-3.2 1.326 94.8 .e16 .919 337.6 471.5 
1.41 6.19  4.06 13.51 l/l/l 21.5 10.9 
.905 1.596A 101.5 
.652 1.4310 102.7 
.69fiO 2.130A 115.8 
28.8 ,569 4.044 
.9060 l .607A 101.9 
.72OA 1.4900 89.8 
,708 1.249A 106.0 








2 . 7  -1.1 336.1 .e43 
' -1  .I 37.6 . 3 2 5 0  
- 3 . 6  -17.5 202 .0  .482 
1323.8 29 .9  124.40 1 .131  
2.3 -2.0 337.4 . 2 4 1  
1 - .e  -1.5 38 .8  .108 
-.3 - 1 0 . 0  200.9 .e60 
334.4 30.5 141 .30  6 .032  
e i e . 1  -30.0 -1 .4 1.121 89.0 .e40 i , e s r  5.4 i 3 2 . 0  ,9860 i . 6 0 7 ~  101.9 ,174 2.3 - 2 . 0  331.4 . e 4 1  
300.2 -21.1 -2.0 .650 91.7 ,400 1.020 182.5 421.3 ,612 1.4210 106.4 1 . 3 4 3  - 1  .3 47 .9  .369 
S O . 1  -10.0 -3.0 1.357 74.3 ,412 1.061 18.9 101.5 ,6240 1.499A 114.L 1.023 -4 .4  -18.9 199.3 .414 
8.34 3.65 5.41 8.19 4.69 16.18 1 / 2 / 1  21.5 13.3 10.1 .391 10 .141  1 5 . 0  334.7 74.Z 90.90 6 .873  
1 L10.5 -25 .4  
L51.9 - 3 0 . 0  
I 10 .6  - 4 3 . 7  
1.90 3 . 7 1  
L05.3 - 2 1 . 2  
251.1 - 3 0 . 0  
I 1 1 . 9  - 4 6 . 1  
6.OL 3 . 6 1  
4-1110 4-3900 ,159 202.1 -11 .6  
4-5930 4-601S.6 . I 9 6  256.0 - 3 0 . 0  
4-6015 .3  4 - 8 t l O  .225 10.1  54 .1  
14.01 8 .36  4.1¶ 
~ - S I I O  4-5900 ,180 c o 2 . i  - 1 1 . a  
4-5930 4-8082.r  ,194 2 5 7 . 6  - 3 0 . 0  
4-SO6L.f 4-6210 . I 9 6  1 1 . 3  - 5 2 . 5  












4-9010. P 4-6170 
4-5130 4-5910 
4 -5940  4-6101.1 
4-6ioa.a 4-6170 
4-5130 4-5910 
4-5940 4 - 6 l t 1 . 1  







-137  213.6 -98 .1  
13.19 8 .96  3.90 
.e33 211.9 -21,s 
,343 5 1 . 0  -2s .z  
. l l 4  211.2 - 4 5 . 5  
mL21 L56 .0  -28 .6  
-300 62.8 -29.1 
13.14 6.59 3.86 
a105 214.6 -36.3 
.e30 LS6.8 -28.8 
,316 64 .1  -48.4 
~ 3 . 1 6  8 .57  '3.60 
-1.3 1.120 87.1 ,244 1.299 14.6 132.1 
-1.9 ,705 102.1 .358 1.101 203.8 3 3 8 . 6  
5.50 6.86  4.19 12.50 l/l/l 20.9 29 .3  
-6.8 t.eei 91.9 ,226 .SO5 326.9 491.L 
.9820 1.615A 102.2 ,111 L.0 -2.8 336.0 .e51 
,109A 1.4940 84 .4  1.386 - . l  -.I 5 3 . 1  ,219 
,100 1.109A 101.3 .937 5 . 1  6 . 6  205 .0  .194 
4 5 . 8  1 .248 2 .569 12.1 11.8 6 0 . 6  90.20 1.9SO 
-1.2 1.117 8 5 . 1  ,249 1 .291  21.2 132.4 .ST20 1.818A 102.5 ,714 1.8 - 3 . 8  538.9 .2S4 
-1.0 . T O 5  102.0 ,353 1,104 204.1 343.9 ,114A 1.4940 8 5 . 6  1 . 3 6 1  -.l - . 9  50.1 ,206 
-8 .9  1.28S 94.9 ,206 .e89 330.9 499.0 ,706 1 .0131  9 9 . 0  ,925  5 . 7  10 .5  208.1  . l a 4  
1.59 6 .97  4 .15  12.11 & I 1 1 1  20.9 36.5 5 1 . 1  1.419 2.320 11.9 17.8 96 .3  9Z .90  1 . 8 1 3  
-1 .1 1.112 6 2 . 1  , 258  1.284 36 .1  133.9 
-1.9 . T O 5  102.1 ,316 1.100 203.1 338 .1  
6.5 1.275 95 .2  .193 .812 321.1 512.6 
5.69 9 . 0 1  4 .21  12.94 1 /1 /2  2 i . 5  67.3 
-1 .1  1.112 8 2 . 1  ,258 1.284 S 8 . 1  153 .9  
-1 .6 ,106 101.9 .351 1.106 204.1 348.9 
-1.0 1.280 94.0 ,192 .819 335.0 508.5 
5.89 9 . 0 1  4.12 11.84 l/l/l 21.5 45 .2  
. D S ~ O  i . 6 i s ~  102.1 ,769 1.0 -4.5 331.1 . t 5 0  
.1O6A 1.4930 63 .9  1.365 - . l  - . I  S4.0 ' . e 2 5  
,103 1.0401 96 .1  .910 -11 .5  - 5 2 . 5  181.4 .E24 
56.4 1.186 2.115 1 0 . 1  33.1 -60 .3  8l .DL 1 . 3 2 3  
.9530 l .615A 1 0 2 . 1  ,169 1 . 6  -4 .5 331.7 . L I E  
.717A 1.4940 8 7 . 1  1.368 - . l  - 1 . 0  48.6 . l o 6  
,110 1.048A 9 6 . 6  -916 3 . 1  13.8 t l O . 9  .140 
5 5 . 5  1.165 2 . 1 4 8  12.0 17.0 5 6 . 5  96.20 1 . 1 9 1  
I-M A R 3  ARRIVAL DATE : 2445910 (28  JUL 19841 - - -  
-4.5 1.110 92.9 .215 1.244 343.4 501 .0  .916 1.512A 9 8 . 1  .160 5 . 1  6.6 329 .1  
-1 .6  .E97 104.9 .391 1 .019  2 0 5 . 5  309.9 ,6501  1.5010 76.4 1.316 -.3 -1 .1 59.5 
-6.3 1.351 102.2 ,318 1.085 313 .1  463.0 .662 1.4611 111.9 1.033 4 . 4  11.4 161.9 
4.62 8.01 5.06 l S . 8 2  l t l / l  35.5  13.3 P4.1 ,512  4.193 93.9 40.3 -78 .4  16.4L 
-2 .9  1.111 91.6 .218 1.252 351.0 504.5 .982 1.522A 98.8 . T O 4  3.9 3 . 1  333.3 
-1 .8 . I O 6  104.9 ,384 1.094 201 .1  318.6 .614A 1 . 5 1 4 0  18.9 1.361 -.3 - 9 . 4  19.1 
-6.4 1.331 100.3 .328 1,004 316.6 469.6 . & I 4  1.333A 109.L 1.002 4 .1  9.3 166.8 
4 - 1 5  7.94 4 .91  14.89 1/1/1 30.6 13.6 21.9 .669 4 . 1 4 2  83 .1  35 .3  11.8 6O.IL 
' -2.1 1.112 90.1 .217 1.258 359.3 502.6 .961 1 .531A 9S.0 . l e 6  3 .1  1.3 335.6 
-1.6 . I O 2  104.9 -389 1.088 208.5 315.0 .664A 1.SllO 11 .6  1.359 -.3 -1.3 59.4 
-10.3 1.303 99.1: .e75 .935 315.3 460.1 .616 1.192A 105.4 .SO2 7.9 22 .1  1 9 6 * 6  
4.59 7.98 4.97 13.90 l/l/l PO.$ 32.0 45.3 ,596 t.SD5 65 .5  49.3 6 5 . f  11.3L 
- L . 1  1.112 90.1 ,217 1.216 559.3 102.6 . D O 5  1.531A 9 9 . 0  . I 6 6  3.1 1.3 335.6 
-1.6 ,713 104.9 .373 1.106 L06.5 328. t  .693A 1.5190 81.5 1.366 -.3 -1.f 5 1 . 4  
- 6 . 1  1.316 96.5 .266 .983 320.5 414.3 .E66 l.241A 106.6 e916 3.4 6.4 194.1 
4.59 ? . D E  4.79 13.79 l/l/l 28.5 17.5 31.6 -081 3.645 74.0 16.L 66.3 61.2L 
-t . l  1.112 90.1 
.I .lll 102.8 
- t . 7  1,368 92.7 
4.59 7.96 4.31 
-L.l 1.llL 90.1 
-3.1 1.440 6L.3 
- t .4  .am 98.3 





. t i 7  









l / 2 / 1  L8.5 
so2.s 
118.0 





8 .1  
.98B 
-710 





L 9 . 9  
1.531A 99.0 .?E6 
1.4950 9 4 . 1  1.310 
1,615A 111.3 1.066 
1.235 t . 4 5 1  11.6 
1.531A 99.0 -166 
1.4430 102.t 1.354 
L.101A 115 .1  1.13L 
,600 S.811 33.4 
3.1 1.3 
-?..I -13.8 
- 1 . 5  - 1 6 . 0  
3L5.L s .1  
3.1 1.3 
-3.5 -17.5 
.5  e.t 










.343 . 3 I 9  
1.941 
. t l L  





. t a t  
. t 1 4  
.LOO 
.L IE  
t .346  
.e14 
. s i c  
. t L I  
I .  183 
et14 
- 3 1 1  
.416 
1.716 
.t16 . L3A 
1.636 




. e m  
13 J. 
8TOPOVER T l U E  : S O  D A Y 3  
- . __ -. 
LAUNCH A R R I V E  SPEED1 R A l  O E C L l  
OEPART SUNG87 SPEED3 RA3 D E C L 3  
8WNGBY RETURN 8PEEO5 RA5 DECLS 
PROP AERO D V L  -. ~. 
4-1750 4-5910 ,112 203.8226.3 
4-3940 4-6015.5 .218 253.6 -28.6 
13.06 8.36 3.66 
4 - 6 0 7 5 . 5  4-0190 .e30 70.8 -46.3 
4-57 'JO 4-5910 .112 203.8 
4-5940 4-6146.2 .E23 302.3 
13.16 8.48 
4 - 5 7 6 0  4-5910 .le8 199.7 
4-5940 4-6079.1 .216 253.4 
4 - 6 0 7 9 . 1  4-6200 ,213 71.7 
13.22 6.46 
4-0148.2 4-6190 .409 46.2 
._ 
X I  
I 5  
I 5  
O V A  
-1  .I 
- 1 . 7  
-7.5 
4 . 7 0  
-26.3 - 1 . )  
-26.8 -2.1 




-50 .1  - 7 . 3  
3.62 4.75 
--. 
1984 INBOUND SUING9Y 
V 1 P S I  1 ECCEN 
V 3 P S I  3 ECCEN 
V 5 P S I  5 ECCEN 
1.110 86.8 .e22 
.718 104.8 .366 
1.290 96.1 .E26 
8.09 4.70 12.54 
1.110 86.8 .E22 
,648 92.5 .407 
1.285 71.4 .365 
8.09 4 . 8 2  14.86 
1.106 84.8 ,228 
. I 2 0  104.7 .362 
1.284 94.9 ,206 
6.14 4.65 12.14 

















T H E 1 1  















M I S S I O N  OURATION i 4 4 0  DAYS 
MARS A R R I V A L  OATE I 1 4 4 ¶ 9 1 0  
28 JUL 1904 
THE12  P E R I H  APHEL P9X 2 V 2 
THE14  P E R I H  APHEL P S I  4 V 4 
T H E 1 6  P E R I H  APHEL P S I  6 V 6 
SUN R K-APPA E XNC 
141.1 .9800 1 . 5 l O A  99.6-.767 
336.7 .706A 1.1220 83.8 1. 
491.7 ,699 1 . 1 0 7 A  101.2 
141.1 .9800 1 .54OA 99.8 . 
425.5 ,598 1.4190 107.6 1. 
130.9 .5620 1.2081 109.9 
25.2 1 1 . 5  ,359 10.005 1; 
141.7 .9680 1 . W O A  99.8 .I65 
342.9 . 7 1 3 A  1.5230 8 5 . 5  1.371 
500.0 .705 1.072A 99.0 ,924 
38.0 50.8 1.327 2.333 73.0 
3 1 . 1  46.5 1.134 2 . 5 3 4  i 
1 2  
I 4  
1 6  
RAP 











D E C L 2  R A 2  SPEED2 
O E C L I  R A 4  SPEED4 
O E C L 6  RAO S P E E D 6  
OECLP ETA P E R l C  
-1.5 3 3 7 . 7  .PI0 
-2.1 5 4 . 3  ,230 
11.6 P O I . 6  .197 
60.4 86.4L 1 . 7 4 0  
- 1 . 5  3 5 1 . 7  ,218 
1.0 5 4 . 4  .a09 
- i 8 . 7  194.9 .332 
-43.9 85.1L 3.229 
-2.6 3 3 7 . 7  .e21 
-2 .5  50.9 ,213 
1 2 . 7  209.2 .166 
5 7 . 6  90.70 1.769 
4-5760 4-5910 .I28 199.7 -21.2 -1.4 1.108 84.8 .228 1.254 28.7 141.7 .9680 1.540A 99.8 ,765 1.9 -em6 S S I . 7  ,221 
4-5940  4 -6151-3  - 2 3 5  308.1 -25.0 -2.0 .640 90.5 ,421 .997 180.6 430.7 ,577 1.4170 109.9 1.333 .3 e9 59.6 e 4 3 9  
4-6151.1 4-6200 -439 4 5 . 8  - 4 . 4  -1.7 1.234 69.0 ,370 , 7 9 7  97.0 149.8 .SO20 1.091A 10583  ,851 - 4 . 1  -16.9 1 8 8 . 3  *e79 
13.6I 8.92 3.82 4 . I 5  8.14 5.10 13.85 1/2/1 26.8 40.5 14.9 ,311 7.889 159.3 337.9 -20 .4  87.7L t.082 
4-5770 4-5910 , 1 5 4  197.7 
4-5940 4-6075 .4  .219 253.6 
4-6OI9.4 4-6210 2 3 0  70.9 
13.61 8.79 
4 - 5 7 1 0  4-5910 .154 197.7 
4-5940 4-6082.5 ,214 2 5 3 . 5  
4-6082.5 4-6210 ,201 71.6 
13.50 6.69 
4-5780 4-5910 .le1 197.5 
4-5940 4-6063.5 ,214 253.6 













4 . 5 1  
-1.3 1.100 82.6 ,237 1.242 40.5 143.5 .9480 1.536A 99.9 .759 1.6 -3.9 5 3 7 . 0  -223 
- 1 . 7  $718 104.8 a366 1.114 209.4 136.6 .7O6A 1.5220 63.8 1.369 -94  5 4 . 3  *230 
8.6 1.275 95.1 .193 ,872 327.3 512.5 ,703 1.040A 96.1 ,910 -11.8 -52.9 160.7 -229 
4.82 8.20 4.70 13.01 1/1/2 27.7 67.8 59.0 1.152 2.030 79.1 34.6 -60.1 61.4L 1.166 
- 1 . 3  1.100 82.6 ,237 1.242 40.5 143.3 ,9480 1.536A 99.9 .TI9 1.6 -3.9 337.0 *e25 
-1.6 .72l 104.6 ,359 1.120 209.8 348.4 . 7 1 7 A  1.5220 86.9 1.3I2 -.4 -2.9 41 .3  ,201 
- 7 . 3  1.280 94.0 .192 ,879 334.8 508.6 .Ti0 1.048.4 96.0 .915 4.0 15.4 211.4 -142 
4.82 8.20 4.60 11.86 l/l/l 2 7 . 1  46.2 54.6 1.481 e.179 72.7 19.5 5 5 . 4  94.80 1.746 
-1.3 1.092 80.1 .251 1.223 53.3 146.3 ,9160 i.530~ 100.0 -751 1 . 4  - 5 . 5  335.a .eel 
-1.6 .I21 104.5 ,359 1.120 209.8 350.1  ,718A 1.5210 87.4 1.373 - a 4  . - ) . I  46.1 ai99 
7.5 1.276 93.6 ,183 . 8 7 1  336.5 518.2 . 7 1 2  1.031A 94.7 .BO8 -10.9 - 5 5 . 0  161.8 .to? 
4.90 8.29 4.59 12.68 1/1/2 29.4 71.5 62.9 1.522 1.916 74.7 ZO.8 - 5 8 . 2  94.70 1.393 
4-5780 4-5910 ,187 197.5 -15.4 -1.3 1.092 80.1 ,251 1.223 53.3 146.3 ,9160 i.53OA 100.0 .751 1 . 4  - 5 . 5  335 .8  a227 
4-6005.1 4-6220 .195 70.8 -57.1 -1.4 1 . 2 1 7  93.2 .183 .873 339.0 517 .3  .713  1.032A 94.9 .909 4.0 19.5 212.1 . l e 4  
13.98 9.07 4.51 4.90 8.29 4.56 11.68 l / l / l  29.4 56.5 37.8 1.586 P.068 72.9 17 .8  53.7 99.iD 1.69s 
4-5940 4-ao85.7 ,213 253.0 -28.2 - 1 . 5  .721 104.4 ,358 i.120 209.7 353.4 .ri9~ i.5200 88.3 1.573 -.I -3 .4  43.a .IPS 
-- MAR3 A R R I V A L  DATE = 2445920 ( 7 AUG 1984) 
4-5720 4-5920 ,118 206.4 -54.7 
4-5950 4-6067.3 ,256 251.8 -27.8 
13.43 9.34 3.72 
4-aoa1.3 4-6160 ,295 64.1 -21.3 
4 - 5 7 3 0  4-5920 . I O 3  206.2 -44.1 
4 - 5 9 5 0  4-6073.1 .250 250.4 -27.3 
4-0073.1 4-6170 .252 68.9 -29.2 
13.10 9.07 3.59 
4-5130 4-5920 -103 206.2 -44.1 
4-5950 4-6101.6 .229 255.9 -24.0 
4-6lOt.8 4-6170 .220 79.2 -17.6 
12.59 8 . 5 5  3.59 
4-5730 4-5920 ,103 206.2 -44.1 
4-5950 4-6128.0 .217 275.8 -32.8 
12.29 8.26 3.59 
4-5740 4-5920 .IO1 202.1 - 3 5 . 3  
4-5950 4-6069.5 . E 5 3  251.2 -27.5 
4-6069.s 4-6100 . E 7 1  68.3 -47.7 
13.17 9.13 3.57 
4-6iza.o 4-6110 .sir 63.2 -13.9 
4 - 5 7 4 0  4-5920 . l o 1  202.1 - 3 5 . 5  
4-6139.0 4-0160 ,366 51.0 -10.3 
12.27 8.24 3 . 5 7  
4-5950 4-ai39.0 .e17 288.5 -30.2 
4-SI90 4-5920 .lo9 197.8 - 2 7 . 1  
4-0074.1 4-6190 .242 70.9 -49.0 
4-5150 4-5920 .lo9 197.8 -27.1 
4-5950 4 - 6 1 4 5 . S  .221 296.2 -23.5 
4 - 0 1 4 5 . 8  4-6190 .a91 46.0 - 7 . 1  
12.48 8.40 3.63 
4 - 5 7 6 0  4-5920 .125 1 9 5 . 1  -21.7 
4 - 3 9 5 0  4-6010.7 ,246 250.0 -27.1 
4-6078.1 4-6200 -221 7 2 . 0  -52.1 
13.25 9 . 1 8  3.79 
4 - 5 9 5 0  4-ao74.1 .249 250.2 -21.3 
13.14 9.09 3 . m  
4-5160 4-5920 .12S 195.1 -21.7 
4-6150.0 4-6200 ,421 45.1 -4.5 
12.78 8 . I O  3.79 
4-5950 4-ai50,o ,227 302.2 -28.9 
4 - 5 1 7 0  4-5920 .150 194.2 -1I.7 
4-6075.0 4-6210 , 237  71.5 56.7 
13.61 9.48 4.05 
4-3910 4-ao7s.t. ,243 25o.i - 2 7 . 2  
4-5770 4-5920 ,150 194.2 - 1 V . 7  
4-S9$0 4-6032.3 -243 250.1 -26.9 
4-ao6e.s ~ - 6 z i o  ,209 72.0  -55.5 






















- 2 . 4  .370 
-2.9 1.359 
4 .04  7.43 
-1 .8  1.102 
-1.6 .I36 
- 8 . 2  1.289 
4.06  7.41 
-1 .8  1.102 
-2.2 -3J9 
-2.3 1.288 
4 .06  7.45 
-1.8 1.091 





-1 .6  1.210 
4.09 7.46 
- 1 . 5  1.091 
-1,6 , 7 3 1  
9.0 1.275 


















































1 0 7 . 5  
94 . O  
5 . 3 1  
.202 1.231 352.9 512.2 
,394 1.122 213.9 322.0 
,333 1.014 317.8 467.3 
14.77 l/l/l 38.8 13.8 
.202 1.234 1 . 5  150.6 
.383 1.135 215.4 332.8 
.e93 .974 322.4 472.6 
13.87 l / l / l  35.4 14.7 
.202 1.234 1.5 150.6 
-366 1.123 212.3 376.1 
.380 1.154 348.8 452.4 
15.56 l / l / l  35.4 4 . 0  
.202 1.234 1.5 150.0 
,377 1.058 199.6 405.8 
,502 1.404 23.3 84.7 
18.00 1/2/1 35.4 8.1 
,204 1.235 10.7 149.7 
,389 1.127 214.6 326.2 
,248 .917 320.2 4 8 5 . 1  
13.17 l/l/l 33.8 32.6 
.204 1.235 10.7 149.7 
.391 1.029 192.9 417.0 
, 403  1.U67 52.9 106.0 
16.36 1/2/1 33.8 12.8 
,207 1.233 2 0 . 8  149.7 
-381 1.137 215.7 335.6 
.225 .901 325.3 492.3 
12.59 1/1/1 33.2 34.4 
.207 1.233 20.0 149.7 
, 401  1.013 186.9 423.5 
.358 .E91 1 7 . 2  129.9 
14.76 1/2/1 33.2 24.7 
~ 2 1 3  1,226 31.7 150 .6  
.576 1.142 216.1 342.5 
.e06 .668 330 .1  500.3 
12.18 l/l/l 3 3 . 5  39.8 
,213 1.226 31.7 150.6 
.4l2 1.001 185.9 427.9 
,357 ,605 94.0 1 4 8 . 7  
13.71 i/2/l 33.5 39.6 
-223 1.214 43.6 1S2.4 
.380 1.139 215.8 337.2 
-193 ,872 327.4 512.1 
13.10 1/1/2 34,7 68.2 
,223 1.214 43.6 112.4 
a373 1.143 216.2 348.4 
.192 ,879 334.6 508.8 





























- 5  720 











, 703  
61.1 
.9440 




































1 . 0 7 l A  
1 .e28 
1.487A 





1 . 0 4 O A  
1 .or1 












































































7 7 . 6  
.763 
1.376 





















I 3 . 0  
4-5770 4-5920 .150 194.2 - 1 7 . 7  - 1 . 5  1.091 82:5 .223 1.214 43.8 152.4 .9440 1.484A 97.3 a754 
4-5950  4-6154.3 -235 307.4 -25.3 -2.1 .642 92.3 .422 .991 183.2 432.0 . 5 7 3  1.4100 109.8 1.330 
4-6154.3 4-0210 . 4 4 5  46.9 -2.4 -.9 1.209 68.3 .3?3 .759 104.4 161.9 ,4730 1 ,0431  100.2 .e12 
13.2I 9.15 4.05 4.13 T . 5 2  5.10 i3.16 1/2/1 34.7 56.1 17.3 .304 6.651 167.2 
4-5780 4-5920 .le2 195.0 -15.4 -1.4 1.083 60.1 .237 1.195 56.2 1 5 5 . 1  .9llO 1 . 4 7 8 A  97.3 a746 
4-5950 4-0083.8 ,243 250.2  -26.8 -1.4 .I39 107.4 a372 1.143 216.2 350.5 .716A 1.5690 67.4 1.379 
13.94 9.74 4.45 4.20  7.59 5.29 12.76 $/1/2 36.6 71.9 66.0 1.424 1.836 75.2 
4-6oaa.e 4-a2zo .eo5 7 1 . 7  58.0 7.9 1.276 93.0 .is3 .E71 536.5 5ie .z  .?it i.osii 94.7 .908 
4-1100 4-5920 .le2 195.0 -15.4 -1.4 1.083 80.1 
4-6085.6 4-6220 .202 71.2 -58.6 -7.8 1.277 93.2 
13.90 9.71 4.45 4.20 1.59 5.26 
4-5920 .162 195.0 -15.4 -1.4 1.063 80.1 
4-6158.0 .e45 31e.6 -23.5 -e .O .634 90.4 
4-aP20 .411 50.5 -.6 - . 3  1.188 66.7 
4-5910 4-a0w.o .e41 250.4 -26.1 - 1 . 3  .is9 101.3 
14.00 9.80 4.45 4.eo 1.59 5.31 
.E37 1.195 56.2 151.1 .Si10 1.4l8A 97.3 
.371 1.143 216.1 353.6 .719A 1.5670 68.3 
' .io3 ,873 339.0 517.3 .7i3 i.nser 94.6 
b ii.72 i /u i  36.8 57.6 57.0 1.479 r.ooa 
.e37 1.195 56.2 15S.l .Oil0 1.478A 91.3 
.431 . O B I  100.1 436.3 .554 1.4000 111.0 
,595 .73Z 111.2 171.3 ,4430 L.022A 9IT.d 















- . 5  
2.6 









2 .8  
-.I 
6.4 
5 7 . 4  





5 . 1  
27.7 
e . 3  
.6 
- 4 . 3  
3 3 5 . 5  
2.0 
- . e  




3 3 8 . 3  
1.7 
- . 8  




















4 . 3  



















- 3 . 0  
1 5 . 3  
5 8 . 1  
-1.I 
1 . )  
-17.6 

























1 3 5 . 1  
57.7 
202.0 













5 0 . 8  















~ 6 . 3 ~  
1.7 -3.4 335.5 
.I 1 . 5  63.7 
-3.8 -14 .6  181.9 
342.9 -12.4 69.2L 
1.4 - 5 . 4  333.6 
-.7 -4 .6  45.5 
-11.2 - 5 5 . 5  i60.7 
21.3 -56 .4  94 .50  
1.4 -1.4 333.8 
-.I -4 .9  43 .1  
I ' 18.6 4.4 ri.7 5t s 212.9 98 80 
1.4 -5.4 333.8 
I .I 1.3 68.4 
I -3 .5 -11.1 115.4 
I 341.0  -1 .1  01.OD 
1 4.3 6 .5  330.6 
I - . O  -4 .1  $2.0 
1.0 . 3  194.0 































5 . 1 7 6  
.192 
.e01 
. I  ro 









1 . O L E  
.104 
.145 
1.611 . I94 
. 4 4 5  
.e36 




















MI83lClN OURATlON 8 4 4 0  DAYS 6lOPOVER TIME 6 SO D A Y 8  1904 INBOUND 5UINGBY 
LAUNCH ARRIVE--8PEEQI R A l  OECLl- 1 1 V 1 - P d I  I'ECCEN SMA THE11 THE12 PERIH APHEL PSI 2 V 2 I 2 DECLC R A L  OCEEOL 
DEPART 8WNGBY SPEED3 R A 3  QECL3 I 3 V 3 PSI 3 LCCEN SMA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  3CEE04 
SUNGBY RETURN OPEEDS R A 5  DECLS I 1 V 5 P S I  5 ECCEN SMA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 OECL6 RA6 W E E 0 6  
-_ --_PROP_--AERO--OVL O V A  -PVA-_DV_D_-E_VR--!~PE SUN.& SUN R A P P A _ - A  E INC >AP OECLC ETA ?ERIC 
6-5730 4-5930 e100 196.2 -10.9 -3.6 1,100 09.5 .I91 1.218 3.2 110.2 ,9650 1.450A- 94.9-'.163 4.3 0 . 5  330.6 . I 1 2  
4-5960 4-6090.3 ,261 251.6 -24.3 - . 5  . 1 5 3  109.3 .304 1.160 220.1 312.0 .ti1 1.6050 93.3 1.386 - 1 . 5  -9.2 30.6 *220 
4-6096.3 4-6110 ,220 79.6 -10.0 -2.0 1.377 94.0 .361 1.120 345.0 4 5 4 . 5  .113 1.5401 110.0 1.052 -1.1 -11 .5  199.2 * a 5 5  
13.17 9.13 3.62 3 .03  7.03 1.91 15.32 l/l/l 43.8 3.8 46.3 1.238 2 . 4 4 4  10.4 321.4 10.5 168.00 1.766 
M A R 3  A R R I V A L  Q A T E  * 2 



















* L O 8  
~290 
. e 5 0  
13.68 
196.2 -50.9 -3.6 1.100 89.5 .191 1.218 3.2 158.2 ,9810 1 .45OA 9 4 . 9  .163 4 . 3  6.1 330.0 a 1 1 2  
211.9 -34.1 -3.5 .702 103.9 .385 1.068 204.6 406.3 . O S 1  1.4000 102.4 1.360 1.9 7.0 39.6 ,327 
62.0 -13.7 -3.1 1.442 01.6 -506 1.415 25.0 94.0 .696D 2.134A 115.6 1.135 -3.6 -17.5 202.0 



















10.22 3 . 5 1  
191.1 -39.2 
283.0 -31.3 






80.0 .193 1.217 
111.5 .412 1.166 
97.7 ,247 -914 
6.65 13.29 i/l/l 
80.0  -193 1.211 
I 101.1 .394 1.037 
1 1 5 . 5  ,403 1.060 
5.00 16.35 1/2/1 
.9830 1.452A 9 5 . 1  .763 3.2 4.3 333.2 -169 
.685A 1.6460 8 0 . 1  1.383 - . I  -3.3 16.9 .PO6 
.688 1.139A 103.1 ,946 7.6 22.4 202.0 , 241  
40.0  .686 2.421 60.3 36.0 60.8 74.6L a917 
.9030 1.432A 95.1 .763 3.2 4.3 533.2 ,169 
.629 1.4460 101.0 1.349 1.1 3.9 40 .0  ,167 
,6370 1,495A 113.5 1.025 -4.2 -19.1 200.0 ,404 * 
















192.1 -29.1 -2.1 1.096 86.3 .196 1.214 23.0 157.7 
247.8 -26.L -1.5 .161 111.2 -403 1 .117  222.8 335.3 
11.2 - 5 1 . 7  -9.0 1.289 96.3 ,225 .900 324.1 492.9 
10.12 3.63 3.10 6.96 6.50 12.66 11111 40.8 37.3 
.9760 1.452A 95.2 e761 2.6 1.9 334.2 ,169 
.703A 1.6510 83.0 1 . 3 8 1  -.I - 4 . 0  53.0 ,250 
,698 1.102A 101.0 ,934 6.0  10.0 201.0 .PO6 
50.0 .$le 2.360 75.8 L O . 0  5 1 . 9  62.5L 1.256 
.976D 1.412A 91.2 e761 La6 1 . 5  334.2 -169 
.610 1.429D 106.6 1.34P - 9  3.0 5 4 . 1  .393 
.5750 1.2lOA 109.5 .929 -4.2 -19.1 195.6 .321 
23.5 ,390 0 .535  130.6 330.4 -46.5 84.5L 2.937 
4-37SO 4-5930 ,108 192.1 -29.1 
4-5960 4-6145.0 .229 290.3 -29.8 














































- 3 5 1  .e09 


























12.15 0.59 3.63 
4-5T60 4-5930 ,124 191.4 -22.0 
4-5960 4-807O.L .286 241.6 -26.0 
4-6018.2 4-6200 ,233 12.5 -54 .4  
13.73 10.11 3.17 
4-5760 4-5930 .le4 191.4 -22.8 
4-5960 4-6149.4 .230 295.9 -20.4 
4-S149.4 4-6200 .413 44 .9  -4.6 
.9620 1.4llA 9S.2 .158 0.1 -.O 334.2 
.712A 1.6510 8 5 . 1  1.309 -.8 - 4 . 1  49.1 
. T O 5  1.OliA 98.9 .924 5.3 18.4 210.0 
53.0 1.109 2.241 73.7 23.6 5 5 . 0  08.1L 
,9620 1 . 4 5 l A  95.2 .150 2.1 - . O  334.2 
.596 1.4190 107.8 1 . 3 3 1  - 0  2.6 59.3 
.525D 1.093A 104.6 .e62 - 4 . 0  -11.9 109.6 
16.1 .352 7.143 113.5 339.9 -25.6 85.5L 
-169 
,233 
- 1  14 





4-3710 4-5930 -148 
4-3960 4-6002.0 .PO2 
4-6082.0 4-6210 .Pi9 
13.93 
4-1170 4-1930 .140 
4-3960 4-6153.8 .e33 
4-6153.0 4-6210 .432 
12.61 
0 .10  3.77 
191.1 -18.4 
241.1 -25 .0  
12.6 -17.5 
10.33 4.02 
-1.7 1.085 82.4 .212 1.195 45.8 160.5 
-1.3 .164 110.7 .393 1.183 223.3 348.9 
-8.3 1.280 94.1 ,192 .e79 334.3 100.8 
3.00 1.00 0.31 11-91 l / l / l  42.1 49.5 
191.1 -18.4 -1.1 1.085 02.4 .e12 1,195 45 .8  160.5 
301.0 -27.1 -2.e .652 96.1 ,416 ,997 188.6 429.8 
46.3 - 2 . 4  - .9 1.213 69.0 ,363 ,761 102.3 161.4 
9.00 4.02 5.60 1.00 5.06 13.01 lf2/1 4 2 . 1  5 5 . 5  
.94lD 1.440A 95.1 .IS2 1.0 -3.0 383.2 .111 
.717A 1.6400 86.9 1.309 - . O  - 5 . 3  45.1 . e l9  
,710 1.047A 96.6 ,911 ' 5.0 20.6 213.0 . 1 5 0  
16.3 1.253 2.121 1 3 . 1  20 .5  5 2 . 1  94.10 1.454 
.9410 1.448A 95.1 ,152 1*.8 - 5 . 0  333.2 .IT1 
,4080 1.043A 100.0 .610 -3.8 -15.4 102.4 .e33 
1 r . B  .322 6.479 164.6 343.5 -14 .6  00.1L 1.165 
.sa2 1.41~0 ioe .9 1.332 .e  2.3 03.5 .43e 
r-5700 .4-1930 ~ 1 1 9  193.3 -15.9 
4-5960 4-61¶1.L ,230 306.1 -25.6 
4-8137.L 4-0220 ,452 49 .5  -.6 
13.22 9.50 4 . 4 0  
-1.6 1.071 90.2 .e28 1.177 50.1 162.9 
-2.1 .644 94.4 .425 ,981 186.0 433.4 
- . 3  1.195 61.1 ,300 . 141  108.4 170.8 
3.60 7.08 S.17 12.81 l/Z/l 45.1 71.9 
- 1 . 5  1.066 77.1 .250 1.153 70.6 165.7 
-2.0 .630 92.5 ,436 .976 183.2 437.4 
.4 1.182 06.4 .400 ,126 112.0 117.9 
3.11  7.17 5 . 3 5  12.90 1/2/1 48.5 86.7 
.go90 1.441A 94.9 ,144 1.5 -3.4 331.3 .113 
,567 1.4060 110.0 1.320 . I  2.1 67.1 , 452  
.46OO l.C*22A 95.5 .TO9  - 3 . 1  -12.0 175.0 . e l9  
18.5 .e94 6.281 111.5 347.2 -7.8 90.40 1 . 3 1 1  
4-3190 4-5930 .e16 195.9 -14.6 
4-1960 4-0161.4 .e45 311.0 -23.8 
4-6161.4 4-6230 .415  3 4 . 2  .9  
14.05 10.28 4.93 
. 86SO 1.441A 94.7 .132 1.2 -7.9 320.5 ,119 
.550 1.4020 111.2 1.323 e 7  1.0 72.3 . * I 5  
.4350 l.Ol6A 91.4 ,169 -3.2 -0.5 111 .3  ,222 
18.2 -266 6.330 116.0 351.1 -2.6 92.60 1.416 - MAR3 ARRIVAL DATE 2445940 I 2 1  AUG 19841 - 
1.097 89.3 . l a 3  1,206 4.5 165.5 .9850 1.427A 
,710 106.1 .390 1.083 LO9.6 407.8 ,651 1.1140 
1.445 80.5 ,519 1.435 21.9 85 .0  ,6900 2.lBOA 
6.35 1.93 18.42 1/2/1 53.9 0.3 31.6 , 505  
1.095 0 1 . 8  ,185 1.205 14 .1  161.0 .Be20 1.428A 
e695 104.2 .402 1.049 203.5 416.3 .621 1.4110 
1 .350  71.0 .406 1.065 5 4 . 4  106.6 -6320 1.496A 
6.65 1.16 16.44 l l Z / l  S0.5 13.0 15.9 .428 
-. ... --- 
93.2 .764 5.6 14.1 325.5 
103.1 1.365 2.0 10.9 41.1 
110.3 1.139 -3.6 -17.6 201.1 
91.3 .763 3.6 1.1  329.4 
105.3 1.313 1.6 5.6 49.7 
113.8 1.025 -4 .3  -19.0 199.7 
7 . 2 3 1  05.7 846.2 65.1 93.60 
3.077 80.4 3~2.0 50.1 iiz.40 
4-5130  4-5940 .le2 162.6 -59 .1  
4-5910 4-6130.0 ,268 269.1 -35.3 
13.15 9.71 3.16 
4-1740 4-5940 .106 101 .9  - 4 4 . 4  
4-5970 4-6139.1 ,253 070.1 -32.0 
12.42 9 . 1 1  3.61 
4-sia0.a 4-0i70 .345 61.6 - 1 3 . 3  
4-eiaa.r 4-6180 10.9 -10.2 
- 5 . 0  
















4-5910  4-6145.8 
4-aii~.a 4-6ieo 
4-1160 4-5940 
4-5910  4-6149.1 
4 - 4 1 4 I . S  4-6200 
4 - S T r O  4-5940 
4 - 5 9 1 0  4 - 0 1 5 3 . 1  
4-OlS3.1 4-6210 
. l o 9  180.2 -32.0 - 2 . 6  1.092 66.2 ,109 1.201 24.4 165.2 .9140 1.426A 9 3 . 4  .162 2.8 3.4 530.9 
. e l 1  285.2 -30.6 -2.7 ,602 lP2 .4  .407 1.030 199.1 421.5 -611 1.4490 106.1 1.346 1 . 3  4 . S  35.4 
,396 46.0 - 1 . 2  -2.3 1.200 t2.l ,358 .092 17.1 129.0 ,5720 1.2llA 109.6 ,929 -4 .3  -19.0 195.5 
12 .23  9.04 3.03 3.19 0.60 3.41 1 4 . 7 0  1/2/1 49 .1  24.6 14.0 .303 7 . 7 1 0  l t 9 . 3  341.3 - 4 9 . 0  04.LL 
, I t 3  108 .5  - 2 4 . 0  
, 2 4 4  290.'4 - 2 9 . 5  
,413 4 4 . 9  -4.6 
12 .28  9.10 3.16 
,148 109.8 -18.0 
. 2 4 3  295.1 -28.4 
-429 46.2 - 2 . 4  
lL.50 9.30 4 . 0 0  
. 1 1 5  192.1 -16.7 
.243 299.0 -21.2 
a445 49.2 -.6 
12.92 9.65 4 .35  
,210 195.2 - 1 5 . 4  
,241 304.9 -25.8 
.*a3 5 3 . 4  .9  
lS.56 10.10 4 . 8 4  
-- - -- ___- 
-2.1 1.087 04.4 ,195 1.194 3 5 . 4  106.L ,9610 1.427A 93.3 .158 L.3 - 2  $31.0 
- 2 . 5  ,072 101.0 .412 1.010 190.6 425.3 . 508  1.4340 1 0 7 . 7  1.340 1 .2  3 . 0  B9.9 
-1 .0  1 .242  1 0 . 3  ,512 .a00 92.0 140.3 .le40 1.093). 104.8 .06e -4 .0  -17.9 189.5 
3.18 6.59 5.33 13.65 1/2/1 5 0 . 0  39.2 11.1 ,352 0.744 151.1 841.4 -27.3 0 6 . 2 L  
-1 .9  1.081 8 2 . 5  ,205 1.102 4 7 . 1  107.8 ,9380 1.425A 93.1 . 1 5 3  1.9 -2.1 310.0 
-2.4 ,663 99.6 ,411 1.005 144 .0  420.6 .506 1.423C 106.6 1.331 1.1 3 .2  4 3 . 8  
-.9 1.214 69.2 .360 .761 101.0 161.2 .4900 1.0431 900.0 -019 -3.0 -15.0 18L.O 
S . 2 1  6.61 5.30 13.04 1/2/1 51.6 5 5 . 3  18.4 .321 6.230 109.3 3 4 4 . 4  -16.1 6?.5L 
4 - 5 1 6 0  4-5940 
4-9970 4-6150.6 
4-6150.8 4-6220 
- 1 . 1  1.013 80 .4  -221 1.160 59.1 169.0 .9090 1,423A 92.0 , 1 4 5  1.5 - 5 . 0  S 2 7 . 9  
- 2 . 2  .655 96.2 ,423 .994 191.5 4 3 1 . 0  , 5 1 4  1.4140 109.5 1.331 1.0 2.8 61.7 
- . 3  1.191 66.1 ,314 , 1 4 4  107.4 1 1 0 . 0  ,4660 1.0234 9 3 . 5  .191 -3.5 -12.4 176.0 
3.27 6.61 5.30 12.30 1/2/1 5 4 . 3  11.6 18.0 .304 6.112 169.2 347.0 -9.7 09.6L 
.155 
, 4 4 5  
.215 
1.553 
e161 . . I 6 3  
, 2 1 1  
1.462 
4 - 5 1 9 0  4-5940 
4 - 5 9 7 0  4-0160.4 
4-6100.4 4-6230 
-1.1 1.063 16.0 .e42 1.144 1 1 . 3  172.2 ,8610 1.421A 92.5 . 1 3 4  1.2 - 0 . 5  St5.0 
- 2 . 1  ,641 96.5 -431 ,983 188.0 435.2 .560 1.4060 110.0 1.320 1.0 2.0 71.9 
.4  1.181 61.1 .369 . T a l  111.0 117.6 .4410 1.016A 91.4 .I70 -3.2 -9.1 111.4 
3.39 6.79 5 .35  12.80 1/2/1 57.9 66.4 18.5 .281 6.206 174.5 351.4 -4 .4  91.40 
MARS ARRIVAL DATE = 244S950 ( 6 SCP 1904) -- - . - -I--- 






-110 179.5 -51.0 
.e04 2 1 6 . 2  -32.5 
.SO0 50.0 -10.0 
13.14 10 ,OO 3.10  
-4 .4 1,092 01.6 ,179 1.196 14.9 171.0 .9820 1.411A 91.6 .705 4 . 1  12.4 323.9 
-3.6 .709 107.5 .416 1.067 208.7 417.0 .623 1.5100 105.9 1.359 2.2 7.3 50.9 
-3.0 1.311 74.2 .413 1.062 51.0 107.5 ,6250 1.501A 114.2 1.024 -4 .4  -10.0 199.3 
3.09 6.50 6.36 16.61 1/2/l 60.8 13.4 11.5 .394 0.575 90.4 49.4 - 7 3 . 1  91.00 
,112 104.1 -31 .0  -3.1 1.009 86.2 .103 1.192 25.e 112.0 .9140 1.4111 91.8 ,163 3.3 5.0 326.3 
,174 L01.7 -31.0 -3.0 ,695 105.0 .I10 1.044 L04.0 421.7 .e08 1.4000 107.1 1.311 1.8 5.6 56.1 
~ 4 0 6  46.1 -7.0 -2.3 1.206 71.5 ,364 ,088 19.2 130.0 ,1630 1.209A 109.9 .9L5 -4.3 - 1 0 . 1  195.0 
l L . 7 0  9.15 3.68 L.95 6.36 0.09 14.05 1/2/l 59.3 21.1 16.3 -362 7.044 129.8 345.4 -40.2 04.1L 







t .  105 
4-3760 4-3950 ,123 166.L -21.0 
4-5900 4-6150.1 ,261 L O 6 . 2  -30.0 
lt.61 9.69 3.16 














5TOPOVER T I M E  a 30 DAY3 1984 INBOUND SWINGBY 
. .. . ._ . 
LAUNCH ARRIVE SPEC01 
D E P A R T  S W N G O I  SPEED3 
SWNGDV RETURN LPEEC5 
R A l  
R A 3  
R A 5  
AERO 
195 1 
299 .2  
53.4 





-16 .3  
-27 .0  
.9 
4 . 7 6  
I 1  
I 3  
I S  
O V A .  
- 1 . 8  
- 2 . 2  
.4  
3.13 
v i  
v 3  
V I  
EVA 
1.061 
. O S 8  
1 .187 
6 .55  
P S I  1 ECCEN 
PSI 3 ECCEN 
P S I  5 ECCEN 
- O V O  --EVR 
78.3 .236 
100.3 . 4 3 2  
67.2 .388 





1 .139  
.992 
,732 









UI35ION DURATION : 440 O A 1 5  
M A R 5  ARRIVAL DATE 1 4 4 5 9 5 0  
5 5EP 1984 
THETL PERIH APHEL PSI e -  v 2 I e 
THETO PERIH APHEL PSI a v a I a 
THE14 PERlH APHEL PSI 4 V 4 I 4 
3UN RJ-APPA __ - A  E INC -RAP 
_ _  - . -  - M A R 5  ARRIVAL DATE : 2441960 (16 8EP 1984) --- 




-427  4 6 . 4  
.309 2 7 9 . 9  
i s . 5 a  i o . r i  
.124 184 .2  
,438 45 .6  





. i 4 2  187.7 
-42 .8  
-31 .1  
3 . 1 2  
-30.9 
-30 .1  
-4 .4  
3 .77  
-20.3 
- 2 . 3  
3.95 
-19.5 




-0 .8  
-23 .a  
-2s.  5 
- . a  
4 .a7 
-3.9 
- 3 . 4  
-2 .4  
t .85  
-2 .9  




L . 7 7  
-L.l 
- . 3  
-1  .9 
- t . 4  
.4 
L.97 










1 .251  


















ior .8  













a . t5  
. i r 9  i . i o r  
.434 1.064 
.3r5 .e78 
15.01 i / Z / l  
-186 1.181 
.435 1.046 
13.84 1/2/ l  
.438 1.031 
.369 . r98  
. i g a  i.in 
,316 ,718 
i 3 . w  r m i  
.210 1 .157  
.438 1.017 
.sa5 . I36 
12.00 l / L / l  
-441  1.004 
11.60 l / L / l  





36 .0  
206.9 
8z.a 
9 6 . r  
r o . 1  













w c L a  
DECLI 
DECLP 
- 9 . 1  







i r8 .9  
425.8 
149.a 
~ 8 . a  
343.3 











1 . 7  -6.1 319.6 
I 1.0 4 .5  n9.7 
1 351.2 -1L.6 6S.1L 
I -3 .5 - 1 1 . 7  1rs.r  
! 1.1 -# ,a  a i 7 . i  
I 1 .5  4 . 0  13.1 













. 4 e r  
. t 7 a  





i . a o o  
134 
STOPOVER T I W E  = 30 04'13 UISSION DURATION : 460 C A * 5  
W A R 3  ARRIVAL C A T €  E e 4 4 5 8 9 0  
8 JUL 1984 
1 I V 1 P S I  1 ECCEN SUA THE11 THE12 PERIH APHEL P S I  2 V 2 I E OECL2 R A L  SPEED2 
I 3 V 3 P S I  3 ECCEN SUA THE13 THE14 PERIH APHEL P S I  4 V 4 I 4 OECL4 R A 4  SPEED4 
1 5 V  5 P S I  5 ECCEN SUA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 DECLI R A 6  3PEEO6 
O V A  EVA D V O  _.EVR TYPE SUN A SUN R KAPPA - A  E INC RAP OECLP ETA PCRIC 
1984 INBOUNC SWINGBY 
WARS ARRtVAL O A T E  E 2441890 I 8 JUL 1984) - 
1.8 1.092 100.3 .252 1.207 304.2 517.4 .903 1 . 5 1 O A  9 7 . 2  ,723 . l  -15 .4  321.1  .199 
-2.0 ,641 98 .6  .432 1.019 191.6 289.3 ,579A 1.4590 70.4 1.333 . l  .S 5 4 . 1  -446  
-6.4 1.398 106.6 .490 1.241 307.7 455.8 .633 1.849A 117.2 1.101 5 . 6  17 .1  166.4 -498  
2 .5  1.099 99.4 -250 1.222 309.6 512.7 ,916 1.527A 98.4 .735 -.I - 1 6 . 9  325.5 . e l 0  
-2 .0  ,656 98 .9  .408 1.039 193.3 298.5 .615A 1.4640 73.3 1.341 .l - 4  56.5 ,994 
-6 .8  1 . 3 6 1  104.4 .423 1.12i 309.6 460.2 .641 1.596A 114 .2  1 . 0 5 S  5.5 16.0 174.3 a431 
4 . 5 0  7.89 4.56 16.95 2 / l / l  31.1 13.8 24 .9  .387 4.643 104.7 8 . 4  - 7 0 . 6  74.3L 1 . 4 1 1  
4.24 7.63 4.87 i8.si z / i / s  34.5 11.7 22 .7  .299 5 .075 118.6 348.0 -59.3 r 4 . a  
_. . - .- 
LAUNCH ARRIVE 8PEEDl 
OEPLRT 8WNGBI SPEEDS 
8YNCBY RETURN S P E E C 5  
R A 1  DECLl 
R A 3  OECL3 
R A 5  DECL5 
AERO OVL PROP -. .- __ _ _ _  - 
4-1610 4-5890 ,196 
4-5920 4-6049.6 .226 
4-6049.6 4-6130 . 4 4 8  
13. 15 
4-5660 4-5890 .169 
4-5020 4-6054.3 .213 
4-6014.3 4-6140 .594 
13.60 
4-5610 4-5890 . i g i  
4-1920 4-6058.5 ,204 
4-6OS6,S 4-6150 ,149  
13.  I4  
210.5 -1 .9  
272.4 -29 .5  
43.4 -19.5 
9 , 5 1  4 .63  
218.2 . 3  
270.0 -30.0 
49 .8  - 2 3 . 6  
9 .10  1 . 5 3  
227.7 9 .2  4 . 4  1.101 98.5 .249 1.231 ~ 5 . 1  508.2 . 9 m  i . 5 4 6 ~  99.5 .74e - e . ?  -21.7 330.7 .e24 
268.0 -30 .4  - 2 . 0  .667 9 9 . 1  .391 1 .05 )  194.8 306.8 .642A 1.4670 75.8 1.348 . l  .I 57.5 - 3 4 9  
51.4 -28 .4  -7 .3 1 . 3 4 3  102.4 ,366 1.040 311.7 465.4 .8S9 1.421A 111.4 1.022 5.5 14.8 181.7 . S T 1  
8 . 9 1  4 . 5 6  4 .83  8 .22  4.35 11.65 2 /1 /1  29 .3  16.7 29.0 .493 3 .997  93.6 4 3 . 6  - 7 4 . 6  75.6L 1 . 4 1 1  
4 - 5 ~ 0 0  4-5090 
4-009o.a 1-oi60 
4-5920 4-6090.3 
.156 225.3 - 4 2 . 4  
,180 2 6 4 . 2  -32 .7  
a 1 8 6  76.5 -22.6 
13.61 7.91 4 . 1 1  
-3.3 
-2.3 
-3 .1  
5.70 





-2 .0  
9.9 
6.00 




















95 .3  






3 .87  





99 .6  


















1.288 333.3 495.7 
1.098 198.3 361.4 
.962 338.6 470.6 
l/l/l 25.2 10.6 
1.305 339.8 492 .1  
1.095 198.9 341 .1  
,907 327.8 490.5 
1 / 1 / 1  21.6 27.1 
1.321 346.8 488.9 
1.081 197.5 324.5 
. 8 I 3  319.6 507.4 




4 6 . 9  
.971 . 112A 
.7Dl 
46 .2  









1 . 2 5 5 A  





















80 .7  
97.6 
L.181 
103 .6  
86.2 



















4 . 1  1 . 6  326.0 
.4 2 .9  36 .1  
- .4 -10.6 e0i.i 
332.4 33.1 141.10 
3.4 -1 .2  332.1 
.e 1.2 10.9 
3.0 5.5 2 0 4 . 5  













.e70 . zoo 
.1e3 
1.686 
.140 229.8 -36.2 
a183 262.6 -51.8 
.210 71.0 - 4 1 . 2  
13.63 7.61 3 .94  
,130 230.7 -33.1 
a190 264.3 -31.1 
-266 67 .6  54 .6  
.130 230.7 -33.1 
,182 262.5 -31.6 
13.67 7.68 3 .63  
-124 228.6 - 3 0 . 7  
.184 262.8 - 3 1 . 5  
.220 7 0 . 1  52 .9  
13.64 7.67 3 .77  
13.86 1.87 3.83 













4 - 5 1 4 0  * - ~ m  
4-5920 4-6083.1 
4-6068, 1 4-6220 
0.8 -2.4 334.3 
4 2 . 1  -61.0 7 2 . 0 ~  
. l  .? 56.9 
-12.9 - 5 0 . 1  1 5 8 . 5  
L.8 -2.4 334 .3  
.e 1.4 48.4 
12 .9  3 3 58.8 7 208 .2  9 5 7 0  
1.321 346.8 488.9 
1.097 199,O 345 .3  
,890 331.2 499.S 
l/l/l 19.4 35.3 
-1 .3  1.133 91 .2  .e63 1.336 354.3 486.2 ,984 1.688A 1 0 4 . 1  ,791 2 .5  -3.1 339.9 . 271  
-2.1 .691 99.6 ,313 1.093 198.7 337.3 . 7 0 7 A  1.4780 8 4 . L  1.363 .e 1 . 1  52 .9  . E 2 0  
8 . 0  1.275 95 .2  .193 .E71 327.0 512.7 .703 1.040A 9 6 . 1  .910 -11.2 -52.2 162 .1  ,220 
8.17 9.55 3.90 12.88 1/1/2 17.8 66 .9  53.8 1.238 L.211 77.2 30.0 -59.4 63.1L 1 . 4 9 9  
,124 226.6 -30 .7  
-181 262.7 -32.0 
. l e 2  71.2 - 5 1 . 6  
1 3 . 1 6  7 . 5 9  3 . I I  
.122 223.9 -28.0 
~ 1 8 1  2 6 2 . 8  -32.0 
13.90 7.57 3.75 
. I 9 1  7n.e 5 4 . 4  
- 1 . 3  1 . 1 3 3  91 .2  .263 1.356 354.3 488.2 .984 i . 6 ~ 8 ~  m 4 . i  .mi 2.5 - 3 . 1  335 .9  . e l 7  
-6.8 1.280 93.9 . i 9 2  ,819 335.2 sa8.s . i i o  i . 0 4 8 ~  9 0 . 9  ,916 3.4 12 .3  eio.5 . .i3e 
-1 .2  1.154 89 ,s  ,268 1 .341  2.4 124.2 .geeo i . 7 0 8 ~  104.6 .785 2.2 - 3 . 1  331.0 .ea3 
6.33 9.70 3.82 i e . s e  i/m 16.6  70.8 s6.9 1.655 e . o w  71.9 i s .8  -5s.i 97.00 i.eis 
- 2 . 1  .e94 99.5 .346 1.098 199.0 349.9 .718A 1.4780 87.4 1.366 - 2  1.7 4 5 . 1  .192 
6.17 9.55 3.82 11.82 l / l / l  1 1 . 8  4 4 . 5  17.7 1.628 2 . 0 7 3  71.1 1 3 . 3  17.4 98.10 1 .747  
-2 .2  .694 99.5 ,548 1.098 199.0 351.0 .719A 1.4780 8 7 . 7  1.366 .2 1.8 44 .3  . l o 1  




-122  223.9 - 2 8 . 0  
.160 263.1 -32.2 
. 1 8 7  70.4 - 5 5 . 3  
~ 1 2 8  217.7 -24 .8  
. I 8 0  263.8 -32.5 
.166 69.4 - 5 8 . 4  
14.09 9.81 3 .81  
.128 217.7 - 2 4 . 8  
,180 264.8 -33.1 
.186 6 7 . 1  60 .6  
14.09 7.61 3.81 
is.6~ 1.56 3.15 
- 1 . 2  1.134 89.5 ,268 1.347 2.4 124.2 . W I D  1,708A 104.6 ,785 L.2 -3 .5  337.0 .e63 
-2 .2  .694 99.4 ,345 1.099 198.8 354.6 .72OA 1.4770 88.6 1.367 . 3  2 . 1  4 1 . 5  .167 
6.33 9 .70  3.81 11.65 l/l/l 16.6  5 5 . 3  6 2 . 0  1.716 1.941 71.8 12.7 36.3 101.30 1.614 
-6.9 1.277 93.2 ,183 ,675 359.1 517.2 . 7 i 3  1.032~ 94.9 .go9 3.1 10.9 211.1 . l e i  
4 - 5 1 5 0  4 - 5 8 9 0  
4-1920 4-6088.0 
4-6066.8 4-6230 
* - $ r s o  4-5090  
4-5920 4-6092.1 
4-6092.1 4-6250 
-1.1 1.134 8 7 . 0  .e73 1 .354  11.3 123.0 .9840 1,724A 105 .1  .786 L . 0  - 4 . 0  337.6 .PO9 
-2.3 .694 99.2 .344 1.098 198.5 359.3 .72OA 1.4760 89.6 1.367 .4 2 . 6  37.8 . l e 6  
- 7 . 1  1 .276 92.5 ,117 .e69 343 .0  525.7 ,716 1.022A 9 5 . 0  .901 3 . 7  2 2 . 5  210.0 . l l D  
6.48 9.85 3.80 11.56 ill/!?. 11.9 67.7 6 5 . 9  1.746 1.838 72.5 11,4 55.5 104;90 1 .463  
-1.1 1,134 87 .6  .273 1 .354  11.3 123'0 .9840 1.724A 101.1 ,788 2 . 0  - 4 . 0  337.6 .e69 
-2 .4  .693 99 .0  .344 1.097 198.1 364.1 ,719 1.4740 91 .1  1.367 ,5 5.5 34 .2  .166 
7.4 1.277 91.9 ,176 .e70 347.3 524.7 ,717 1.023A 9 3 . 2  .BO6 -10.7 - 1 7 . 0  159.L .199 
6.46 9.85 3.00 12.11 iiiii 15.9 77.0 8 2 . 1  1.710 1.928 '72.7 i0.0 -51.5 i i 0 . 2 0  1.506 - MARS ARRIVAL DATE = 2445900 (18 JUL 19841 - _. 
1.8 1.086 99.9 ,240 1.193 3 0 4 . 6  523.4 .907 l.479A 9 1 . 1  .730 .1 -15.5 320.7 .176 
-1 .9  .653 101.6 .434 1.024 196.0 289.5 .579A 1.4690 70.3 1 . 3 3 5  - . 1  - . 2  5 6 . 3  .450 
-6 .1  1.404 106.6 .500 1.267 308.5 4 5 4 . 8  .634 1.9OOA 117.4 1.108 5 .2  16.6 166.6 , 5 0 5  
3.75 7.15 5.12 18.67 2 / 1 / 1  40.5 10.7 e l .?  .297 5.304 121.8 346.0 -56.6 73.4L 1 . P r O  
4 - 5 6 5 0  4-5900 ,186 210.5 -1.3 
4-5930 4 - 6 0 5 0 . 1  .e36 268.0 -29.2 
4-6050.7 4-6130 ,410 4 4 . 4  -18.6 
1 3 . 3 1  9.62 4 . 5 0  
4-5860 4-5900 . 1 7 I  217.6 .I 
4-3030 4-6055.1 .225 265.3 -29.6 
4-6055.8 4-6140 ,393 50.9 - 2 2 . 4  
1 3 . 1 4  9.19 4 . 3 8  
2.4 1.094 98 .9  .e36 1.205 310.1 s i 8 . 9  . s e i  1 .4001 96.2 ,736 - . e  - 1 6 . 6  3 2 5 . 1  . i a r  
-1 .9  .668 101.8 ,410 1.046 198.0 299.2 ,617A 1.4750 73.4 1 .344  - . I  - . 3  58.0 .SO3 
-6.5 1.373 104 .4  .430 1.138 310 .5  459.1 ,648 1.628A 114.5 1.061 5 . 0  14.7 174.4 ,436 
3.96 7.56 4 . 8 2  17.07 L / l / l  36.6 12 .8  L3 .1  .389 4.986 106.8 2 . 7  -69 .9  73.9L 1.151 
4 - 9 6 1 0  4-5900 .173 226.0 6 . 1  3 . 5  1 .100 97.9 ,234 1.218 315.9 514.6 ,933 1 . 5 O S A  9 7 . 3  
4-1930 4-6060.0 . 2 1 4  26299 -29 .6  -1.9 ,660 101.9 -39L 1.063 199.8 308.2 ,646A 1.4810 76.1 
4-6060.0 4-6110 . 3 4 5  96.7 - 2 6 . 6  - 6 . 7  1.347 102.3 a372 1.055 312.8 464.1 ,661 1.4441 111.6 
13.14 6 .93  4 . 3 3  4 .21  7.60 4 .60  15.73 L / l / l  33.8 14.6 e6.3 , 5 0 4  4 . 3 6 1  
4-1680 4 - 5 D O O  .LO8 239.2 2 5 . 9  7.6 1.105 96.9 .233 1.231 321.6 5 1 0 . 4  , 9 4 1  1 .5131  98 .2  
4-1930 4-6064.1 . e 0 8  2 6 1 . 1  -29.9 -1.9 ,689 102.0 .380 1.077 201.2 316.2 .666A 1.4810 16.3 
4-6064.1 4-6160 .306 61 .5  - 3 1 . 4  -7 .0  1.321 100.5 ,323 .993 315 .4  470.0 .672 1.314A 108.8 
1 4 . 0 0  9.23 4 . 7 7  4 .71  8.16 4.46 14.63 z / i / i  36.8 11.9  31.1 . a t  3.732 
. I 4 1  -1 .9  
-351 - . l  
.Der 4 . 9  
94 .3  40.1  
, 7 4 7  - 6 . 1  
,356  - . I  
, 991  4 . 8  
05.6 43.7 
.759 6.0 
,369 - . E  
. 9 8 4 '  - * 3  
33.5 334.4 
. 7 ¶ 9  6.0 
, 3 4 3  . I  
,023 -4.4 
1 5 . 0  331.1 
I 9 .8  306.3 .e40 
.3 47.9 *3#9 
1 -18.9 199.3 .414 




.13e 1123.1 - 4 4 . 3  
.197 957.9 -30.0 
. t i 9  70.8 - 4 3 . 7  
13.16 8.04 3.85 
.132 L23.7 -44.3 
.e35 307.4 - 2 5 . 0  
, 431  46.4 -6.8 





-3.0 1 . 1 l T  
-L.O .639 
5.11 8.50 
























. t 3 7  
,351 
. l e t  
11.04 
.rar 
1.970 341.6 499.e 
1.101 203.8 338.6 
.905 326.9 491.P 
l / l / l  27.5 29.3 
i.m 341.8 499.e 
1.006 170.8 4 2 0 . 1  
.e7e 83.3 i3e.s 



















































4 - s n o  4-s900 
4-6015.a 4 - e t i o  
4-5930 4-6075.5 
4 . 3  L . I  
. I  . 3  
-4 .4  -18.L 
532.1 -40.5 
3Sl.B .LIS 






9t .90  1.873 
.119 LL4.8 -38.4 
*is5 #!¶I.? -30.0 
-206 71.1 -48.5 









1.281 349.0 498.7 
1.104 904.1 343.9 
,889 330.9 499.8 
i / i / i  e 4 . r  3e.5 
i.eoo 3se.o 494.4 
iwt et.7 e7.3 
1.100 eo3.t 338.1 

































,112 222.0 -34.1 -1.7 l . l P 1  
el98 258.0 -30.0 -1.9 ,703 
.et5 10.1 14.1 0.3 1.175 w . i r  ?.or 3,ea $.so o m  
9o.e 









4 . 1 1  
1.290 358.0 494.4 
.87* 551.0 500.5 
1/1/1 2 t . 7  4 9 . t  
i.ioe m 4 . i  340.9 
135 
M I S S 1 0 N  DURATION z 180 C A Y S  
M A R S  ARRIVAL C A T E  = 2145900 
18 JUL 19R4 
LAUNCH A R R I V E  SPEED1 R A l  OECLL 1 I V 1 PSI 1-ECCEN SHA -THETI THE12 PERIH APHEL PSI 2 V 2 I 2 OECLP R A 2  SPEECZ 
DEPART 8WNGBY EPEE03 RA3 OECL3 I 3 V 3 P S I  3 ECCEN SMA THE13 T H E 1 4  PER1H APHEL P S I  4 V 4 I 4 O E C L 4  R A 4  SPEFCI 
o w ~ c 8 ~  RETURN 6PEEOS R A 5  OECL5 1 5 V I P31 9 ECCEN SHA THE13 THE16 PERIH APHEL PSI 6 V 6 I 6 OECLO RA6 SPEED6 
- . .- ._ . __ PROP AERO -0VL -0:A -EVA---DVO--EVR TYPE SUN A SUN R KAPPA - A  E INC R A P  OECLP ETA PERlC 
4-3740 4-5900 ,111 218.7 -30 .0  -1 .4  1.121 89 .0  .240 :;e97 5.4 132.8 .9860 1.607A 101.9 , 7 7 4  2 .3  - 2 . 0  337.4 
4-5930 4-6083.1 ,193 2S7.9 -30.0 -1.8 ,706 101.9 -350 1.106 204.1 350.3 ,718A 1,4930 87 .5  1.368 - . 2  - 1 . 1  4 5 . 6  *194 
4-608S.5 4-6220 .194 71.0 S 5 . 3  7.2 1.276 93.6 . l o 3  .871 336.4 518.2 ,712 1.03lA 94 .7  -908  -10 .6  -S4.7 162.5 
13.17 7.76 3.65 8 - 4 1  8.79 4 . 1 1  12.62 1 /1 /2  21.5 71.1 60 .0  1.598 2.000 73.6 18.9 *S7 .1  9 5 - 0 0  f . l Q 7  
STOPOVLR T I M E  I SO D A Y S  1984 INBOUNO SWING8Y 











13 .28  7.78 
-30.0 -1 .4  1.121 89.0 
-30 .0  -1 .8 ,706 101.8 
- 5 6 . 0  - 7 . 1  1 .277 93.2 
3.63 1.41 8 .79  4 .09  
-25.4 -1 .3  1.120 87 .1  
-30.0 -1.8 .706 101.8 
-58 .9  -7 .2 i . 2 7 6  92.5 
3.71 5 . 5 0  8 . 8 8  4.06 
.240 1.297 5 . 4  132.8 .9860 1.607A 101.9 , 7 7 4  2 .3 -2 .0  337.4 -247  
.349 1.106 204.0 353.8 .72OA 1.4920 88.1 1.369 - .2  -1 .2  4 3 . 0  ,190 
.18S -873  339.1 517.3 .713 1.032A 94.9 .909 3.7 1 7 . 9  211.5 - 1 2 2  








. t 5 1  
. l e 9  
.zoo 
. 3 5 s  
a254 
,189 
. l o0  
,471 
.244 1.299 14.8 132.1 ,9820 1.615A 102 .2  
,348 1.10s 203.7 3 5 8 . 5  .720A 1.4900 8 9 . 6  
,177 ,869 343 .0  525.7 ,716 1.022A 9 3 . 0  
1.57 1/1/2 20.9 67 .9  6 2 . 1  1.708 1.939 












2.0 - 2 . 8  338 .0  
- .e -1 .4  39.3 
3.9 23.2 210.4 
, 14 .1  53 .7  104.10 
2.0 -C.8 358.0 
I - . 2  -1 .6  35.7 
1-10.8 - 8 7 . 1  159.1 
12.4 - 5 4 . 8  107.40 
1.8 -3.6 3 3 8 . ~  
I - .L  -1.8 35.6 
I 4 .1  28.8 208.2 
12.2 5 2 . 5  108.60 
4-5750 4-5900 
4-5930 4-6092.1 
4 - O O O P . ~  *-e230 
.118 210.5 -25.4 -1 .3  1.120 8 7 . 1  
.191 2S9.8 -29 .9  - 1 . 7  ,705 101.4 
.169 67 .2  61.1 7.4 1.277 91.9 
13.26 7.78 3 .71  $ . S O  8 . 8 8  4 .04  
.134 205.3 -21.2 -1.2 1.117 85 .1  
.190 259.6 -29.9 -1 .7 ,705 101.4 
.189 68 .4  -61.5 - 7 . 5  1.276 91.9 
13.50 7.91 3 .87  5.59 8 .87  4.04 
,244 1.299 14.8 132.1 .9820 1.615A 102.2 
,348 1,104 203.2 363.3 ,720 1.4880 90 .9  
. I 7 6  .E70 347.3 524.7 ,717 1.023A 9 3 . 2  
.249 1.295 25.2 132.4 ,9720 1.618A 102 .5  
.348 1.104 203.2 363.4 .720 1.4880 90 .9  
.173 ,867 346.7 533.6 .717 I .Ol8A 9 1 . 3  
1.54 1/1/2 20 .9  80.4 64 .6  1.687 1.872 
esse w i i i  20.9 77.0 87.4 1.688 1.803 
4-5 760 4-5900 
4-5930 4-6092.C 
4-6092.L 4-6240 
4 - 5 7 7 0  4-5900 , 1 5 9  202.1 -17 .8  -1.1 1.112 82 .7  ,258 1.284 36.7 133.9 ,9530 1.615A 102.7 
4-5930 4-6095.9 - 1 9 0  261.3 - 2 9 . 6  -1.6 ,703 101.1 ,348 1.101 202.4 368.6 .717 1 .4840  92.2 
4-6098.9 4-6250 ,194 67.3 - 6 4 . 0  -7 .9  1.276 91.4 ,172 .E67 350 .5  541 .0  ,718 1.017 8 9 . 8  
13.86 8.17 4 . 1 5  5.69 9.07 4.02 11.57 1/1/2 21.5 91 .9  66.5 1.597 1.823 
,769 1.6 - 4 . 5  337.7 ,258  
.369 - . 4  -2 .5 32.3 -194 
.903 4 . 6  S3.8 206.0 e l l 1  
1 4 . 1  10.6 51 .2  113.LD 1,314 
.9530 1.615A 102.7 .769 1.6 - 4 . 5  3 3 7 . 7  .e58 
.703 1.4680 96 .1  1.365 1.0 5 . 8  27.8 ,230 
.7180 1.017A 9 0 . 0  .903 -12.7 -58.1 149.2 -225 
64.8 1.141 1.866 82.9 18.1 - 5 1 . 2  116.80 .e80 
4-5770 4-5900 -159 202 .1  -17.8 
4-5930 4-6107.5 ,191  267.9 -34.4 
4-6107.5 4-6250 .230 4 6 . 5  69.4 
13.90 8.22 4 .15  
- 
4-5640 4-5910 ,191 203.6 -.I 
4-5940 4-6046.7 ,270 266.3 -28.3 
4-6046.7 4-6120 .520 38.4 - 1 4 . 5  
13.77 1 0 . 5 5  4 . 5 7  
-1.1 1.112 82.7 .e58 1.284 36.7 133.9 
-2 .9  .694 99.7 .3S2 1.085 198.9 383.8 
9.7 1.271 88.8 . l f 2  ,867 8.3 179.8 
5.69 9 .07  4.06 12.92 1 /2 /1  21.5 90 .0  
MAR3 ARRXVAL DATE : 2445910 (28 J I  -_ - __ -. . __ - JL 1984) 
A 9 5  1 . 4 f l A  9 1 . 9  ,728 .4 -15 .8  313.3 ~ 1 5 3  
.533A 1.4820 66.7 1 .329  - . 3  - . 7  5 5 . 5  . I 2 0  
,621 2.423A 120.7 1.169 5.0 18 .2  158.7 - 5 9 0  
21.8 .e22 5.277 139.8 339.1 -39 .5  74.6L a 9 5 1  
1.6 1.079 100.5 ,237 1.173 2 9 9 . 2  533.8 
-2.0 ,645 103.1 ,471 1.007 198.5 279.8 
- 5 . 5  1 .450  109.0 .592 1.522 307.8 450.2 
3.22 6.62 5.99 20.76 2/1/1 53.2 8 . 7  
4-5910 ,179 210.5 - . 8  1.8 1.OQS 99.5 .e30 1.183 304.8 529.4 .911 1.4511 93 .1  .732 B O  - 1 5 . 9  319.3 - 1 6 0  
4-6051.8 ,253 263.2 -28.7 -1.9 ,869 101.0 .439 1.036 201.1 290.4 .58lA 1.4910 70.4 1.340 - . 3  - e 8  57.6 ~ 4 5 2  
4-6130 .452 4 5 . 5  - 1 7 . 8  -1 .9  1.410 106.6 .SO9 1.293 309.3 453.8 .635 1.951A 117 .7  1.116 4 .9  1 5 . 9  166.9 ~ 3 1 2  










4-5910 .168 217.5 .6 
4-6056.6 ,242 260.3 -28 .9  
4-6140 .393 52.0 -21 .3  
13.05 9.53 4.26 
4-5910 ,161 224.9 5.2 
4-6061.3 ,233 257.9 - 2 8 . 9  
4-6150 .343 57.8 -25.2 
1L.94 9 .24  4 .16  
e.2 1.090 




-1 .8  ,697 
-6.3 1 . 3 5 1  
3.70 7.10 




























1.193 310.6 525 .1  
1.060 203.4 300.5 
1 . 1 5 5  511.3 458.1 
2 / l / l  43.1 11.4 
1.204 316.5 120.9 
1.079 205.5 309.9 
1.065 313.7 463.0 
2 /1 /1  39.6 13.3 
1.214 322.7 517.0 
1.094 207 .1  318.8 
1.004 316.6 468.6 
2 /1 /1  36.7 15 .6  
,924 1.462A 9 4 . 2  . I 3 7  -.I -16.8 324.7 ,167 
.620A 1.4990 73.5 1.349 - . 3  - . 9  59.0 -393  
,649 1.66lA 1 1 4 . 8  1.011 4 .7  13.6 174 .6  a 4 4 2  

















1.471A 9 5 . 2  
1.5070 76.4 
1.467A 111.9 
,512 4 . 7 9 3  
1 .48OA 9 6 . 1  
1.5140 78.9 
1.333A 109 .2  
.669 4 . 1 4 2  
1.512A 98 .1  
1.5220 83.8 
1.107A 101 .2  
1.134 2.534 
1.512A 9 8 . 1  
1.4190 107.6 





93 .9  
-1.5 - 1 9 . 2  329.9 
- . 3  -1.1 59.5 
4 .4  1 1 . 4  181.9 





- 3 . 1  -26 .0  336.L 
- . 3  -1.4 5 9 . 1  
4 .1  9 .3  188.6 
35 .3  7 3 . 2  80.7L 
5 . 7  0 . 8  329.1 
-.4 -2 .1  54 .3  
4 . 4  11.8 205.6 
24 .1  60.4 66.4L 
5 . 7  8 . 8  329 .1  
.3  1.0 5 4 . 4  
-4 .3  -16.7 194.9 




e . 1 0 1  








4 -5680  4-5910 ,169 234.4 17 .4  
4-5940 4-6065.8 .227 256.0 -28 .8  
4-0065.8 4-6160 .300 62.8 - 2 9 . 1  













4-5710 4-5910 .137 213.6 - 5 4 . 1  
4-5940 4-6075.S ,218 253.6 -28 .6  
4 - 6 0 ? 5 . 5  4-6190 .230 70.0 -46.3 
13.23 6 . 6 0  3 .90  
4-5710 4-5910 ,137 213.6 -58.1 
4-5940 4-6146.L ,223 302.5 -26 .8  
4-6146.C 4-6190 ,409 4 6 . 2  - 7 . 0  
13.34 8.72 3 .90  
- 4 . 5  1 .110 92 .9  .215 1.244 343.4 507.0 
- 1 . 7  .718 104.8 ,566 1.114 209.4 336.7 
- 7 . 5  1.290 98.1 .226 .903 326.0 491.7 
4.62 8.01 4.70 12.54 l / l / l  3 5 . 5  31.7 
- 4 . 5  1.110 92 .9  . e l 5  1 .244  343 .4  507.0 
-2 .1  .648 92.5 .407 1.008 183.7 425.5 
- 2 . 3  1.285 71.4 ,365 .E85 79.6 130.9 










. I 1 4  217.2 
,216 233.4 
,213 11.7 
12.88 8 .32  
a114 217.2 
.215 308.1 




, 2 3 0  70.9 
12.89 8.50 
. < O S  2 l 4 . 6  
.214 2 5 3 . 5  
,201 71.8 
lC .79  8.20 




- 4 5 . 5  
- 2 8 . 4  
- 3 0 . 1  
3.68 
- 4 5 . 5  
- 2 5 . 0  
- 4 . 4  
3.68 
-38.5 
-2 .9  1.111 91.6 . e l 6  1.252 351.0 5 0 4 . 5  ,982 1.522A 9 8 . 6  ,764 5 . 9  3 . 7  353.3 . e l 2  
-1 .6  ,720 104.7 .362 1.118 209.8 342.9 ,713A 1.5230 8 5 . 5  1 .371 - .4  - 2 . 5  5 0 . 9  .215 
-7 .3  1 . t 8 4  94 .9  .206 .E69 330.5 500 .0  .705 1.072A 9 9 . 0  .e24 4 . 1  12 .7  2 0 9 . 2  . l e 6  
4.55 7.94 4 . 6 5  12.14 l / l / l  30.8 38.0 50.8 1.327 2 . 3 3 3  73.0 21 .3  57.6 90.70 1.769 
-2 .9  1.111 91.6 ,216 1.252 351.0 5 0 4 . 5  
-2.0 ,640 90.5 ,421  ,997 180.8 430.7 
- 1 . 7  1.234 69.0 .370 ,797 97 .0  149.8 
1 . 1 5  7.94 5.10 13.85 1 / 2 / 1  30.8 40.5 
- 2 . 1  1.112 90.1 ,217 1.258 319.3 502.8 
.982 1.S22A 9 8 . 6  
. 5 7 7  1.4170 109.2 
,5020 1.091A 105 .3  
14.9 .311 7.689 
.98¶ 1.531A 99.0 
.706A 1.1220 83.8 
.703 1.04OA 9 6 . 1  
59.0 1.152 2.050 
.764 3 .9  
1.333 . 3  
,851 - 4 . 1  
159.3 337.0 
,766 3 . 1  
1.369 - . 4  
19 .1  34.8 
,910 -1i .m 
3.7 333.3 .e12 
. 9  59.8 ,439 
-16 .9  188.3 .e19 
-20.4 87.7L t . 0 0 2  
1 .3  355.6 .E l4  
- 2 . 1  54.3 . c 3 0  
b - 6 0 . 7  81.4L 1,866 
I - 12 .9  1 o o . r  . r e o  
-28 .6  
5s.3 
3.60 
-1 .7  .718 104.8 .366 1.114 209.4 336 .6  
8 . 6  1.275 95 .1  .193 ,672 327.3 5 1 2 . 5  
( . I 9  7.98 4.70 13.01 11112 20.5 67.8 
4-5750 4-5910 
4 - 5 9 4 0  4 - 6 0 0 2 . 5  
4-0082.8 4-6210 
-36.5 
- 2 8 . 3  
- 5 3 . 8  
3.60 
- 3 8 . 5  
-23 .2  
- 2 . 3  
3.80 
-2 .1  1.112 90 .1  .217 1.258 359.5 502.6 
-1.6 .721 104.6 .359 1.120 209.8 348.4 
- 7 . 3  1.280 9 4 . 0  .192 ,879 334.8 508.6 
4.59 7.98 4.60 11.86 l/l/l 28.5 46.2 
-985 1.5511 99 .0  ,766 3 . 1  1 . 3  335.6 . e l 4  
,717A 1.5220 86.9 1.372 - . 4  -2 .9  47.3 ,201 
,710 1 .0481  96 .8  .915 4 . 0  1 5 . 4  t l l . 4  ~ 1 4 t  
5 4 . 6  1.481 t . 1 7 9  I t .?  19 .5  5 5 . 4  94.00 1.746 
4 - 5 7 3 0  4-5910 
4-5940 4-6156.0 
4-6150.0 4-6210 
.985 1.S31A 99 .0  .766 3 .1  1 . 5  335.6 . e l 4  
,557 1.417 110.8 1.328 .3  -6 64 .6  . 4 7 0  
, 4540  l.042A 100.5 .799 - 3 . 9  -13 .7  181.0 -250  
1 7 . 1  .272 6.739 169.7 343.4 -10 .1  9 1 . 1 0  1.563 
,9850 1.537A 99 .4  .767 2.5 - . 3  337.0 .Lib 
.718A 1.5210 87 .4  1.373 - . 4  -3 .1  46 .1  a199 
-712  1.03lA 94.7 .PO8 -10.9 - 5 5 . 0  161.6 a207 
62.9 1.522 1 . 9 1 6  14.7 L0.6 -58.L 94.10 1 .393  
- 2 . 1  1.112 90 .1  ,217 1.258 359.3 502.6 
-2.0 .632 88.3 ,436 .987 177.8 4 3 5 . 5  
-1.0 1.200 67.0 .393 ,748 108.1 162.8 
4.59 7.98 5 . 4 5  13.35 1 /2 /1  28.5 57.3 
-1.7 1.112 8 8 . 5  ,219 1.281 8.2 1 4 1 . 4  
-1.6 . I 2 1  104 .5  .359 1.120 209.8 350.1 
7 .5  1 . 2 r 6  93.6 .163 .a71 336.5 518.2 
4.65 8.04 4.59 12.66 1 /1 /2  27.2 71.5 
4-5740 4-5910 , 1 0 4  209.3 -32.3 
4-5940 4-6085.5 ~ 2 1 4  253.6 -28.3 
4-6083.5 4-6220 .199 71.3 5 6 . 4  
12.83 8.18 3.59 
4-8740 4-5910 . l o4  209.3 -32.3 
4-5940 4-6065.7 ,213 253.8 -28.2 
4-6085.7 4-6220 -195 70.6 -57 .1  
12.80 8.15 3.59 
-1.7 1.112 88 .5  .P i9  1.261 8 .2  141.4 .9850'1.337A 99.4 ,767 2 . 5  - . 3  337.0 ,216 
- 1 . 5  -721  104.4 ,358 1.120 2 0 9 . 7  353.4 .719A 1.4200 88.3 1.373 -.I -3.4 4 3 . 0  *195 
4.65 8.04 4 . 5 6  11.68 l / l / l  27.2 5 6 . 5  (7 .8  1.586 L.068 72.9 17.6 53.7 99.10 1.693 
- 7 . 4  1 ,277 93.2 .la3 .a73 339.0 517.3 .713 1.032A 9 4 . 9  .POP 4 .0  19.5 ~ 1 2 . 1  . 1 ~ 4  
4-5750 4-5910 -112 203.8 -26.3 
4-5040 4-6080.9 . e l l  254.5 -28.0 
4-6086.9 4-6230 . l e 2  69.7 -59.9 
12.88 8.18 3.66 
4-5150 4-5910 ,112 203.6 -26.3 
4-9940 4-6092.1 .e09 255.4 -27.0 
4-6092.1 4-6230 -193  67.4 61.9 
l L . 8 4  8.14 3.68 
-1.5 1.110 88.8 .222 1.260 18.0 141 .1  
-1 .4  . I 2 0  104.2 .356 1.119 209.4 358.3 
- 7 . 5  1 .276 92.5 .177 .e69 343.0 525.7 
4.70 8.09 4.52 11.59 1/1/2 26.8 68.3 
.9800 
.720A 
. I 1 6  
60.4 
1.540A 99.6 e767 
1.5170 89.6 1.375 
1.022A 9 3 . 0  .9OS 
1.632 1,908 73.3 
l.54OA 99.8 a767 
1.5140 9 0 . 8  1.373 
1.023A 93.2 ,904 
1.618 1.720 7 l . l  
2.2 - 1 . 5  337.7 .el8 
- . 6  - 4 . 0  39.6 e l92  
4 . 1  24.6 C l l . 1  a114 
, 15.8 5C.3 103.60 1.612 
I -.I -4.7 36.4 e193 
1 - 1 1 . 0  -57.3 158 .4  a t03  
! 14.2 -56.4 105.80 1.176 
e .2  -1 .3  337.7 . e l0  - 1 . 5  1.110 86.8 .222 1.260 18.0 141.1 
-1.3 .719 104.0 .355 1.117 208.9 362.9 
7.7 1.277 91.9 .176 .870 347.2 524.7 
4.70 6.09 4.48 l L . 8 5  1/1/1 26.8 77.3 
4-5760 4-5910 ,128 199.7 - 2 i . t  -1 .4 1.106 84.8 ,228 1.t54 28.T 141.7 .9880 1.540A 99.8 ,165 1 .9  -2.6 331.7 *L21 
4-009C.S 4-6f.40 ,193 68.4 -62,4 -7.7 1 . t76  91.9 .173 .867 346.9 533.0 .717 1.018A 9 1 . 3  ,903 4.4 30.1 CO6.9  ,110 
13.01 8 . 6 0  3 . W  4.73 8.14 4.48 11.56 l/l/t L6.6 80.6 82.4 1.615 1.980 73.8 18.0 50.9 108.40 1.502 





4-5770 4-5910 ,154 197.7 -L?.6 
4-1040 4-6098.1 ,207 t56.8 4 7 . 2  
4-6008.1 4-8110 .198 67.L -64.8 
I *  -4 O.IL 4.00 
-1 .3  i.ioe 02.8 .e57 1 .L4 t  40.5 i a . 5  
4 . i ~  i .ro 4 . i 4  ri.so i i i r r  t 7 . 7  91.8 
-1 .1 . I 1 7  103.0 ,555 1.113 too.0 368.5 
-8 1 1 E76 91 3 17L 867 350.8 541.0 
. S U O  1.336A 9 9 . 9  .719 8.0  -3.U 331.0 I C 6  
,718 1.017 89.0 ,905 4.9 84.9 206.9 ,114 
W . 7  1.550 1.895 74.S lL.4 40.4 116.40 a.669 
. ? a ?  i.sooo 9 t . t  1 . ~ 7 2  -.e -B.S se.8 .LOO 
13 6 
aTOCOVCI 71Wf 8 80 O A I I  1984 INBOUND SWINWY MI83ivnl VUKAT~ON I 480  D A I S  
MARS A R R I V A L  OATE L445910 














314.2 .? i s  
541.8 . r i g  
100.6 63.4 
. -- - 
LAUNCM ARRIVE #?Et01 R A 1  DECLl I I V 1 PSI 1rCCF.N 
DtPART W N C O Y  W E E 0 3  RA3 OECL3 I 3 V 3 PSI 3 ECCEN 
W N C W  RLTURN WEE01 1115 OECL5 I 5 V 5 PSI 5 ECCEN 
PSI 2 V 2 1 2 OZCLI R A 2  8PEfC2 
P31 4 V 4 I 4 OECL4 R A 4  S?EEOl 
PSI 8 V 6 I 8 OECL8 RAE SPEED6 










WAR3 ARRIVAL OATE = 2445920 ( 1 AUG 1964) - 
-113 210.6 - . 4  
.e81 258.6 -28 .0  
.454 46.6 -11.0 
13.66 10.61 4.33 
1.0 i.08~ 99.2 .224 1.175 304.9 535.3 
-1.0 108 .1  .448 1.059 2 o r . i  292.1 
-1.6 L.416 106.6 .$le 1.322 310.0 452.8 
3-05 8.48 6.28 19.00 Z / l / l  56.0 9,l 
.lei ei1.s . r  2.2  1.081 9a.e .ti7 . z ro  251 .8  -28.0 -1.9 ,101 io8.4 ,424 
13.33 10.11 4.18 3.16 0 . 5 1  1.90 11.32 
,393 1 3 . 0  -20.4 -1.9 1.382 104.3 .445 
.e . 1 4 5  .9i3 1 . 4 3 0 ~  91.4 .m 
. 5 8 5 A  1.1330 10.1 1.348 .3 
.63r z.oorr 110.0 1.123 .I 










4 -5950  4-6082.6 
4-eO6L.O 4-6150 
~ 1 5 3  224.2 4.3 
.E62 253.5 -21.8 
. 341  18.9 -23.9 
13.11 9.85 4.08 
- 1 5 2  231.9 13.1 
-256 251.8 -27.8 
.E95 64.1 -L7.3 
i 3 . i r  9.09 4 .01  
2.8 1.092 91.1 ,212 
-1.8 ,119 108.2 .407 
-8 .0  1.358 102.2 .384 
3.30 6.70 5 . 7 8  15.92 
~ 311.0 121.2 
, Z i 2 . O  312.4 
314.5 461.9 
46.6 12.0 
. w o  i . 4 4 6 ~  93.4 . r 4 5  -1.2 -19.2 320.4 ,111 
22.0 . s i r  s . 2 ~  91.5 50.0 -80.6 rr.oL t . 190  
.655A 1.5550 16.1 1.364 -.3 -1.9 59.5 . S A 1  
.664 1.49OA 1.l2.2 1.038 4.0 10.1 182.0 a364 
.951 1.452A 94.2 .I49 -2.6 -23.8 334.3 .165 
.68OA 1.5630 79.5 1.310 -.I -2.3 5 8 . 5  ,291 
.616 1.352A 109.5 1.007 3.1 1 . 4  188.7 . S O 8  
25.5 4.532 re .6  21.8 1 i . i  84.0~ r.432 
.est 1.459~ 95.0 .rs3 -6.0 -31 .5  343.1 .io2 
. r i z  i . 5 ~ 0  94.3 i.316 -1.7 -10.9 29.7 . em 
48.3 1.240 2.443 11.8 m 1 . 3  7 . 9  i r 1 . m  i . r w  
.sei 1.459~ 95.0 .rss - 8 . 8  - 3 1 . 3  343.1 . i ~ e  
.e59 i . 4 sro  io2.i i .ssr 1.4 4 . 6  38.5 .3ir 
30.7 .598 3.180 5 7 . 1  514.3 3 1 . 2  iee.so i.ese 
,111 1,192A 111.1 1.062 -1.4 -12.6 199.9 . S I ?  
.6990 e.lO8A 111.5 1.133 -3.1 -11.1 PO2.1 . * I?  
4.1 1.096 96.1 -208 1.202 323.4 523.5 
-5 .9  1.335 100.2 .333 1.014 3 1 1 . 8  461.3 
8.1 1.099 93.0 .200 1.210 330.1 520.1 
-2.0 1.381 93.1 ,380 1.154 348.6 412.4 
-1.1 .m i08.i ,394 1.122 213.9 3rz.o 
3.48 6.89 s.62 14 .11  z/i/i 44 .1  13.8 
-.e . r m  ios .8  .xw i . 1 2 3  z i ~ . ~  316.1
4.08 1.41 4.91 i 5 . w  z/i/i 47.9 4.0 
.i9~ 244.4 33.1 
.e20 r 9 . e  -11.8 
.e29 255.9 -24.0 
13.63 9 . 5 5  4 . 5 8  
-192 244.4 33.1 8.1 1.099 95.0 1.206 1.210 330.1 520.1 
,317 83.2 -13.9 -3.1 1.440 82.3 . I O 2  1.404 23.3 8 4 . 1  
13.34 9.26 4.18 4.08 7.41 4.68 18.00 2/2/l 41.9 8.1 
.ti7 e n . 8  -32.8 -2.9 ,690 101.1 1317 1.058 199.0 405.8 
.113 168.2 -11.1 
- 2 2 1  296.2 -28.5 
,397 46.0 -1.1 
13.89 9.09 4.32 
.118 206.4 -54.7 
. e a  eso.0 -21.1 
.e21 12.0 -52.1 
13.10 9.09 3.7t 





- 1 . 8  . r 3 9  
-1.9 1.284 
4.09 7.49 
92.5 .202 1.221 345.0 514.4 
95.9 -401 1.013 188.9 423.3 
12.1 .35e m i  17.2 ie9.9 
4.11  14.16 i / z / i  41.1  2 4 . 1  
91.2 .e02 1.231 312.9 512.2 
101.7 .3r6 1 . 1 4 2  zi6.i 342.5 
95.0 .PO6 ,888 330.1 500.3 
1.36 12.18 l/l/l 38.8 39.8 
-105 208.2 -44.1 
$246  230.1 -21.t 
. e s t  1 1 . 5  1o.v 
l S . 0 5  9.02 3.39 
,103 206.2 -44.1 
. e43  250.1 -26.9 
.eo9 r 2 . o  - 5 5 . 5  
1L.93 8.90 3.19 
.lo3 206.2 -44.1 
,445 46.9 -2.4 
,035 301.4 -25.3 
i e . r i  8.60 3 .59  
-L.7 1.105 89.8 ,202 1.214 1.1 150.8 
4.03 1 . 4 3  5.31 11.90 1/1/1 31 .4  49.6 
-1 .4  .r39 101.1 .313 1.143 ei8.e 348.4 
-1 .1  i.280 94.0 .i9z . e n  334.6 106.8 
. l o1  202.1 -35.3 
. 2 4 5  t5O.L -26.6 
.205 1 1 . 1  58 .0  
lt.90 0.86 3.17 
-2.1 1.104 88.2 ,204 1.23I 10.7 149.7 
-1.4 .139 101.4 . 3 1 2  1.143 216.2 350.5 
1.9  1.110 93.8 .183 ,811 338.5 518.2 
4 .04  1 . 4 3  5 .29  12.18 l/l/2 33.8  11 .9  
L.8 1.8 335.7 
21.3 -56.4 91.50 
- . I  - 4 . 0  45.5 
-1i.t -55.5 180.1 
. i o1  eoz.1 - 8 5 . a  
.e41  250.4 - 2 6 . 1  
.LO2 71.2 -58.8 
lt.(l8 8.63  3 . 5 ? %  
.lo1 202.1 -35.3 
. e 4 1  3lL.8 - 2 3 . 5  
,411 50.1 - . E  
it.06 o . o r  3.57 
. t o o  i e r . 8  - e r , f  
.L39 251.1 -28.5 
.199 10.0 -61.4 
lL.69 8 . 0 3  8 . 4 3  
,109 1 0 1 . 8  - L T . I  
.L31 251.8 - 2 6 . 2  
l L . 8 4  1 . 1 8  3 . 8 3  
. i o 9  61.7 63 .c  
t.0 1.0 3 3 1 . r  ,190 
-.7 -4.9 43.1 .coo 
4.4 (1.7 ClP.9 . l e 6  
18.8 5L.5 98.80 1.116 
-2.1 1.104 
-P.O .e34  -.s 1.180 
4.04 1.15 
-1.6 1,lOI 
- 1 . 9  1 . L 1 6  
4.06 1 . 4 9  








1 0 1 . 1  
.e04 l.i?35 10.7 
, 431  ,001 180.5 
,391  . 1 3 2  111.L 
,201 1.233 20.6 
.36S 1.141 L15.1 
a111 - 8 6 9  343.2 
l1.e.L l/l/t 33.2 






3 5 8 . l  
5 2 5 . 6  
69.0 
t . 8  1.0 335.7 
w 1 . e  - 1 . 1  01.90 
.I 1.3 60 .4  
- 3 . 1  -11.1 115.4 
t,S - . l  338 .1  
- , E  - 5 . 6  39.3 
4.5 L6.8  212.1 
18.6 81.0 103.60 
e . 3  -.I 33e.i 
- . 9  - 8 . 3  38.2 
-11.4 - 8 1 . 0  1 5 1 . 5  
is.1 -8a.e ios.00 
. 1 9 1  
* 199 
. I t ?  
1.810 
. I 2 5  195.1 - 2 1 . t  
.256 252.0 -26.2 
.ZOO 66 .8  -63.9 
13.m 8.93 3.79 
,9850 1.487A 97.3 ,760 t.0 -1.1 336.4 .lOL 
82.0  1.504 1.940 14.4 14.8 49 .8  108.80 1.414 
. r i g  1.5560 91.0 1.119 - . e  -8 .1  3 5 . 1  .LOO 
.vir 1.018~ 9i.s .go3 1.6 32.1 L L O . ~  . i t 4  
- 1 . 6  1.091 84.8 ,213 1 . ~ 2 6  31.1 i m . 6  
-1.1 .138 106.8 ,368 1.138 215.0 363.7 
-8.1 1.216 91.9 .113 .E68 347.2 533 .5  
4.09 1.48 5.14 11.59 1/1/2 33.5 80.0  
-1 .5  1.091 82.5 .e23 1.214 43.8 152.4 
-8.5 1.216 91.3 .112 ,868 351.2 540.9 
- . e  .134 io6.4 .SI? 1.13~ 214.0 369.0 
4.13 7 . ~ 2  1.01 11.63 i/i/z 34.1 91.0 
-1.4 1.083 80.1 .231 1 .195  50.2 155.1 
-9.1 1.~71 30.7 .112 .as0 3 ~ 5 . 1  541.0 
-.4 . I 3 0  106.0 .366 1.121 el$?.? 314.7 
4.LO 7.59 4.99 11.14 l/l/t 36.8 100.1 
. i s 0  194.2 -11.7 
,234 253.3 -25.0 
.208 61.0 -68.3 
13.24 9.12 4.05 
. I82 195.0 -15 .4  
.e30 255.3 -24.4 
. Z I T  65.1 -60.1 
1i.m 9.44 4 . 4 1  
4-5160 4-5920 
4 -89¶0  4-8100.1 
4-6lOO.r 4-6260 
137 
STOPOVER TlWE : 30 D A Y 3  
LAUNCU ARRIVE 3PEECl R A l  OECLI 
DEPART 3WNGBY 3PEEO3 R A 3  OECL3 
EWNGBV RETURN SPEED5 R A 5  OECLS 
4-5680 4-5930 ,141 230.5 10.3 
4-5960 4-6069.0 .E95 2 4 8 . 6  -28.5 
4-6069.0 4-6160 -292 65.4 -25.6 
13.69 10.58 3.95 
4-5690 4-5930 . 1 5 3  238.9 24.7 
4-5960 4-6075.9 ,288 247.7 -26.1 
PROP AERO- OVL ___ - - __ . - - 
4-5960 4-6098.3 -267 251.6 -24.3 
4-6096.8 4-6170 -220 79.6 -18.0 
13.37 9.99 4.08 
1984 INBOUND 3WING8Y 
3.5 1.093 95.8  
-3.5 .TO2 103.9 .381 1.068 204.6 406.3 ,651 1.4800 102.4 1.360 1.9 1.6 39.6 - 3 2 1  
-3.1 1.442 81.8 ,508 1.411 25.0 84.8 -6960 2.134A 115.8 1.135 -3.6 -17.5 202.0 ,483 
3.38  6.76 5.21 18.15 2/2/1 50.9 8.2 31.1 .!I63 3.728 43.1 323.9 43.3 118.20 1.536 
-5.9 1.101 90.9 .191 1.215 314.4 519.6 .983 1.447A 94.6 ,162 6.e 16.6 325.4 . l e5  
-2.3 .660 97.6 .409 1.001 191.3 426.1 .596 1.4190 107.8 1.337 .8 2.6 19.3 
-1.8 1.242 70.4 , 351  ,809 92.1 148.2 .5250 1.093A 104.8 ,862 -4.0 -11.9 189.6 
3.92 7.32 4.99 13.65 1/2/1 49.4 39.1 16.1 .352 1.143 153.5 339.5 -25.6 85.5L t . 1 8 5  
4-5690 4-5930 . 153  238.9 24.7 
4-5960 4-6129.0 .e39 211.9 -34.1 
4-6120.0 4-6170 e321 62.6 - 1 3 . 1  
12.67 9.29 4.08 
4 - 5 7 2 0  4-5930 , 140  187.2 -65.7 
4-5960 4-6t49.4 a230 295.9 -28.4 
4-6149.4 4-6200 a413 44.9 -4.6 
12.85 8.92 3.93 






4-5140 4-5930  
4-5960 4-6083 .1  
4-6083. 7 4-6220 
a 1 0 8  196.2 -50.9 -3.6 
.e62 241.1 -21.8 -1.3 
~ 2 1 9  72.6 -57.5 -8.3 
3.57 9.93 3.62 3.63 
-108 196.2 -50.9 -3.8 
-253 301.0 -27.1 -2.2 
-432 46.3 -2.4 -.9 
2.31 8.68 3.62 3.63 
-101 195.1 -39.2 -2.8 
.Pel 247.9 -25.7 -1.3 
-215 72.3 60.0 8.4 




































































5 5 . 5  


















































4.3 6.1 330.6 
- .a  - 5 . 3  45.1 
5.0 20.6 213.0 
t O . 5  5 2 . 1  94.10 
, 4.3  8.1 a3o.e .e r.3 63.5 
I 3.2 4.3 333.r 
, ro.6 - 5 1 . 9  OI.OO 
1 -3.8 -15.4 162.4 
1343.3 -14.6 88.lL 
I - .9  -1.6 43.6 
1-11.6 -56.0 159.4 
* 172 
,219 














.IO1 195.1 -59.2 -2.6 1.099 88.0  ,193 1.211 12.7 151.6 .9830 1.452A 95.1 
,279 248.1 -25.6 -1.2 .763 110.5 .391 1.181 223.1 354.4 .720A 1.6420 88.4 
.ell 71.8 -60.6 -6.3 1.277 93.2 .183 .e73 338.9 511.3 .713 1.032A 94.8 
3-37 9.80 3.57 3 . 5 1  6.97 6.23 11.77 1/1/1 41.5 19.1 59.1 1.344 2.021 
-2.6 1.099 88.0  .193 1.217 12.7 157.6 .9830 1.452A 95.1 
-2.1 .644 94.4 .425 .987 186.0 433.4 .S67 1.4060 110.0 
- . 3  1.191 67.7 .380 .741 108.4 170.8 ,4600 1.022A 95 .5  










- .9  
4.9 
18.3 
4.3 333.2  
-6.0 41.7 
24.6 214.0 
51 .0  99.20 








. lo1 191.1 -39.2 
.238 306.1 -25.6 
,452 49.5 -.6 
12.31 8.74 3 . 5 1  
.216 248.8 -25.3 
~ 2 0 9  70.5 -63.4 
13.33 9.77 3.63 
-108 192.7 -29.7 
.e45 311.6 -23.8 
.475 54.2 .9 
12.53 8.98 3.63 
. io8 192.7 -29.7 
3.2 



























-2.1 1.096 86.3 .196 1.214 23.0 157.7 
-1.1 ,161 110.2 .388 1.177 222.6 359.6 
3.56 6.96 6.14 11.67 1/1/2 40.8 70.0 
-2.1 1.096 86.3 ,196 1.214 23.0 157.1 
-2.0 .636 92.5 .436 .918 183.2 437.4 
.4 1.182 66.4 ,400 .I26 112.8 111.9 
-0.4 i.276 92.5 .i77 ,869 343.3 525.6 
3.50 6.96 5.35 12.90 40.8 88.7 
.9780 1.452A 95.2 
.12OA 1.6340 89.9 
e116 1.023A 93.0 










. I  
3 5 1 . 5  
-3.r 
1 . 5  334.2 
-6.7 31.6  
29.6 213.4 
49.6 104.30 
1.6 5  334 .2  7t.3 
-8 .5  171.3 
-2.6 02.60 
.9160 1.452A 95.2 ~761 
. 550  1.4020 111.2 1.323 
,4350 l.Ol6A 91.4 -769 
ie.2 ,266 e.330 176.6 
.i24 ioi.4 -22.8 -1.8 i.ogi 84.5 .202 1.201 34.0 i18.7 . g ~ z o  1.451~ 95.2 
.e73 249.7 -25.0 -.9 .759 109.9 .386 1.172 221.8 364.7 .719 1.6240 91.3 
.211 68.8 -65.9 -8.7 1.216 91.8 ,173 ,868 347.5 533.5 . 711  1.018A 9i.4 
13.39 9.83 3 . 1 1  3 . 5 1  6.91 6.05 11.65 1/1/2 41.2 81.3 63.1 1 . 5 5 5  1.912 
-1.8 1.091 84.5 -202 1.201 34.0 158.7 
-1.9 .626 90.0 -452 ,964 180.0 442.0 
1.0 1.171 64.8 .426 -714 116.5 183.4 














- 1 . 5  34.3 
3 4 . 1  211.9 
48.4 109.50 
-.a 354.2 







. le4 191.4 -22.8 
. e 5 1  317.1 -21.6 
. S O 5  60.1 2.0 
12.99 9.42 3 . 7 1  
.BIZ0 1.451A 95 .2  
,4100 1.018 81.1 
11.6  e236 6 .519  
-9410 1.4481 95.1 
,116 1.6110 92.8 
64.0 1.276 1.886 
. ~ P B  i.4000 i i 2 . e  










. E l ?  
.126 
1.133 
-1.7 1.085 82.4 .el2 1.195 45.8 160.5 
- . 7  ,755 109.5 ,384 1.164 220.6 370.0 
-9.1 1.216 91.2 .1?2 .e68 351.8 540.9 
3.bO 7.00 5.95 11.70 1/1/2 42.7 91.4 
i .e 
- 1 . 3  
5.9 
14.1 
- 3 . 0  3 3 3 . t  
-6.6 31.4 
39.1 L l O . 2  
47.3 114<20 
4-1770 4-I930 .148 191.1 -18.4 
4-5960 4-6096.8 .e69 251 .0  -24.6 
4-6096.8 4-6250 ,211 66.9 -68.3 
13.11 9.97 4.02 
4-1960 4-6172.3 e278 324.7 -18.6 
4-017L.8 4-6250 -947 67.8 2.9 
13.60 10.21 4.02 
4-5780 4-5930 a179 103.3 - 1 5 . 9  
4 - 8 7 7 0  4-9030 .id6 191.7 -18.4 
4-5960 4-ei0i.r ~ ~ 2 . 9  -23.7 
4-eio1.r 4-eero . e m  64.5 -70.5 
13.89 10.23 4.40 
___ _I _ _ _  _ _  
4-5690 4-5940 ,136 236 .1  19.0 
4-5970 4-6130.6 ,266 269.7 -35.3 
4-6130.6 4-6110 a345 61.6 -13.3 
12.83 9.84 3.89 
4-5700 4-5940 , 1 7 1  248.6 38.9 
4-5970 4-6139.1 .253 2 7 8 . 1  -32.0 
4-6130.7 4-6180 .375 50.9 -10.2 
13.50 9.95 4.38 
4-5730 4-5940 .122 182.6 -59 .1  
4-5910  4-6153.1 .e43 295.1 -28.4 
4-6193.1 4-6210 .429 46.2 -2.4 
12.50 9.06 3 . 1 6  
18.14 10.41 4.85 
-1.7 1.085 62.4 ,212 i . i s 5  45.0 160.5 ,9410 1.448~ 9s.i .752 1.8 -3.0 333.2 
3.60 7.00 0.19 15.68 i iw i  42.1 107.7 11.0 .eo1 e.7e3 174.7 r.9 5.3 01.60 
-j.8 ,614 86.5 .476 ,951 116 .1  447.9 ,496 1.403 115.0 1.311 . I  1 . 5  64.1 





-1.6 i.07r 00.2 ,220 i.iir 58.i is2.o -.e .I50 108.9 ,363 1.153 Zl9.1 315.7 
- 9 . 1  1.277 90.6 .I72 ,869 356.e 547.7 
3.66 7.06 5.83 11.62 l / l / Z  4 5 . 1  99.4 
UARS ARRIVAL DATE % 2445940 (27 1 - .. 
.9090 1.445A 94.9 
.712 1.5940 94.3 
.119 1.018 68.1 
fW 19641 - 









1 4 . 3  




. 1 4 1  
. 3 4 1  
.494 
1 .352  . 1 bo 
,375 
, 4 0 8  
2.669 
,164 




*. 553 :: * 
4.1 1.093 94 5 ,191 1 192 331.2 533.0 ,964 1.4191 92.6 
-4 .4  .I16 l06:1 $398 1:083 209.6 407.8 .651 1.5140 103.1 1.365 
-3.2 1.445 80.5 ,519 1.435 27.9 85.0 .6900 2.1801 116.3 1.139 





-29 .1  335.1 
10.9 4 1 . 1  
50.4 112.40 













- 7 . 0  - 4 r . 8  345.1 
1.6 5.6 49.7 
-4.3 -19.0 199.1 













- 1 t . 4  176.0 
-9.7 89.6L 
3 . r  63.0 













r.9 3.4 s3o.n 
-3.2 10 -8.1 t O  111.4 9 
851.4 -4.4 111.40 
r.3 . I 331.0 7e 1 a151 .4m
-8.8 109.5 .L IT  








1 1 1 . l  
,155 
1,814 




,141 i w . a  
1 *s 
*D 
4 . 8  
. I  
1.B .* 
4 . 1  
1.1 
- r . ~  830.0 
t . 1  8t.J 
-4.4 110.4 
4.1 111.40 
-8 .0  D1T.D 
1.11 1111.1 
-8.8 118.1 
1.8 D 1 . W  
138 
8TOPOVER T I M E  t 30 D A Y 3  1984 1NBOUNC SWINGBY M1331ON OURATION : 480  D A Y $  
MARS ARRIVAL O A I E  E 2145910  
6 SEP 1 9 6 4  - - --- 
LAUNCH ARRlVE-3PEE01 
OEPART SWNGBY SPEED3 
SUNGBY RETURN EPEE05 
PROP - -_. _ _  
-- - - ._ 
4-5690 4-5950 .127 
4-1SBO 4-6132.6 .305 
4-6132.8 4-6170 .371 
13.44 
4-1900 4-6140.1 .284 
4-6140.7 4-6180 .390 
13.29 
4-5roo 4-ssso ,141 
RAl OECLl 
R A 3  OECL3 
R A S  OECL5 
AERO ._OVL 
I 1 V 1 -  PSI  1 ECCEN SMA THE11 THE12 PERIH APHEL PS1 2 V 2 I 2 OECL2 R A L  SPEEEP 
I 3 V 3 PSI  3 ECCEN SUA THET3 THE14 PERIH APHEL PSI  4 V 4 I 4 OECLI R A 4  5PEE04 
I 5 V S PSI 5 ECCEN SHA THE15 THET6 PERlH APHEL PSI  6 V 6 I 6 OECLI R A 6  SPEED6 
EVA O V O  EVR TYPE SUN A SUN R-LAPPA ----A E XNC RAP OECLP ETA CERIC 
3.1 1.092 94.4 .187 1.186 331.2 539.1 ,965 1.408A 90.2 .760 -2.5 -28.5 330.2 ,129 
- 5 . 5  ,731 109.7 .416 1.103 214.4 409.8 .644 1.5620 104.1 1.371 4.0 14.4 42.9 .37l 
- 3 . 3  1,410 79.0 .535 1.463 31.9 85.6 ,6810 2.245A 117.1 1 . 1 4 5  -4.1 -17.7 201.4 , 5 1 1  
2.74 6.15 6.90 18.82 2/2/1 67.0 8.4 32.3 .436 3.594 57.9 320.4 57.8 105.80 1.130 
241.2 29.8 5.6 1.093 93.2 . l e 3  1.191 538.9 536.6 .973 1.406A 90.8 .163 - 4 . 6  -37.4 318.4 -141 
276.2 -32.1 -3.6 .709 107.5 .416 1.067 208.7 417.0 .623 1.5100 lOJ.9 1.359 2.2 7.1 50.9 .390 
50 .8  -10.0 - 3 . 0  1.357 14.2 ,413 1.062 57.0 101.1 ,6230 1.501A 114.2 1.024 -4.4 -18.6 199.3 -416 
10.30 3.94 2.99 6.39 6.36 16.61 2/2/1 65.9 13.4 17.5 ,394 6.575 90.4 49.4 - 7 3 . r  91.00 2.198 
- -  M A G  ARRIVAL OiTE i 2445950 I 6 SEP 1984) - -  
234.6 14.8 
269.1 -36.4 
10.70 3 . 8 0  
60.4 -12.9 
4-5730 4-5950 ,160 
4-5980 4-6153.5 .263 










-7.6 1.094 89.2 .178 1.198 5.2 172.2 .984D 1.411A 91.7 ,766 8.1 24.2 817.5 .173 
-2.5 .615 103.1 ,423 1.016 199.2 428.2 . 5 8 5  1.4460 108.0 1.339 1.4 4.1 64 .7  .435  
- . 9  1.212 68.8 .365 .764 102.7 161.3 .I850 1.043A 100.0 ,617 - 3 . 8  -15 .3  182.3 ,234 
3.66 7.06 5 - 0 1  13.08 1/2/1 66.2 55.6 19 .3  .318 5.952 160.3 346.3 -18.3 67.SL 1.577 
4-5740 4-5950 .116 
4-5980 4-6156.8 ,260 
4-6156.8 4-6220 .447 
12. 10 
4-5790 4-5950 ,112 
4-1900 4-6160.3 ,267 
4-6160.3 4-6230 ,462 
12.2r 
-4.4 1.092 87.8 .1?9 1.196 14.9 1T1.8 .9820 1.411A 91.8 .765 4.7 12.4 323.9 -147 
-2.4 .667 101.8 .427 1.004 196.8 431.1 .575 1.4530 109.6 1.334 1 .3  3 . 7  66.4 -447 
- . 3  1.196 68.0 .376 .743 107.8 170.7 .4640 1.022A 95.5 -792 -3.5 -12.3 175.9 $216 
3.09 6.50 5.72 12.82 1/2 /1  60.8 71.7 19.5 ,300 5.892 187.2 349.2 -11.5 89.4L 1.469 
184.1 -37.0 -3.1 1.089 86.2 .183 1.192 25.2 112.0 .9740 1.4llA 91.8 .763 3 .3  5.6 326.3 -140 
53.4 -9 .4 1.187 67.2 ,388 .732 110.8 177.8 .4480 1.016A 91.4 .777 -3.2 -9.1 171.4 .LIS 
9.32 3.66 2.95 6.36 5.66 12.79 1/2/1 5 9 . 3  86.4 19.1 ,282 8.027 172.4 352.3 -6.2 91.00 1.418 




. I 2 3  186.2 
.256 304 .3  













4 . 3 0  
-16.3 


























5 . 8 3  
,190 1.185 36.1 
.439 ,980 191.3 
.403 .726 113.0 
12.93 1/2/1 59.7 
.200 1.175 47.5 
e449 .967 188.2 
,419 ,721 115.0 
13.20 142/1 61.4 
,211 1.159 59.2 
.462 -952 184.5 
,441 .Til 117.2 
























. ~ O O D  









I .  3920 
1.033 
.e17 
91.7 ,760 2 .5  
111.4 1.324 1.2 
87.7 .768 -3 .0  
6.293 176.3 555.9 
91.4 .75s 2.0  
112.5 1.318 1.1 
84.4 .762 -2.6 
6.656 176.6 a 2  
91.1 . 748  1.6 
114.0 1.311 1.1 
81.1 .737 -e.3 
7.095 173.7 5.4 
1.3 3e6.8 , 1 5 8  
-8.5 189.4 .224 
- l . ?  92.00 1.390 
-2.5 3e5.9 ,139 
2.7 61.7 .499 
-4.8 170.0 .e41 
2.4 94.30 1.366 
- 5 . 9  323.9 .142 
2.4 61 .5  .526 
-3.9 172.9 ,265 
8.1 96.00 1.324 



















4-5190 4-5950  
4-5980 4-6170.0 
4-6179.0 4-6270 
-1.8 1.061 78.3 .236 1.139 71.0 177.9 .87OD 1.408A 90.7 .737 1.2 -9.1 321.1 .148 
-1.6 .610 90.0 ,484 .936 180.0 451.2 .483 L.3890 116.1 1.303 d . 1  2.2 94 .8  ,565 
2.5 1.164 61.8 ,473 ,709 120.5 194.3 ,3730 1,044 77.8 ,747 -1.6 -3.7 177.7 .e98 
3.13 6 . 5 3  (1.19 14.19 1/2/1 87.8 120.8 1 5 . 1  .189 1.386 170.8 12.1 9 . 2  98.50 1.242 
_.___- .
I--MARS ARRIVAL DATE : 2445960 (16 SEP 1984) 
4.4 1.092 93.2 ,180 1,187 338.6 542.5 ,975 1.401 89.5 .766 - 3 . 5  -34.9 331.8 ,126 
-4.2 .727 110.8 ,431 1.091 213.8 418.2 .616 1.5650 106.6 1.366 3 . 0  9 . 5  52.4 ,414 
- 5 . 1  1 . 3 5 5  72.9 .423 1.056 60.9 109.0 .6090 1.5034 114.9 1.021 -4.6 -18.6 198.1 .427 
2.72 6.13 7.38 16.86 2/2/1 74.7 13.9 19.2 . 3 5 1  5.992 9 5 . 5  36.1 -70.1 68 .5L  1.751 
-6.1 1.090 8 7 . 8  ,176 1,191 15.0 178.0 .9820 1.400A 90.4 ,768 6.4 19.3 316.8 , 1 5 1  
-2.6 .679 105.3 ,438 1.017 201.8 431.3 , 5 7 2  1.4620 110.0 1.339 1.6 4 . 1  89.7 , 4 5 9  
- . 3  1.192 67.4 - 3 8 1  ,738  109.4 171.0 .4540 1.022A 95.6 ,786 -3.1 -11.7 175.7 .e22 
3.17 8.58 6.39 l2.90 1/2/1 71.9 72.2 20.4 ,286 5.837 161.4 3 5 l . L  - 1 L . 8  89.7L 1.321 
-5.8 1.087 06.2 .179 1.187 25.2  178.2 .9740 1.4001 90.4 ,766 4 . 0  9.1 320.6 ,134  
-2.4 .670 104.0 -441 1.004 199.3 434.0 .561 1.4460 110.7 1.334 1.1 4 . 0  73.5 .470 
- 4  1.184 66.7 .395 ,726 112.0 177.9 ,4400 l.Ol6A 91.4 .772 -3 .2  -6.7 171.3 ,210 

























































-2.9 1.085 84.6 ,188 1.181 36.0 178.9 ,9610 1.400A 90.5 ,763 2.9 E.7 321.9 . IS0  
-2.2 .659 102.4 .445 .990 196.5 436.9 , 550  i.4310 111 .5  1.328 1.4 3.6 77.6 - 4 8 3  
1.0 1.179 66.0 ,407 ,723 113.7 183.4 .4290 1.018 87.7 ,768 -2.9 -6.3 169.5 ,226 
2.77 6.18 6.12 12.97 1/2/1 70.1 98.8 18.9 ,257 8.090 14.6 357.3 -3.4 92.50 .311 
4-J770 4-5980 .142 181.1 -25.8 -2.4 1,077 82.8 ,196 1.111 47.1 180.0 ,9410 1.400 90.0 
4-5990 4-6166.4 .2V2 3 0 4 . 0  -25.0 -2.0 ,648 100.6 ,451 ,976 193.1 440.2 -536 1.4160 112.4 
12.78 9.99  3.95 2.77 6.19 6.03 13.20 1/2/1 11.7 108.2 17.8 ,242 8.474 
4-6166.4 4-8250 ,499 64.4 3.2 1.5 1.177 65.2  .dig .7zl 1 1 5 . 0  187.9 ,1190 1.024 84.4 
,758 2.2 -2.1 321.4 
,322 1.3 3.3 82.2 
.762 -2.6 -4.8 110.0 





. S I 9  
e261 




1 .313  
.see 
.I37 
. 4 8 ?  
1.154 




- 5 0 9  
l.LI5 




. w e  
, 2 3 4  
.r47 
4-5780 4-5960 .LO7 191.3 -19.5 -2 .1  1.070 80.8  ,210 1.117 5 8 . 5  181.5 ,9130 1.400 89.6 
4-1990 4-6172.9 ,270 311.0 -23.0 -1.9 ,638 98.3 ,160 ,961 190.1 445.9 .519 1.4030 113.5 
4-617f.l 4-8200 ,119 r0 .3  4.0 2.0 1.174 64.2 ,431 .I20 118.3 191.7 ,4060 1.033 81 .3  
13.00 10.25 4.25 2.84 6.25 8 . 0 0  13.53 1/2/1 74.5 11S.6 16.6 ,223 8.942 
.7ll 1.7 - 6 . 1  319.8 
,315 1 .3  3 . 0  67.4 
.761 -2.3 -4.1 172.7 
74.9 5 . 5  4.5 95.40 
4-5790 4-5960 , 199  195.3 -17.5 
4-5990 4-6178.1 ,273 516.4 -20.4 
4-61ro.1 4-11170 ,545 78.3 4.6 
i8.7i i o . r i  4.81 
.__ 
4-5750 4-5970 . 131  172.6 -50.3 
4-8000 4-6162.3 .311 292.7 -27.8 
4-6iez.a 4-6230 .de7 14.1) .e 
lS.80 10.90 3.84 
4-1180 4-5970 ,126 'r62.0 -36.0 
4-8000 4-8185.0 .SO3 296.6 -26.7 
4-616S.6 4-6240 ,497 59.8 2.1 
13.37 10.85 3.80  
-1.9 1.061 78.7 .e30 1.139 69.9 183.0 .8760 
-1.7 ,622 9 5 . 4  .473 ,945 186.1 446.3 ,496 
2.4 1.171 62.9 .I58 .Vi7 118.2 194.7 .3900 
2.97 6.38 6.07 13.97 l/2/1 77.9 121.3 15.4 
-5.1 1.087 86.4 ,177 1.18s 24.) 183.7 .97SD 
-2.5 ,683 107.8 .455 1.019 204.1 434.6 .556 
. 4  1.176 65.6 ,410 .121 111.3 176.1 .4250 
P.90 8.31 7.08 12.99 l/E/l 80.3 86.9 20.6 
-3 ,5  1.082 84.8 ,163 1.179 35.1 184.2 ,9630 
-2.3 ,872 108.2 .45V 1.004 201.4 437.3 . 5 4 5  
1.0 1.174 65.3 .416 -711 115.5 183.4 .4170 
2 .12  8.13 6.66 13.09 llWl 00.5 98.7 19.7 
-2.8 1.07? 83.0 .193 1.170 46.0 185.1 ,9440 
- ) . I  .e60 104.5 .460 .OB6 198.4 440.2 ,534 
1.5 1.173 64.7 .428 .717 l l 8 . S  187.8 -4100 
t . T O  (1.11 6.87 13.29 1/2/1 02.1 108.1 18.4 




. e03  








7 .484  171.9 
.742 1.3 -9.8 317.1 
,307 1 . L  E.? 9 1 . 5  






4 . 0  177.0 
1 . 9  97.LO 
11.9 314.8 
4 . 6  1 5 . t  
- 8 . 0  171.3 
-8.6 91.80 
















4 . 8  3 1 6 . 1  
4.2 19.2 
-5.8 189.7 
- 4 . 1  93.00 
4-1770 4-5970 .140 167.0 -26.8 
4-6000 4-6189.3 .e96 301.0 -25 .5  












8 i . r  .758 
c .4  
1.6 
-t,6 






3 . 0  83 .5  
-4.5 170.3 





15.30 10.80 3.94 
4-9780 4-5970 ,163 191.1 -2I.6 
4-8000 4-8118.8 .e90 308.3 -24.0 
4-8171.8 4-6C80 .924 71.2 4.0 
4-0190 4-5070 .I92 195.1 -19.0 
4-SSl7.9 4-02lO ,143 78.1 4.1 
13 .01  10.90 1.10 
11.47 io .ro 4.r0 
4-eooo 4-eir7.e .LOO ai2.6 - t z . o  
-L.3 1.070 61.1 .LO6 l . l 5 ?  S7.1 186.3 .Si80 1.396 
2.0 1.1TP 63.9 ,440 .7l? 117.0 191.6 .40eD 1.033 
e.78 6.17 6.50 13.50 l / W l  84.0 118.1 l 7 . i  .219 
-1 .7 ,633 100.0 .4T4 ,955 191.1 447.1 .SO8 1.4070 114.e 1.311 
2.4 l.17L 63.0  ,454 -110 118.0 104.7 ,3010 1.044 78.4 -768  
-1.9 .a47 iae.5 ,415 .*7r ie5.r 443.4 ,520 i .4240 
-r.i 1.oei 7e.1 .LLI 1.140 66.r 1w.s . ~ O S O  1.397 61.0 .147 






STOPOVER T I M E  % SO O A Y S  UI3SION OURAlION : 520 D A Y S  
WARS A R R I V A L  C A l E  : 244S880 
28 JUN 1984 
1984 INBOUNO SWINGBY 
- - _ _  
LAUNCH A R R I V E  3PEEOl R A 1  OECLl 
D E P A R T  SWNGBI SPEE03 R A 3  DECL3 
5WNGBY R E T U R N  SPEED5 R A 5  OECLS 
I 1 V 1 PSI 1 ECCEN SMA THE11 THE12 PERIH APHEL- 
1 3 V 3 PS1 3 ECCEN 3MA THET3 THE14 PERIH APHEL 
1 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERIH APHEL 
OVA E V A  OVO EVR TYPE SUN A SUN R FAPPA - A  
M A R S  A R R i V A L  DATE 5 2441880 (28  JUN 1984) 
.9 1.068 104.3 ,282 1.163 284.3 531.1 - 8 3 5  1.4911 
-2.0 .633 91.9 . 4 3 1  1.019 187.8 289.4 . 5 8 O A  1.4580 
- 6 . 8  1.392 106.6 ,480 1.215 306.9 456.9 ,632 .1.799A 
3.88 7.08 4.17 18.34 2/1/1 49.2 12.8 23.8 . S O 0  
1.0 1.015 103.4 .275 1.111 289.0 526.6 .e53 1.300A 
- 2 . 0  .646 96.3 -408 1.031 189.3 298.1 .614A 1.4610 
-7.3 1.362 104.4 ,415 1.104 308.7 461.4 .645 1.562A 














V 2 I 2 OECL2 R A C  SPEECZ 
V 4 I 4 OECL4 R A 4  5PEE04 
V 6 I 6 OECL6 RA6 8PEEC6 
INC _ R A P  OECLP E T A  CERIC 
.698 1.3 -15.8 299.7 . 1 7 5  
1.333 . 3  -9 52.1 ~ 4 1 7  
1.093 6 . 0  18.9 166.2 -491 
114.9 350.8 -62 .2  74.6L 1.154 
,701 1.1 -15.3 306.2 . l e 6  
1.341 .3 1.1 1 4 . 6  -396 
1.052 6 . 0  1 7 . 5  114.1 $426 
102.1 i5.s -11.2 74.~3~ i.eer 
PROP AERO O V L  
4-5610 4-5880  .251 181.9 3.2 
4-5910 4-6048.4 ,221 211.9 -29.5 
4-6048.4 4-6130 . 4 4 1  42.2 -20.6 
13.94 10.26 5.49 
4-5620 4-S880 .238 
4-6052.9 4-6140 .396 
13.67 
4 - 5 6 3 0  4-5880 .221 
4-5910 4-6058.7 .200 
4-6056.7 4-6150 . I 5 6  
13.16 
4-5610 4-5880 .208 
4-1910 4-6100.0 .114 
4-6100.0 4-6170 .220 
13.30 











1.1 1.082 102.6 .271 1.191 293.8 521.5 .e69 1.514A 96.6 -113 .9 -15.0 311.7 -198 
-2 .1  .656 96.6 .393 1.051 190.4 305.3 ,6381 1.4640 71.4 1.346 -3 1.3 5 5 . 7  a 3 5 6  
- 8 . 1  1.331 102.5 ,318 1.024 310.5 467.0 .611 1.391A 110.9 1.011 6.4 9 7 . 6  181.8 - 3 6 7  
4.21 7.61 4.26 15.16 2/1/1 37.6 19.5 32.6 . 4 1 5  3.567 92.6 47.3 -72.3 75.lL 1.219 
1.8 9.098 100.9 .267 1.224 303.8 511.5 ,891 1.55lA 99.5 . 728  . 1  -15.5 520.6 -223 
1.1 .680 96.0 .346 1.081 191.5 317.4 ,711 1.4640 94.4 1.365 -3.1 -19.4 25.6  ,220 
-2.8 1.382 93.4 ,371 1.144 341.5 453.1 .715 1.513A 110.9 1.059 -1.3 -12.3 199.1 ,365 
4.82 8.20 3.67 15.41 212/1 29.4 3.9 50.8 1.245 2.331 20.7 322.0 -1.8 114.10 1-05? 
4 - 5 0 5 0  4-5880 .E08 210.5 -2.S 1.8 1.098 100.9 .267 1.224 303.8 511 .5  .E91 1 . 5 5 l A  99.5 ,128 . l  - 1 5 . 5  320.6 -223 
4-5930 4-6lO2.6 -174 274.8 -23.8 .O .618 95.7 .348 1.083 190.9 380.1 .708 1.4620 95.1 1.365 -2.0 -12.2 25.1 -221 
4-6102.0 4-6170 .221 79.0 -11.5 - 2 . 1  1 . 3 8 1  92.9 ,384 1.162 349.1 411.9 .116 1.608A 111.2 1.065 - 1 . 5  -12.8 200.1 .370 
13 .31  8.49 4.82 4 . 8 2  8.20 3.68 15.63 2/2 /1  29.4 4.1 52.2 1.236 2.211 l r . 6  323.5 5.9 170.50 1.S72 
4-5660 4-5880 .203 218.1 . 5  
4-5910 4-6089.3 .176 268.9 -36.0 
4-6089.3 4-6180 .188 16 .3  -23 .0  
13.59 8 .45  4.74 
--__ -.____._ ._ __ _ _  - 
2.7 1.105 100.1 ,261 1.243 309.0 306.6 ,911 1.174A 100.7 .131 -1.0 - 1 7 . 5  324.8 -236 
-3.3 .685 97.0 .342 1.091 193.9 361.1 ,120 1.4100 90.3 1.366 1.4 10.3 35.1 .la0 
-3.2 1.326 94.8 ,216 ,919 331.6 411 .5  . lo8  1.249A 106.0 .984 - . 3  -10.0 200.9 a259 
5.14 8 . 5 3  3.72 13.51 2/1/1 26.4 10.9 52.3 1.110 2.269 41.0 330.7 4 0 . 2  135.20 2.169 
MARS ARRIVAL DATE = 2445890 ( 8 JUL 1984) - - - - -  - -  -- - ___ 
4-5610 4-5090 ,241 182.2 3.8 1.0 1.065 104.0 ,215 1.155 284.1 531.1 .E38 1.413A 91.1 .lo2 1.3 -15.9 291.1 . I 6 0  
4-5920 4-6049.0 .226 272.4 -29.5 -2.0 .641 98.0 .432 1.019 191.6 289.3 ,519A 1.4190 10.4 1.333 - 1  -3 54.7 ~ 4 4 0  
4-6049.0 4-6130 .448 43.4 -19.5 -6.4 1.398 106.6 .490 1.241 307.7 451.8 .633 1.849A 111.2 1.101 5.0 17.7 166.4 -490 
13.62 10.26 5.39 3.36 6.78 4 . 8 1  18.51 Will 57 .2  11.7 22.7 .299 5 . 0 7 1  110.0 348.0 -59 .3  7 4 . O L  1.218 
4-5620 4-5890 .230 189.2 1.5 
4-5920 4-6014.3 ,213 270.0 - 3 0 . 0  
4-6054.8 4-0140 ,394 49.8 -23.6 
4-5610 4-5890 .217 196.2 - .4  
4-5920 4-6058.5 .204 268.0 -50 .4  
4 -6050 .5  4-6150 ,349 55.4 -28.4 
13 .05  9.29 4.95 
13.25 s.ri 1 . 1 5  
1.1 1.072 103.0 . m o  1.167 289.0 132.1 ,850 1.477~ 92.8 .709 1.1 - 1 5 . 5  304.1 ,160 
-2.0 ,656 98.9 .408 1.039 193.3 298.5 .615A 1.4640 73.3 1.341 - 1  - 4  5 6 . 5  e394 
-6.8 1.361 104.4 .423 1.121 309.6 460.2 .E47 1,596A 114.2 l.OS8 Y . 5  16.0 174.3 ~431 
3.54 6.94 4.56 16.95 2/1 /1  49.9 13.8 24.9 .381 4.645 104.1 0.4 -70 .6  14.3L 1.411 
1.2 1.019 102.1 .260 1.119 293.9 121.1 .a13 1.485A 94.4 ,115 .6  -11.1 311.0 ,178 
-2.0 .661 99.1 .391 1.055 194.8 306.0 .642A 1.4610 1 5 . 6  1.340 .l - 5  5 1 . 5  ,349 
- 7 . 3  1.343 102.4 .S68 1.040 311.7 463.4 .OS9  1.421A 111.4 1.022 5 . 5  1 4 . 8  101.7 ,311 
3.11 1.11 4.35 15.65 2/1/1 4 3 . 8  16.1 29.0 ,493 3 . 9 9 1  93.8 43.0 -14.6 15.6L 1 . 4 1 7  
.206 203.3 -1.7 1.4 1.081 101.2 .255 1.192 299.0 522.2 .a89 1.498A 95.9 -721 .I -15.0 316.4 .le8 
-198 266.6 -30.6 -2.0 ,673 99.3 ,381 1.065 195.8 312.7 -659A 1.4700 1 1 . 5  1.351 .l .I 5 1 . 0  ,320 
.320 59.8 - 3 5 . 8  -8.3 1.320 100.6 . S i 5  ,978 313.5 412.3 .670 1.286A 108.3 .989 6.1 16.2 189.0 ,318 
12.99 9.00 4 . 1 8  3.99 1.39 4.22 14.57 2/1/1 38.8 22.2 30.4 ,589 3.199 07.3 49.4 72.1 75.5L 1.295 
4 - 5 6 4 0  4-5890 
4-5920 4-6061.0 
4-6061.6 4-6160 









4 - 5 6 5 0  4-5690 
4-#920 4-0130.4 
4-6130.4 4-6110 
,196 210.5 -1.9 
,193 268.4 -44.7 
12.98 0 . 1 4  4.83 
.196 210.5 -1.9 
, 178  269.8 -20.4 
. 220  79.2 -17.6 
12.64 6 . 4 0  4 . 6 s  
,220 1 9 . 5  - i r . ~  
1.8 1.092 100.3 .252 1.207 304.2 511 .4  .BO3 1.5101 97.2 ,728 .1 - 1 5 . 4  321.1 .I99 
-2.8 1.379 93.7 ,311 1.136 348.4 4 5 5 . 7  .114 1 . 5 5 I A  110.8 1.056 -1.2 -11.9 190.1 ,359 
4.24 1.63 4 . 1 0  15.40 2/1/1 3 4 . 5  5 . 0  65.6  1.245 1 .845  41.8 321.1 41.6 138.20 1.052 
- 5 . 1  .ssa 08.3 ,348 1.090 190.4 3 1 4 . 6  .lis 1.4680 93.1 1.~06 3.8 ~4.4 21.9 .e20 
1.8 1.032 100.3 ,252 1.207 304.2 511.4 ,903 1.5lOA 97.2  ,720  - 1  - 1 5 . 4  321.1 .199 
.9 ,688 98.0 .347 1.088 195.7 378.0 ,710 1.4650 94.0 1.365 -2 .9 -10.0 21.0 .e20 
-2.8 1.385 93.0 3 8 1  1.156 349.0 452.3 .?15 1.596A 111.1 1.063 - 1 . 5  -1L.7 200.0 + S 6 0  
4.24 7 .63  3 .16  19.58 2/2/1 34.5 4.0 49.5 1.241 2.390 19 .7  323.0 -.I 113.00 1.125 
. I 9 6  210.5 -1.9 
.179 L71.5 - 2 7 . 6  
12.65 0.42 4.63 
.e21 78.4 -11.3 
1.0 1.092 100.3 .e52 1.207 304.2 517.4 .903 1.5lOA 0 7 . 2  .120 .I - 1 5 . 4  321.1 .199 
-2.7 1.391 92.3 ,392 1.119 351.9 450.0 ,711 1.641A 111.5 1.071 -1.7 -13.4 2 0 0 . 5  ,317 
4.24 7.63 3 - 7 0  15.78 2/Z/l 34.5 4.4 51.0 1.226 2.290 1O.L 324.9 12.0 164.30 8.581 
-1.8 .65? 92.3 ,383 1.041 183.8 411.9 .643 1.4390 103.7 1.311 - .2  - . E  31.1 ,342 
- . e  .a80 97.7 ,549 1.084 194.8 381.5 . i n s  1.4620 95.5 1.365 -1.0 -0.1 26 .0  .e21 
1.8 1.092 100.3 .2s2 1.201 304.2 1 1 7 , ~  ,903 1 . 5 1 0 ~  97 .2  ,720 . i  -15.4 321.1 .io9 
-3.2 1.445 80.7 ,118 1.432 21.5 85.0 . O O ~ D  e.ir4~ ii6.3 1 . m  - 3 . 0  - 1 7 . 0  201.8 ,403 
4.24 1.63 4.36 13.38 e / z / i  34.5 8.8 e7.0 .si3 4.200 29.3 323.4 26.2 iez .60 1.080 
,196 210.5 -1.0 
,204 293.0 -28.2 
.342 61.7 -i3*4 
13.24 9.00 4.63 
4-5660 4 -5090  
6-5920 4-6090.3 
4-0090 .1  4-6160 
.io9 ei8:z .s 2.5 1.099 99.4 .e50  i.ee2 309.0 512.7 
2.83 8.13 4 . 5 3  4 . 5 0  7.89 3.80 1 3 . 5 5  21111 3 i . i  io.( 
,412 50.8 - 9 . r  - 3 . 1  1.515 1 3 . 0  .422 1.056 60.7 100.9 
.180 264.2 - 3 2 . 7  -2.3 ,894 99.1 ,344 1,098 198.3 361.4 
,186 1 6 . 9  -22.6 -3.1 1.327 94.6 ,278 ,982 338.6 410.8 
.lo9 218.2 . 3  2.5 1,099 99.4 ,250 1.222 309.6 512.7 
.e32 304.6 -21.1 -1 .9  , 6 4 1  88 .4  . 4 1 2  1,018 117.7 424.8 








1 9 . 8  
' ,929 
.71e . 701 
46.2 
1.527A 98 ,4  ,735 - . 7  
1.4110 90.4 1.367 .4  
1.235A 106.1 ,988 - . 4  
1 . 1 3 8  2 . 5 1 3  35.1 332.4 
1.527A 98.4 .I35 - . I  
1 . 4 5 8  107.6 1.342 -.l 
D 1.503A 114.0 1.021 - 4 . 0  
.a54 11.956 7 5 . 7  330.3 
-16.0 3tJ.5 . L l O  
2.9 36.1  ,106 
-10.6 201.1 .e62 
53.i 141.10 L.620  
-16.0 525.5 ,210 
- . 4  46.L ,412 
-16.6 190.0 .4E8 
7 4 . 6  98 .30  3 . 6 1 4  
1.t 50.9 , 1 1 0  
5.5 t04.5 . l e 3  
- e i . r  9 3 0 . 7  . e o 4  
80.1 95.20 c.iic 
4-5660  4-5090 
4-5920 4-6142.1 
4-#14C.l 4-6100 
4 -18?0  4-5890 
4-5DCO 4 * 6 0 7 ? , 4  
4-6077.4 4-6190 
1.146A 99.1 . 7 4 2  - 2 . 1  
A 1.4180 05.1 1.364 - 2  
l.ll2A 101.4 .939 3 . 0  
1.366 2.551 69.0 9.4 
, 191  2zr.r 9.2 4.4 1.105 98.1 .249 1.237 315.1 5 0 8 . ~  
,183 262.6 -31.6 -2.1 ,692 99.6 , 350  1.091 198.9 311.1 
.210 71.0 -41.2 -6.2 1.293 95.8 , 2 2 1  ,901 321.3 490.5 
3.26 8.43 4 . 5 6  4 . 8 3  8.22 3 . 8 1  12.48 2/l/l 29.3 27.1 
1.122 
.a94 
1 . 2 1 0  
9.08 























95.3 .253 1.288 333.3 
99.1 ,346 1.098 199.0 
93.0 ,183 .a71 336.4 





,962 1.614A 102.2 .763 4.7 1.6 328.9 ' 
.719A 1.4780 8 7 . 7  1.566 . L  1 . 6  44.3 
,112 1.03lA 94.7 ,908 -10.4 -54.5 163.1 
56.9 1.653 2 . 0 8 0  71.9 15.0 -55.1 97 .90  














































69.4 -58 .4  
7 . 1 3  3.94 
229.0 -30.2 
264.0 -33.1 














94.1 .256 1.305 339.8 
99.2 .344 1.098 198.5 
92.5 .117 .e69 343.0 
3.80 11.50 1/1/2 21.6 












.9?1 1.639A 102.9 . ? lo  3.4 -1.2 33C.l 
. r i g  i.4r40 91.1 1.307 .5 3.5 34.2 
.ri7 i.0231 93.2 .goo -1o.r - 5 7 . 0  150.2 













1.121 94.1 .e56 1.305 339.8 
,693 99.0 .344 1.097 198.1 
i .211  91.0 .ire .a10 341.3 
9.21 3.00 12.57 l/l/l 21.6 
92.r .e59 1.321 346.8 
99.0 .344 1.097 190.1 
92.0 ,173 ,807 346.1 



























.979 1.664A 103.0 ,176 1 . 0  -2.4 334.3 
.TlS 1.4140 91.1 1.367 -5 3.5 34.2 
.117 1.OlOA 91.3 .SO3 4.1 L0.4 207.9 





230 .1  -33.L 
t68 .4  -45.3 
50 .5  09.1 









9L.7 .C59 1.3Cl 340.0 
98.3 -348 1.090 198.4 
90.3 . ¶ I C  ,009 35T.6 








47.4 1 . ~ 1 9  
103.0 . T 7 8  t . 0  - t . 4  334.3 
93.0 1.300 4.1 L 5 . I  2t.9 
91.6 ,904 - l C . O  -80 .8  181.8 
L.487 77.8 11.5 -30.0 lt3.10 
104.1 ,701 L.8 -3.1 838.9 
9L.4 1.307 a 0  8.9 30.0 
8 0 . 8  ,903 4.e 33.9 L09.1 













O1.L .LO3 1.330 314.3 
90.1 .345 1.094 197.3 
91.4 . l T t  . O O l  350.8 
3 . w  it.#? i /we 17.0 
I 
140 
8lOPOVEI 1lME a 30 0118 HI3SlON OURATlON = 520 0119  
MARS 4RRIVAL DAlE : tb45890 
8 JUL 1984 
1 1 V 1 PSI  1 ECCEN SUA THE11 THE72 PERtH APHEL PSI  2 V 2 1 2 OECL2 R A P  S?EEC2 
1 3 V 3 P S 1  3 ECCEN SHA T H E 1 3  THET4 PERIH APHEL P S I  4 V 4 I 4 DECL4 R A 4  8PEEC4 
1 5 V 5 PSI 5 ECCEN SHA WETS THE16 P E R l H  APHEL P S I  6 V 6 I 6 DECL6 R A e  8PEEC6 
D V I  EVA DVD EVR TYPE 3UN A SUN R KAPPA - A  E 1NC RAP OECLP ETA P E R I C  
1984 INBOUND SWINGBY 
_ _  -. __ 
LAUNCH ARRlVE (PEED1 R A l  OECLl 
DEPART SUNGBY 8PEE03 R A 3  OECL3 
8WNGBV RETURN (PEED5 R A S  OECLS 
PROP AERO DVL -__ - _ _  
4-5740 4-5890 ,122 223.9 - 2 8 . 0  
4-5920 4-6101.6 -183 269.5 -12.1 
4-etoi.6 4-6260 .e37 64.0 - 1 1 . 1  
13.94 7.62 3 . 1 5  
-1.2 1.134 89.s .268 1.141 2.4 124.2 .9860 i.roe~ 104.6 . re5  2.2 - 3 . 5  $ 3 7 . 0  .e83 
- 1 0 . 2  1.270 90.5 ,112 ,869 3~6.1 547.1 .rig i.01~ 86.4 .904 ? . e  4 3 . 5  zi1.0 .I*¶ 
3.2 .688 98.1 , 347  1.088 195.9 377.2 ,711 1.4660 94.4 1.366 -5.1 -30 .1  2 6 . 1  .?.SI 
6.53 9.70 3.86 11.89 1/2/2 16.6 98.9 45.7 1.067 2.576 78.8 9 . 5  34.5 128.60 1.683 
4 - 5 1 5 0  4-5890 -128 217.1 -24.8 -1.1 1.134 87.6 .273 1.354 11.3 123.0 .9R40 1.724A 101.1 ,188 2 . 0  -4.0 3 3 1 . 6  - 2 9 9  
4-5920 4-61QS.% .I79 271.6 -27.8 -1.0 .686 97.6 .349 1.084 194.1 381.8 -706 1.4620 95.6 1.364 -.9 - 5 . 1  28.6 .222  
4-6105-1 4-6270 .222 63.5 -69.4 -9.4 1.279 90.1 .174 -871 359.5 534.1 .?I9 1.022 81.1  ,906 6.6 41.0 0 0 1 . 1  .la1 
14.01 7.19 3.81 6.48 9.81 3.78 11.85 1/2/2 15.9 106.9 68.1 1.216 1.166 76.9 10.1 48 .3  122.80 ~ 9 1 8  
MARS ARRXVAL DATE 2445900 (18 JUL 1984) - 
1 . 2  1.063 103.9 , 2 7 0  1.150 283.8 542.4 ,839 1.460 89.1 ,700 1.2 -1s.e 293.4 .i48 
-1.9 .653 101.6 .434 1.024 196.0 289.5 . S ~ A  1.469~ 70.3 1.335 - . i  - .e  56 .3  .450 
-6.1 1.404 106.6 .SO0 1.267 308.5 454.8 .634 1.900A 117.4 1.108 5.2 16.8 166.6 - 5 0 9  
3.12 6.53 5 . 1 2  18.61 2/1/1 66.4 10 .1  21.1 .297 S.304  121.8 346.0 -56.6 73.4L 1.278 
4-5610 4-5900 .241 182.6 4.3 
4-1050.1 4-6130 . 4 5 0  44.4 -18.8 
13.57 10.41 5.33 
4-5620 4-5900 .224 189.5 2.0 
4-5930 4 - 6 0 5 5 . 5  .223 2 6 5 . 3  -29.6 
13.11 9.88 5 .08  
4-5630 4-5900 .210 196.5 .2 
4 - 5 9 3 0  4-6060.0 .214 262.9 -29.8 
4-6060.0 4-6lS0 ,345 5 6 . 7  -26.6 
12.82 9.44 4 . 8 4  
4-5930 4-6050.r .e36 268.0 -29.2 
4-aoss.s 4-6140 l.393 50.9 -22.4 
1.2 1.069 102.8 .259 1.180 288.8 557.6 .E59 1.460A 90.8 .713 1.0 - 1 5 . 8  302.0 - 1 5 3  
-1.9 .668 101.8 .410 1.046 198.0 299.2 .617A 1.4750 73 .4  1.344 -.I -+3 58 .0  a393 
-6.5 1.373 104.4 .430 1.138 310.1 459.1 .e48 1.628A 114.5 1.065 5 .0  14.7 174.4 e 4 3 6  
3.23 6.64 4.82  11.01 z / i / i  58.1 12.5 23.1 .389 4.988 106.8 2 . 1  -69.9 13.0~ 1.551 
-1.9 .6eo 101.9 .392 1.063 i99.a 3013.2 1.481~ 76.1 1.351 -.I - . I  18.e .a45 
-0.7 1.347 m2.3 . ~ T Z  i . 0 5 3  312.8 464.1 .66i 1 . 4 4 4 ~  111.6 1.028 4.0  12.0 181.0 . s r 5  
1 . 8  1.075 101.8 ,211 1.170 293.9 532.8 .8r7 1.464~ 92.4 .lie . a  -11.4 309.2 
3.38 6.78 4.60 15.73 2/1/1 51.2 14.8 26.3 .SO4 4.388 94.3 40,6 -76.5 75.9L 1.709 
4-5930 4-6064.1 .208 261.1 -29.9 -1.9 ,689 102.0 .380 1.017 201.2 316.2 .668A 1.485D 78.3 1.356 - . l  - . 4  58 .8  . S O 6  
4-0064.1 4-6160 .306 61.5 -31.1 - 7 . 0  1.327 100.5 ,323 .993 315.4 470.0 .672 1.314A 108.8 .997 4 . 8  11.7 188.6 -321 
12.67 9.11 4.65 3.56 6.96 4.46 14.63 2/1/1 45.4 17.9 31.1 .E42 3.732 85.6 43.7 13.5 7 8 . 4 L  1.753 
4-5640 4-5900 -191 203.4 -1.0 1 . 5  1.082 i00.8 .244 i.181 299.2 528.i ,893 1.4704 93.8 .r24 .I - 1 5 . 2  311.4 
1.8 1.008 99.9 .240 1.193 304.6 523.4 ,907 1.479~ 95.1 ,730 .i -15.5 320.7 ,178 
. 5  .6s8 100.3 .350 1.092 200.4 378.4 .rag 1.4740 94.7 1.361 -2 .5  - 1 5 . 4  20.2 .zeo 
-2.7 1.301 92.7 ,384 i.163 350.1 451.8 .ria 1.610~ 111.5 1.066 -1.5 - t e . ~  eoo.e . 3 r i  
8 . 1 5  1.15 3.97 11.64 wi/i  40.5 4.2 40.6 1.240 2.432 18.3 324.e 2.4 17e.20 1 . 1 7 0  
1.8 i.088 99.9 ,240 1.193 304.6 523.4 .go7 1.419~ 9s.i ,130 .i -11.5 320.7 . i r e  
-2 .0  .e67 95.3 .370 1.044 189.0 a e . 6  .tm i .43ro  102.7 i.xe .I . s  31.6 .a25 
-3.1 1.442 81.8 .so7 1.413 24.7 04.8 .a960 e.iso~ 115.8 1.131 -3.8 - 2 7 . 5  e0z.a . m e  
3.75 7 . 1 5  4 . 2 1  18.12 2/2/l 40.5 8.2 28.6 .169 4.044 30.8 SP3.0 29.9 124.40 1 . 7 3 1  
4-56SO 4-5900 .fa6 210.5 -1.3 
4-6128.8 4-6170 .325 62.7 -13 .1  
*-(I930 4-6128.8 ,200 281.6 -29.8 
















7 4 . 3  
,236 1.205 310.1 518.9 
,348 1.105 203.6 359.2 
.276 -979 337.6 471.5 
13.51 Z/l/l 36.6 10.9 
.236 1.205 310.1 518.9 
.412 1.061 16.9 107.5 
16.38 2/2/1 36.6 13.3 









1.490A 98.2 .?36 -.6 -18.6 325.5 . l e 7  
1.4900 89.8 1.369 - . 2  - 1 . 5  38.8 . I 8 6  
1.249A 108.0 .984 -.3 -10.0 200.9 ,280 
1.490A 96.2 . I 3 6  -.8 -16.6 325.5 . 187  
1.499A 114.2 1.023 -4.4 -18.9 199.3 ,414 
1.109 2.774 33.5 334.4 ao.3 i41.30 s.032 
i . a r o  108.4 1.345 . I  .3 47.9 . m e  
,397 10.747 75.0 s3e.r 74.2 98.00 8.815 
3.5  i.iao 97.9 .zu 1.218 311.9 514.6 .933 1.503~ 97.5 ,741 - 1 . 0  -19.0 33o.e . i o 8  
-1.9 .703 102.1 .356 1.101 203.8 338 .6  .709A 1.4940 84.4 1.366 -.l -.I 5 3 . 1  .PIP 
-6.8 1.291 95.9 .226 .905 326.9 491.2 . I O 0  1.109A 101.3 .937 3.7 8.6 L O 5 . 0  ,194 
4.21 7.60 4.19 12.50 2/1/1 33.8 29.3 4 5 . 8  1.248 2.569 72.1 17.8 6 0 . 6  90.20 1.019 ie.13 8 . 5 ~  4.33 
4-5610 4-5900 . 1 7 3  226.0 6.5 
4-ssso 4-6147.0 .z3s 3or.4 - 2 5 . 0  
4 -6141 .6  4-6190 ,431 46.4 -6.8 




,164 215.4 -57.2 -5.5 
.193 257.9 -30.0 -1.8 
3 . 5 5  8 . 3 2  4.22 5.23 
.193 2 5 8 . 2  -30.0 -1.8 
.le0 70.6 -56.0 - 1 . 1  
3.53 8.30 4 . 2 2  5 . 2 3  
.i94 1 1 . 0  5 5 . 1  7 . 2  
.is4 2 1 5 . 4  -17.2 - 5 . 5  
I . w e  1.549~ 99.8 . r m  
.718A 1.4930 87 .5  1.368 
1 ,712 1.031A 94.1 -908 
60.0 1.598 2 . 0 0 0  73.6 
I .966 1.519~ 99.8 ,159 
I - 1 2 0 ~  1.4920 88 .4  1.369 
, ,713 1.032A 94.9 -909 
I 19.1 1.065 2.027 72.4 
8.8 0 . 3  1 1 6 . 3  , 2 4 0  
- . 2  -1.1 45.6 .194 
-10.8 -54.7 162 .5  .eo3 
18.9 -57.1 DS.80 1.597 
8 . 8  9.3 328.3 ,240 
- .L  -1.2 43.0 ,190 
15.7 55 .0  100.00 1.711 




. I ~ L  223.1 -44.3 
ii.03 7.92 3 . 8 5  
.191 258.9 - 5 0 . 0  
.188 69.5 - 5 8 . 9  
-3.0 1.117 93.4 
-1.8 .TO8 101.6 
5.11 8 . 5 0  4 .06  













1.270 341.8 499.6 
1.105 203.7 3 5 8 . 5  
l/l/2 27.5 67.9 










- . e  
3.9 


















4-6002 .  C 
4-5900 
4 - 6 0 9 2 . 1  




, 132  2 2 3 . 7  -44.3 -3.0 1.117 9 3 . 4  
,189 67.2 6t.l 7.4 1.277 91.9 
13.01 1.90 5 . 8 5  5.11 8.10 4.04 
.i9i 259.8 - 2 9 . 0  - 1 . 7  .IDS 101.4 
1.270 341.8 499.8 ,974 1.568A 
1.104 203.2 363.3 .720 1.4880 
l/ll1 2 1 . 5  77.0 61.4 1.688 








1 4 . 1  
4 . 3  
- . e  
12.4 
-10.6 
e . 7  
-57.1 
- 1 . 8  
- 5 4 . 8  




.119 224.6 -38.4 
.190 259.8 -29.9 
. l e 9  68.4 -61.5 
12.98 1 . 7 6  3.72 
.112 222.0 -34.1 
.190 261.3 -29.6 
~ $ 9 4  67.3 -64.0 
12.98 1.66 3.68 
-2.1 1.120 92.1 
-1.7 ,701 101.4 
- 7 . 5  1.216 91.9 
5.19 8.58 4.04 
.981 1.S82A 
64.6 1.687 
. r e o  1.4880 

































. 1 6 9  
.108 
1 . 4 1 1  
. e 4 3  
.194 
. i l l  
1.31b 
1.281 349.0 496.7 
1.104 205.2 363.4 
-867 346.1 533.6 




1.290 356.8 496.4 .985 1.596A 
1.101 202.4 368.6 ,711 1.4840 
,867 350.5 5 4 1 . 0  .718 1.017 
1/1/2 22.7 91.9 66.5 1.S97 
4 - 8 1 3 0  4-5900 .112 222.0 -34.1 -1.7 1.121 90.6 ,231 1.290 356.8 494.4 .985 1.596A 101.) .??e 2.7 -1.1 336.1 .243 
4 - 5 9 S O  4-8107.8 .igi 261.9 -34.4 -2.9 ,694 99.7 ,352 i.0~5 198.9 383.4 .ro3 i.4680 96.i 1.36s 1.0 5 ,s  e r . 8  .e30 
4-6101.3 4-6250 .e50 46.6 69.4 9.7 1.277 88.8 . i r e  .a67 8.3 179.8 .7i80 1.017~ 90.0 .go3 -12.1 -58.1 149.2 .pes 
15.02 7.12 3.66 5.30 8.88 4.06 lL.92 1/2/1 22.7 90.0 64.8 1.141 1.866 82.9 18.1 -51.2 118.80 *Ob8 
4-5900 
4-6095 .9  
4-6250 
-1.1 i.iei 90.6 
-1.9 1.276 91.4 
-1.6 .703 101.1 









4-t i140 4-5900 . t i t  216.7 -30.0 -1.4 1.121 09.0 ,240 1.297 1 . 4  152.8 .9e60 1.607~ ioi.9 .774 2.3 -2.0 337.4 . e 4 1  
4-?1930 4-6100.2 -188 263.4 -28.4 -1.2 . T O O  100.6 .a49 1.096 201.5 374.4 . T i 3  1.4180 93.7 1.368 - . 1  -4.7 29.5 -205 
4-6lOO.C 4-6260 ,205 85.8 -66.6 -8.5 1.277 90.8 .113 .889 3S4 .1  547.8 .119 1.019 88.4 ,904 1.4 31.9 205.4 -123 
13.05 7.65 3.65 1 . 4 1  8.19 3.99 11.61 1/1/2 21.5 100.9 66.8 1.436 1.818 75.P 10.4 49 .4  116.00 1.112 
MARS ARRIVAL DATE : P441910 (28 JUL 19841 ---I_----- - -- --- 
4-5810 4-smo . e a  183.1 4.1 1.3 1.061 103.8 .e68 1.145 283.3 547.7 .~se 1 . 4 5 3  87.2 .ria * . e  -16.7 e88.5 . i d ~  
4-0051.8 4-ei30 . 4s2  45.5 -17.8 - 5 . 9  1.410 106.6 ,509 1.293 309.3 453.8 .e35 i.ssiA 1 1 1 . 1  i.iia 4.9 i 5 . 0  i m . 9  .sic 
4-5940 4-6011.8 a 2 5 3  263.e - 2 8 . T  -1.9 .E69 105.0 ,439 1.036 201.1 290.4 .SO11 1.4910 70.4 1.340 - . I  - e 8  51 .6  e 4 5 2  
13.81 10.88 5.31 2.99 6 . 4 0  5.57 18.83 2/1/1 16.7 9.6 t 0 . 7  .e95 S.586 124.3  344.3 -84.6 7L.8L 1 .345  
1.134 286.5 545.0 ,860 1.449 89.0 .7l8 1.0 -18.4 L98.1 .I43 
1.080 203.4 300.8 .6LOA 1.4990 I S . 5  1.340 - . I  -.9 39.0 .a93 
1.155 511.5 4J8.1 ,040 I.661A 114.8 1.011 4.V 13.0 114.6 ,442 
I ~ii/i 6 v . o  11.4 ~ 1 . s  .389 9 . ~ 7 0  108.0 8 ~ 8 . 8  -00.6 13.9~ 1 . m  
1.165 295.8 358.4 ,678 1.448A 00.1 . I t 3  .7 -16.0 306.3 ,147 
11.061 313.7 46S.O ,668 1.461A l l I . 9  1.033 4.4 lt.4 181.@ -579 
1 i?/L/I 19.8 18.3 L4.1 .Sl(c 4.708 88.0 40.11 -78.4 76.4L L.041 
i.079 ea5.s ~ 0 9 . 0  .OSOA i.so7~ 70.4 i . 3 ~  -.s -1.1 5s.s .s43 
141 
OTOPOyER 1904 INBOUND SUINGSY MISSlON OURATl@N I r e 0  D A Y S  
M A R 0  ARRlVAL OATE * 2 4 A 5 0 1 0  
























I 1  
I 3  
1 5  






v o I e O E C L ~  R A E  w c c c -  
V 4 I 4 O E C L 4  R A 4  8PEEC4 
V 6 1 6 D E C L E  R A I  8PEECI 
INC RAP O E C L P  E T A  C E R I C  
THE12 P E R I H  A P H E L  P J I  2 
THE14 P E R I H  A P H E L  PS1 4 
T H E T I  PERlH APHEL PSl 0 
SUN R .I(_IIPPA __ - A  . E 
5 3 3 . 8  ,895 1 . 4 5 1 A  9 1 . 9  





SWA T M E T l  
SWA THE15 
TYPE SUN A 
SUA THETa 
- . a  
-28 .8  
4 . 4 0  





4-5010 .119 210.5 -.e 
1 2 . 9 5  9.19 4 .40  
4-0010.7 .PZZ 2 5 4 . 5  - 2 0 . 1  





eio.5 -.n 1.8 1.085 99 .5  
za0.a -23 .1  .2 . ~ i i  oz.8 
0 . 7 6  4.40  3.31 a .7a  4 . 3 5  
18.9 - 1 7 . 4  -2 .1  1.580 92.1  
.230 1.183 304.0  
,356 1 . 1 0 2  205.8 
.38a i . i a  3so.e 
15.86  2/1/1 4 1 . a  
529.4 -911 1.455A 9 
318.0 .710 1.4950 9 4 . 1  1 .310  -2.1 -13.2 29.1 -221 
4 5 i . a  . r i a  I.MIA i i i . 3  i.oaa - 1 . 5  - ia .o  200 .2  . s r o  
4 . 2  4 0 . 2  1.235 2 .451  1 r . a  ~ ~ 5 . 2  5 . 1  i7 i .ao  1 .795  
401.9 .a58 1.4430 ioe.2 1.354 .I 2.2 3 1 . 0  . s i r  0 
8.1 29.9  .eo0 3.617 w . 4  3 ~ 4 . 2  32.7  i z 4 . a ~  I . I L ~  
529.4 $911 1 . 4 5 5 A  93.1  ,132 .O - 1 5 . 9  310.3 ale0 
84 .7  ,6990 2.107A 111.5 1.132 -3.5 - 1 1 . 5  202.1 .476  
525.1 .924 1.462A 94.2 . I S ?  -.I -16.0 321.7 
328.5 .694A 1.5190 8 1 . 6  1.366 - . 3  - 1 . 1  51 .3  
4 8 4 . 6  .a91 t . i m  103.5 .@so 5 . 2  13.0 201.1 
418.7  .act 1 .4250  m 5 . 0  1.344 .4  1.3 4 7 . 9  
ioa.5 .asso 1 . 4 9 7 ~  113.7 1 .025  - 4 . 3  -19.0 ioo.8 
28.4 43 .2  .OB? 2 . 1 1 7  7 0 . 3  31 .7  64.0 80.5L 
125.1 ,924 1,462A 9 4 . t  . I 3 7  -.I -10.8 324.1 





210.5 - .e  
281.3 -31.4 
6 3 . 2  -13.9 
a . 7 5  4 . 4 0  
1.0 1.085 9 9 . 5  
-2.4 .e78 98.3 
-3.1 1.440 02.3 
3.30 13.96 *.sa 
2.2 1.090 90.5 
-1.0 ,713 104.9 
-8.0 1 . m  97.4 
3.52 6 . 9 2  4.79 
.230 1.183 304.0 
.374 1.050 194.3  
.502 1.403 2 3 . 2  
, 17.99  2/2/1 41.0 
,225 1 . 1 9 3  310.6  
I .313 1.108 208.6 
.e50 .921 321.3 
I 13.09 W l / l  43.1 
211.5 .6 
254.4  -20.7 
9.05 4.26 





2.2 1.090 98.1 
-e.* 1.3SO 75.1 
3.52 6.02 4 . 5 1  
-2.1 .ea0 94.8 
'2 1.204 316.¶ 520.9 .93? 1.411A 9 5 . 2  . I 4 2  - 1 . 5  -10.2 329.9 - 1 1 5  
I7 1.008 183.7 425 .5  ,598 1.4190 1 0 7 . 6  1.338 .I  1 . 0  54 .4  -409 .ea¶ 79.6 i30.0 . ~ a 2 0  1.208~ 109.9  .924 -4.3 - 1 8 . 7  194.9 . 3 ~ 2  
16 2/2/3 3 9 . 6  2 5 . 2  1 1 . 5  .359 10.005 is5.6 333.4 -43.9 ( 1 5 . 1 ~  3 . ~ ~ 9  
-169  234 .4  1 7 . 4  
,213  71 .7  -50.1 
12 .91  8 . 9 2  4 . 2 1  
.e35 308.1 - 2 5 . 0  
,439 4 5 . 6  - 4 . 4  
13 .37  9.38 4 . 2 7  
,211 254.5  -28 .0  
.I92 6 9 . 7  - 5 9 . 9  
1 3 . 0 4  0 . 4 2  3.90 
,209 255 .4  -27 .0  
13.01 0 . 3 8  3.90 
.cis 253 .4  -28 .4  
. t a g  234.4 1 7 . 4  
.is7 2 is .a  - s a . i  
. i s7  z i3 .a  - 5 a . i  
. i w  131.4 a i . 9  
5 . 2  
- 1 . 3  
4.00 
5 . 2  




-1 - 4  
- 7 . 5  
4 .62  
- 4 . 5  
-1.3 
7 . 7  





7 .39  
96.4 
104.7 
94 .9  
4 . a  
9a.4 
9 0 . 5  
6 9 . 0  
5.10 




9 2 . 9  
104.0 
91 .9 
4 . 4 8  
. e l 9  1 .214  322.7 511.0 .949 1.480A 
.362 1.110 2fl9.8 342 .9  .713A 1.5230 
. m a  . e89  3so.s 500.0 .705 i . 0 7 2 ~  
12.14 Z / l / l  38 .7  38 .0  50.8 1.321 
9 6 . 1  
0 5 . 5  




.949 1 . 4 8 0 ~  9 a . i  
r .aos  
,147  
1 .311  
.924 




1 5 9 . 3  
- 3 . 7  -2a.o 3313.2 
2 1 . 3  57.13 90.10 
.s .P 59.a 
- 4 . 1  -1a .p  160.3 
- . 4  -2 .5  5 0 . 9  
4 . 1  1 2 . 7  209 .2  
- 3 . 7  -26.0 336.2  
337 .9  -20.4 87.7L 
1.100 
1 . 2 1 4  
7.39 
1 . 1 1 0  
-720  i .era 
8.01 
.a40 
.219 1 .214  3 
,421 ,991 1 
. 3TO ,797 
13 .85  2/2/1 
. e l 5  1.244 3 
.350 1.119 e 
. i 7 7  . ea9  3 









2 . 7  517.0 
1 .0  149.8  
0 . 7  40 .5  
3 . 4  501.0 
19.4 318.3 
3 .0  525.7 
3 .4  507.0  
18.9 362.9 
1.2  5 2 4 . 1  
15.5 77 .3  
0.a 430.7 
# s . 5  6 0 . 3  
. I 7 1  1.4110 
.SO20 1.091A 
1 4 . 9  ,311 
.916 1.5121 
,720A 1.S110 . r i a  i . o z e ~  
00.4 i .ase 
,916 1.512A 
.720 1.5140 
. T l T  1.023A 
10.7 i . a i o  
9 8 . 1  







, r e o  
1.373 
.905 
9 3 . 3  
1,.373 
75 .2  
. reo 
. m a  
5 . 7  8 . 8  329.1 
- . a  - 4 . 0  39 .0  
4.1  24.a 211.1 
i s . 0  52.3 io3.ao 
- . 7  - 4 . 9  3a.4 
1 4 . 2  -80.4 105,ao 
5 . 1  0 . 0  329.1 
- 1 1 . 0  - 5 7 . 3  1 5 8 . 4  
1 . 1 1 0  
4 719 





- . 4  1.0 i . o w  9 9 . 2  .2 
-21 .3  -1.6 -735 107.9  .3 
-P9.2 -5 .4  1.321 90.3 .2 
4.53 3.01 0.40 5.40 13. 
- .4  1.a i . o w  9 9 . 2  . I  
4 . 3 3  3.05 6.46 4.01  15. 
-24.0 -.L -720 103.0 .3  
-11.6 -2.0 1.585 9 3 . 1  .S 
1;s 1.082 99.2  ,224 1.115 
-2.9 ,690 101.1 .311 1.050 
-3 .1  1.440 82.3 ,502 1.404 
3.05 0 . 4 6  4 .08  10.00 2/2/1 
2.2 1.081 00.2 
-1.7 ,731 100.0 :I 
' -9.2 1.POO 97.0 .P 










MISSION DURATION = 520 D A Y S  8TOPOVLR T I M E  s 30 DAY3 1984 INBOUND SWfNGBY 
M A R S  ARRIVAL C I T E  I L4459eO 
7 AUC 1984 
LAUNCH A R R I V i b P E E D l -  R A 1  DECLl-'I 1 --<-l P S I  1 ECCEN SHA THE11 THE12 PERlH APHEL PSI 2 V 2 I 2 OECL2 RAE 8PEECP 
DEPART SWNGEY 8PEEO3 R A 3  OECL3 I 3 V 3 P S I  3 ECCEN SHA THE13 THE14 P E R l H  APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPLEC4 
-- __ PROP AERO C V L  -0Yb -EVA - 0 V D  -EVR- -  TYPE SUN A SUN R KAPPA - A  E - INC RAP OECLP E T A  C E R I C  
4-5950 4-6115.3 e221 296.2 -28.5 -2.2 ,659 95.9 .401 1.013 166.9 423.3 ,606 1.4190 106.9 1.340 a 6  1.9 5 4 . 4  ~ 3 9 )  
___ 
~ W N C B Y  RETURN ~ P E E C S  RAI  oEcL5 I 5 v 5 PSI 5 ECCEN SHA WETS THETI P E R I H  APHEC PSI 6 v 6 I 6 DECLI RAI a P E E c o  
4 - 5 6 7 0  4-5920 - 1 5 3  224.2 4.3 2.8 1.092 91.1 .212 1.193 311.0 521 .2  ,940 1.446A 93.4 , 7 4 1  -1.2 -19.2 328.4 . I f 7  
12.1A 8.64 4.08 3.30 6.70 4.71 14.16 2/2/1 46.6 24.1 12.3 .382 9.318 132.4 335.5 -46.8 85 .0L  3.lI6 
4-6115.8 4-6i90 ,391 46.0 -1.1 -2.3 I.PBB 12.1 . 358  .e91 17.2 129.9 ,1720 i.2io~ 109.6 .gza -4.3 -19.0 195.5 .327 
4-1600 4-5920 
4 - 6 O I 8 . 7  4-6200 
4-5950 4 - 6 o m . r  
4 - 5 1 8 0  4-5920 
4-ois0.0 .(-a200 
4 - 3 9 5 0  4-61SO.O 
1-5090 4-5920 
4-5950 4-8015 .0  







4 - 5 7 1 0  4-5920 
4-5950 4-6089.0 
4-6089.0 4-6230 









e132 231.9 13.1 
~246 2SO.O -21.1 
,221 72.0 -52.1 
12.92 9.44 4.06 
4.1 1.096 96.1 
-1.5 ,139 107.7 
-7.9 1.284 93.0 
3.48 6.89 1.38 
4.1 1.096 96.1 
-2.1 .650 94.1 
-1.8 1.240 69.9 
3 .48  6.89 4.91 
.208 1.202 323.4 523.5 
.376 1.142 216.1 342.5 
,208 .E88 3J0.1 500.3 
12.18 ell11 44.1 39.8 
.208 1.202 323.4 S23.5 
.412 1.001 185.9 421.9 
e351 .e05 94.0 148.1 
13.11 2/2/1 44.1 39.6 
.951 1.452A 94.2 .749 -2.6 -23.6 334.3 . 1 6 S  
.112A 1.5710 85.3 1.316 - . 6  -3.8 50 .6  .e21 
. lo5 1.0711 98.9 .924 4 .6  15.3 209.6 ,170 
51.4 1.228 2.305 73.5 23.2 5 8 . 5  89.3L 1.599 
-2.6 -23 .8  334.3 .le5 
. e  1.1 59.2 .e1 
-4.1 -17.6 189.2 .e71 
338.3 -23.1 R 6 . S C  L.169 
.is?. 2 3 i . n  13.1 
.2e7 302.2 -20.9 
-421 45.1 -4.5 
12.48 8.98 4.06 
.192 244.4 33.7 
.248 230.1 -21.2 
,237 71.5 5 6 . 1  
14.09 10.01 4 . 5 8  
,951 1.452A 94.2 -749 
.589 1.4130 108.3 2.335 
,5110 1.092A 104.9 ,859 
15.4 .339 7.461 156.3 
-961 1.459A 95.0 ,153 
.706* 1.5110 83.6 1.376 
61.1 1.011 1.951 19.1 
,703 1.040~ 96.2 .gia 
-8 .8  -37.3 343.7 .lee 
, -.6 -3.3 53.1 .e37 
1-12.2 - 5 3 . 3  159.8 .e35 
34.3 -60 .6  81.6~ i.oia 
8.1 1.099 95.0 .206 1.210 330.1 520.1 
-1.6 3 3 7  107.8 ,380 1.139 215.8 3 3 1 . 2  
9.0 1.213 91.1 A93 .E72 32i.4 512.5 
4.08 1.47 5.43 13.10 2/1/2 47.9 68.2 
-192 244.4 33 .1  8.1 1.099 95.0 ,206 1.210 330.1 520.1 ,961 1.459A 95.0 . I 5 3  -6.8 - 3 1 . 3  3 4 3 . 7  .I92 
a243 250.1 -26.9 -1.4 ,739 101.5 , 313  1,143 216.2 348.4 . l l l A  1.5100 86.8 1.379 -.7 - 4 . 3  47.0 -209 
.209 72.0 -53.5 -1.7 1.280 94.0 ,192 .a79 334.8 508.8 .110 1.048A 96.8 .915 4 . 4  11.7 212.1 ,145 
13.97 9.89 4.18 4.08 1 - 4 7  5.31 11.90 2/1/1 47.9 41 .8  14.9 1.378 2.169 73,O P O . 1  54.2 91-10 1.611 
.192 244.4 3 3 . 1  
.235 301.4 -25.3 
, 4 4 5  46.9 -2.4 
13 .78  9.68 4.58 
. l i s  188.2 -71.1 
.239 251.1 -26 .1  
,199 70.0 -61.4 
14.12 9-52 4.32 
8.1 1.099 95.0 
-2.1 ,642 92.3 
-.9 1.209 68.3 
4.08 1 . 4 7  5 - 1 0  
,206 1.210 330.1 520.1 
.422 .991 183.2 432.0 
.313 ,759 104.4 161.9 
13.16 2/2/1 4 1 . 9  16.1 
,961 1.459A 91.0 , 7 5 3  -8 .8 - 3 1 . 3  3 4 3 . 1  ,182 
-173 1.4100 109.6 1.330 1.5 6 3 . 1  - 4 4 5  
,4760 1.043A 100.2 .el2 - 3 . 8  -14.8 181.9 ,238 
17.3 ,304 6.651 101.2 342.9 -12.4 89.2L 1.716 
,918 1.413A 96.1 ,159 8 . 1  19.4 323.0 ,214 
. 7 2 O A  1.5620 89.6 1.379 - . 8  -5.6 39.3 ,199 
,118 1.022A 93.0 .905 4 . 1  26.6 212.1 ,117 
60.3 1.522 1.992 1 3 . 1  16.6 11.0 103.60 1.510 
,118 206.4 - 5 4 . 7  
-236  212.0 -20.2 
,200 68.6 -63.9 
12.95 8.86 3.72 
.lo3 208.2 -44.1 
,234 253.3 -25.6 
,206 61.0 -66.3 
12.69 8.66 3.19 
-4.0 1.105 91.2 
-1.1 .?36 i06.8 
-8 .1  1.276 91.9 
4.09 1.49 5.14 
- 2 . 1  1.101 89.8 
- .8  .134 106.4 
-8 .5  1.276 91.3 
4.03 7.43 1.07 
,202 1.231 352.9 512.2 
.368 1.138 2lS.O 3 6 3 . 1  
.113 ,868 341.2 533.5 
1l.¶9 1/1/2 38.8  80.9 
.2O2 1.234 1.5 150.6 
.367 1.132 214.0 369.0 
.172 ,868 351.2 540.9 
11.63 1/1/2 35.4 91.6 
,983 1.4791 98 .5  ,762 4 . 9  8.8 3 3 0 . 6  ,193 
.719 1.5560 91.0 1.319 - .9  -6.5 3S.7 .ZOO 
. l l l  1.018A 91.3 .PO3 4.8 32.1 2lO.E ,114 
62.0 1.504 1.940 14.4 14.8 49.6 108.6V 1.414 
.9850 1.4841 96.9 ,163 3.6 4.3 333.9 ,190 
.111 1.5480 92.4 1.378 -1.1 - 1 . 1  52.6 .PO6 
.718 1.017 89.8 ,903 5.3 3 6 . f  206.3 ,119 
63.2 1.422 1.910 15.3 13.5 48 .2  113.00 1.294 
.9840 1.481A 91.1 ,764 2.0 1.8 335.7 ,190 
.lis 1.1370 93.9 1.316 -1.0 -10.0 30.1 . e i r  
.719 1.018 88.4 .904 6.1 40.3 207.7 .131 
82.9 1.281 1.916 76.1 13.3 46.5 116.70 1.114 
4-5740  4-5920 
4 - 5 9 5 0  4-6100.1 
4-a ioo .  r 4-0260 
.IO1 202.1 -35.3 -2.1 1.104 88.e -204 1.231 10.7 149.7 
.230 251.3 -24.4 - . 4  .I30 106.0 ,366 1.125 212.1 314 .1  
.217 65.1 -68.7 -9.t 1,217 90.1 .I72 .a69 315.5 147 .8  
12.5~ 8 . 5 6  3 . 5 r  4.04 1.43 4.99 11.74 1/1/2 3 3 . 8  100.1 
4 - 5 I 5 0  4-5920 ,109 197.8 -21 .1  -1.8 1.102 86.5 ,207 1,233 20.8 149.7 ,9770 1.488A 97.3 ,163 2.3 - . I  338.5 ,191 
4-5950 4-6105.9 a227 256 .3  -20 .5  1.0 .I24 105.3 ,366 1.114 210.8 381.1 .706 1.5220 95.6 1.314 -2.9 -16.9 28.8 -238 
4-6105.9 4 -6270  ,250 62.0 -71.6 -10.2 1.279 89.9 .174 .a11 .6 194.0 .1190 i.022 81.1 ,906 7.1 43.3 209.7 ,152 





4-5960 4 - 6 0 7 5 . 9  
4-ao79.a 4-6170 
4 - 5 6 5 0  4-5930 




4 - 5 6 5 0  4-5930 
4-5660 4-5030 
4-5980 4 - 6 0 6 8 , S  
4-6066.5 4-6160 
4-5660 4-5930 
4-5960  4-6139.1 
4-6139.1 4-6160 
( - 5 t . 1 0  4-5930 
4-5960 4-6073.9 





















1.7 1.011 100.2 ,229 1.162 298.8 545.1 .a97 1.428 88 .5  .731 .4 -17.1 3 0 5 . 9  .I32 
-1.6 , 7 5 6  111.5 .Ill 1.161 221.6 326.2 .687A 1.6470 80.3 1.383 - . I  - 3 . 3  5 6 . 7  .e92 
- 5 . 5  1.339 100.0 .339 1.021 319.0 465.9 , 878  1.372A 109.7 1.012 3.0 1.6 188.8 , 3 3 3  
2.80 8.21 6.63 14.86 2/1/1 72 .8  12.1 23.8 ,106 4.843 10.4 5.0 6 5 . 3  90.60 t . 7 1 3  
1.8 1.080 99.1 ,219 1.170 304.7 541.0 .913 1.426 89.7 .140 . O  -17.8 313.0 .134 
-1.5 ,765 111.1 ,400 1.180 223.1 3 3 8 . 1  .708A 1.6520 84.0 1.368 -.8 - 4 . 3  92.0 .e41 
- 4 . 8  1.321 91.9 , 300  .981 324.6 470.3 .e91 1.284A 101.4 ,091 1.9 - 3  194.9 .e87 
2 .84  6.25 8 .45  14.00 z/i/i 8 5 . 1  12.2 28 .6  1.005 4 .052  53.0 5 4 9 . 4  40.7 io8.00 8.ooa 
210.8 -.2 
247. 7 -26.1 
10.8 -26.5 
10.14 4 .20  
210.6 -.2 
L51.6 - e 4 . s  
79.6 -18.0 
10.20 4.29 
1 . 0  1.030 99.1 ,219 1.170 3 0 4 . 1  141.0 ,913 1.426 89.1 ,140 .O  -17.8 313.0 .I34 
-.I . 1 1 3  109.3 .384 1.160 220.1 372.0 ,115 1.6050 93.3 1.186 -1.5 -9.2 30.6 .220 
-2.8 1.371 94.0 ,361 1.128 315.0 454.5 , 1 1 3  1.54OA 110.6 1.051 -1.1 -11.5 199.2 ,355 
L.04  8.25 5.91 15.32 2/1/1 6 5 . 1  3 . 0  18 .3  1.216 2.444 18.4 SL1.4 10.5 160.80 1 . 7 8 6  
210.0 -.2 1.0 1.080 99.1 ,219 i.110 304.7 541.0 ,913 1.426 69.7 , 7 4 0  .o -17.8 313.0 .is4 
271.9 -34.1 -5.5 ,702 103.9 . 3 8 5  1.068 204.6 406.3 ,657 1.4800 102.4 1.360 1.9 7 . 6  39.6 .327 
62.6 -13.1 -3.1 1.442 81.6 , 508  1.415 (5.0 84.6 .6960 2at34A 115.8 1.135 - 3 . 8  -11.5 202.0 , 6 8 3  
9.50 4.29 2.84 6.25 5 . 2 1  18.15 2/2/l 65.7 8.2 31.1 .563 3.728 4 3 . 1  323.9 43.3 118.20 1.536 












1 .4211  90.8 , 1 4 4  - .4  -18 .3  3 1 9 . 7  .131 
1 . 3 8 5  - . I  -3.3 56.9 .e96 
.946 1.6 EZ.4 Z 0 2 . 6  .Z47 
80.3 38.8 60.6 14.6L . 9 7 I  
a295 248.7 -26.5 -1.6 ,756 
.296 68.6 -51.1 -10.3 1.294 
13.81 10.71 4 . 1 3  2.90 6.Sl 
. _  . . 
.412 1.166 221.5 325.3 
,247 .9P4 319.4 486.5 




,157 2lI.3 . 6  
.231 283.0 -31.3 
.347 s1.0 -10.3 
12.03 9.13 4 . 1 3  
-146 223.8 3.6 
.290 247.8 -26.2 
.256 71.2 -51.1 




2.90 6 . 3 1  




,212 1.117 310.9 531.1 
,394 1.031 198.2 416.3 
.403 1.066 53.1 106.2 
16.35 2/2/1 59.8 12.8 




, 1 1 4  -,4 - I 8 . 3  319.7 a137 
1.349 1.1 3.9 4 8 . 8  a367 
1.023 -4.2 -19.1 200.0 ,404 
81.5 340.2 8 0 . 0  95.90 3.114 
.740 -1.0 -19.8 325.6 ,141  
1.3~1 - . I  - 4 . 0  53 .0  . e 5 0  
-934 6.0 18.6 2 O I . O  .eo6 
75.8 20.8 51.0 0 2 . 3 ~  1 . e ~  
2.6 1.089 






6 . 5 0  
.206 1.181 311.3 533.4 
.225 ,900 324.1 492.9 
12.66 2llll 5 5 . 0  3 1 . 3  







, 5 7 5 0  
13.5 
1.429A 91.1 
1.6610 8 5 . 0  
l.lO2A 101.0 
,918 2.368 
4-36IO 4-5930 . I 4 6  223.8 3.6  
4-5960 4-6145.0 -229 290.3 -29.8 
4-6169 .0  4-6190 .393 46 .0  -7.2 























10 .4  
4.99 
.206 1.185 311.3 533.4 
.401 1.020 194.2 422.0 
.358 ,892 16.5 129.1 
14.12 2/2/1 55.0 24.3 
.201 1.192 323.9 129.9 
-391 1.102 223.3 342.8 
.e06 ,888 329.6 500.6 
12.24 L/l/l 51.5 42.1 
.201 1.192 323.9 129.9 
.409 1.001 191.3 426.1 
,351 -609 92.5 148.L 
13.65 2/2/1 11.5 39.1 
.i.429~ 91.1 , 7 4 0  -1.0 -ig.e se5 .o  .id1 
.390 8.535 1~0.6 ~ 3 1 . 4  - 4 8 . 3  a 4 . 5 ~  c.9sr 
. i s 1  -2.1 -23.2 331.8  .i4a 
1.4290 106.8 1.342 . 9  3.0 5 4 . 1  $393 
1.210A 109.5 .929 -4.2 -19.1 195.6 -325 
1.369 - , 6  -4.1 49.1 .e33 
.924 5.3 16.4 210.6 . l I 4  
1 3 . 1  L3.0 55.0 8 6 . l L  1.377 














4 - a o ~ c . o  4-ae40 
~141 230.5 10.5 
.e86 247.6 -26.0 
.e33 72.5 -54.4 
13.45 10.34 3.95 
- 1 4 1  230.5 10.3 
,230 295.9 -28.4 
-413 44.9 - 4 . 0  





















.151 - L . 1  -23.2 331.8 
1 . 3 3 1  .e e.6 59.3 
.86L -4.0 -17.9 109.6 
155.5 339.5 -2s.a 0 5 . 5 ~  
, 7 5 4  -4.3 -31.4 339.L 
1.389 -.e -5.3 4 5 . 7  
,915 1.0 LO.0 Ll3.O 








1 . 4 0 4  
. I 5 3  238.9 e4 .7  
,282 247.7 -25.0 
.Pi9 12.6 -17.1 
15.11 10.39 4.00 
.153 238.9 24 .7  
.e33 301.0 -81.1 
.432 46.3 -2.4 









,191 1.199 330.8 526.7 
11.91 e m *  10.9 49.1 
,393 1.183 223.3 348.9 
.lo2 .or9 334.3 S 0 8 , O  
.197 1.199 330.8 5P6.7 
.416 .e97 188.0 429.8 
.363 ,161 102.3 161.4 

















1.436A 93.L ,154 -4 .5  -31.4 339.L .16t 
1.4120 108.9 1.332 2.3 63.5 ,432 
1.0431 100.0 .el0 -3 .0  -15.4 10L.4 .e33 
.32P 0,479 104.0 545.3 -14.0 6O.lL 1.165 
1.380 -1.1 -7 .8 34.5 .tll 
7 5 . 1  t4 .0  40.4 109.30 1 . C M  
.roc 8.8 10.0 513.4 . i o 1  
.so3 8.4 34.r cii.* .it1 
,140 167.2 -65.7 
.21s e49.7 -es.o 
.e11 68 .0  -01.9 
11.91 9.09 3 . 9 3  
-5.9 1.101 
-.9 .159 






,191 1.215 354.4 519.8 
.SO6 1.112 LL1.8 364.7 
,173 *eo8 341.5 133.5 










310POVER T I M E  E 30 O A Y S  1984 INBOUND SWINGBY HI3SlON OURATION : 520 D A Y S  
M A R S  A R R I V A L  OATE : 244¶930 










R A 1  
R A S  






OECLl I 1 V 1 PSI 1 ECCEN SHA THE11 THETZ PERlH APHEL PSI 2 V 2 I 2 OECLD R A 2  SPEECe 
OECL3 I 3 V 3 PSI 3 ECCEN SHA THET3 THE14  PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  8PEECl 
OECL5 1 5 V 5 PSI 5 ECCEN SHA THETS THETI PERlH APHEL PSI 6 V 6 I 6 DECL6 R A 6  $PEE00 
OVL- - D V A  E V A -  O V O  EVR TYPE SUN A SUN R KAPPA _ _  - A  E INC R A P  OECLP E T A  PERlC 
'65.7 -1.9 i.101 90.9 .191 1.211 354.4 519.8 ,983 1.447A 94.6 .Y62 8.0 16.8 325.4 . I 8 1  
2.0 1.0 1.171 64.8 ,426 ,714 116.5 183.4 .4100 1 . 0 1 8  87.5 . 7 5 3  -2.9 -1.6 169.6 e238 
3.93 3.92 7.32 5.65 13.16 1/2/1 49.4 98.7 17.6 .236 6.519 117.8 3 5 8 . 5  1.7 94.90 1.301 
-21.6 -1.9 .626 90.0 .452 .964 180.0 442.0 .526 1.4000 112.8 1.317 .7 1.7 77.7 .503 
A R R I V E  SPEEOl 




4-6166.3 . 2 5 7  










-S0.9 -3.6 1.100 
- 2 4 . 8  -.I , 7 5 5  
-68.3 -9.1 1.276 
3.62 3.63 7.03 
-50.9 -3.6 1.100 
-18.6 -1.8 .614 
2.9 1.6 1.159 
3.62 3.63 7.03 
89.5 .191 1.218 3.2 158.2 .9850 1.45OA 94.9 .763 4.3 8.5 330.6 a 1 7 2  
109.1 ,384 1.164 220.6 370.0 .716 1.6110 92.8 1.387 -1.3 - 8 . 6  31.4 .el1 
91.2 .172 .868 351.8 $40.9 .718 1.017 8 9 . 8  ,905 5 . 9  39.1 210.2 +126 
5.95 11.70 1/1/2 43.8 91.4 64.0 1.278 1.866 76.3 14.1 47.3 114.20 1.133 
89.5 .191 1.218 3.2 158 .2  ,9850 1.450A 94.9 ,763 4 . 3  8 . 5  330.6 -172 
86.5 .476 ,951 176.1 447.9 .498 1.403 111.0 1.311 .7 1.1 84.5 
62.6 .461 .IO1 120.8 187.1 .3780 1.024 83.7 .??is -2.5 - 3 . 5  171.2 -268 
6.19 13.66 21211 4 3 . 8  107.7 17.0 .201 8.785 174.7 2.9 5.3 97.80 1.162 
4-5730 4 - 5 9 3 0  .lo8 196.2 
4-1960 4-6172.3 .278 324.7 
4-6172.3 4-6250 A47 67.6 
13.44 9.81 
4-5740 4-5930 ,101 195.1 -39.2 -2.6 1.099 8 8 . 0  -193 1.217 12.7 117.6 .9830 1.452A 96.1 e763 3.2 4.3 333.2 a169 
4-5960 4-6101.2 ,264 252.9 -23.7 - . 2  ,750 106.9 .383 1.153 219.1 375.7 .712 1.5940 94.3 1.504 -1.7 -10.1 29.4 -228 
4-6lOl.C 4-6260 .e28 6 4 . 5  - 7 0 . 5  -9.7 1.277 90.6 ,172 .e69 356.2 147.1 ,719 1.018 88.4 .904 6.7 42.2 209.6 -138 
12.97 9.40 3.57 3.57 8.97 5.83 11.82 1/1/2 41.5 99.4 65.8 1.155 1.891 77.9 14.3 46.0 118.90 1.029 
4-5750 4-5930 .la8 192.7 -29.7 -2.1 1.096 86.3 .196 1.214 23.0 157.7 ,9760 l.452A 91.2 ,761 2.6 1.5 334.2 -169 
4-1980 4-6106.2 e219 2 5 5 . 5  -21.4 .7 .743 108.3 .382 1.139 217.0 381.7 , 7 0 1  1.5740 96.0 1,381 -2.6 -14.7 28.6 ,247 
4-6106.2 4-6270 ,247 61.2 -72.7 -10.6 1.279 89.8 ,174 ,871 1.1 194.0 -7190 1.022 87.1 .906 7.9 44.3 210.9 e116 
12.88 9.32 3.63 3.56 6.96 5 . 7 0  12.04 1/1/2 40.8  104.9 61.0 -989 1.970 79.8 16.0 43.7 12'3.90 ,960 
MARS ARRIVAL DATE = 2445940 ( 2 7  AOG 1964) --- - -- -. - ._ . - . __  
4-3650 4-5940 .169 211.1 -.3 1.8  1.079 99.1 .217 1.166 304.3 546.6 ,913 1.419 88.2  -74s - 0  -19.0 308.2 -127 
4-5970 4-6130.8 ,268 269.7 -35.3 -4.4 .716 106.7 .a98 1.083 209.6 407.8 -651 1.5140 103.1 1.365 2.8 10.9 41.1 ,345 
4-8130.6 4-6170 - 3 4 5  61.6 -13.3 -3.2 1.445 80.5 .619 1.435 27.9 85 .0  ,6900 2.18OA 116.3 1.139 -3.6 -17.8 201.7 ,494 
12.94 10.23 4.28 2.71 6.12 5.95 18.42 t/Z/l 76.4 8.3 31.6 ,505 3.677 50.4 322.8 50.4 112.40 1.352 
4-5660 4-5940 -155 217.4 .4 2.1 1.083 97.9 .2O8 1.173 310.6 542.9 ,928 1.417 89.2 .748 -.4 -19.6 315.4 e120 
4-5970 4-6139.7 -253 278.7 -32.0 -3.1 .695 104.2 ,402 1.049 203.5 416.3 .627 1.4710 105.3 1.353 1.6 5.6 49.7 a375 
4-6139-7 4-6160 ,375 50.9 -10.2 -2.9 1.358 75.0 .406 1.065 54 .4  106.6 ,6320 1.498A 113.8 1.025 -4.3 -19.0 199.7 ,408 
12.39 9.67 4.10 2 .72  8.13 5.56 16.44 2 / 2 / 1  70.0 13.0 15.9 ,428 7.237 8 5 . 7  348.2 85.1 93.60 2.609 
4-5670 4-1940 .143 223.6 2.8  2.4 1.087 96.8 .201 1.179 317.2 539.3 ,942 1.417A 90.2 .751 - .9  -20.8 322.0 .130 
4-5970 4-6145.3 .e47 285.2 -30.6 -2.7 ,682 102.4 .407 1.030 199.1 421.5 .611 1.4490 106.1  1.548 1.3 4.3 55.4 ,398 
4-6145.3 4-6190 .396 46.0 -7.2 -2.3 1.288 72.1 .358 .892 77.1 129.8 ,5720 1.2llA 109.8 .929 -4.3 -19.0 191.5 ,327 













,134 229.6 8 . 2  
.244 290.4 -29.5 
.413 44.9 -4.6 
12.01 9.21 3.88 
,136 236.1 19.0 
.E43 295.1 -28.4 
.429 46.2 -2.4 
12.18 9.19 3.69 
,177 246.6 38.9 
,243 299.8 -27.2 
.445 49.2 -.a 
13.24 9.69 4 . 3 8  
.122 182.6 -59.1 
.PI8 317.3 -21.5 
-513 65.3 3.1 









































1.186 324.1 536.0 
1.016 196.6 425.3 
,808 92.6 148.3 
2/2/1 60.4 39.2 
1.192 331.2 533.0 
1.001 194.0 428.6 
-767 101.8 161.2 
2/2/1 57.9 55.3 
1.197 338.1 530.4 
.994 191.5 431.8 
, 744  107.4 170.8 
2/2/1 60.8 71.6 
1.206 4.5 165.1 
.958 182.4 4 4 3 . 5  
.715 116.1 187.8 





















91 .o  
107.7 
104 .8  
6.744 
,114 -1.7 -23.5 
1.340 1.2 3.6 
.E62 -4.0 -17.9 

























































































4-¶740 4-5940 .lo6 187.9 -44 .4  -3.3 1.095 87.8 $185 1.205 14.1 161.0 .OB20 1.0281 93.3 .963 3.8 7.7 329.4 -154 
4-¶970 4-6173.7 .275 325.1 -18.3 -1.7 .613 88.4 .478 ,944 178.3 449.2 .493 1.394 115.4 1.307 - 9  1.9 89.3 ,553 
4-6175.7 4-6260 ,553 73.3 3.8 2.0 1.162 62.4 ,465 .706 120.4 191.2 .3780 1.033 80.6 .742 -2.1 -3.3 173.7 ,260 
12.98 9.73 3.61 3.25 6.65 6.13 13.87 1/2/1 50.1 115.0 16.1 .197 7.151 172.6 7.1 1.3 97.90 1.211 
4-5750 4-5940 ,109 188.2 -32.8 -2.6 1.092 86.2 .189 1.201 24.4 165.2 ,9740 1.428A 93.4 ,762 2.9 3.4 330.9 ,112 
4-5970 4-6184.4 .314 334.9 -13.7 -1.5 .595 82.3 ,520 ,925 172.8 457.6 .444 1.406 119.0 1.297 a 9  1.7 99.0 -622 
4-8184.4 4-8270 ,622 83.9 4.0 e.8 1.142 58.6 .523 .686 126.6 103.1 .3270 1.045 76.4 ~ 7 1 8  -1.4 - 3 . 1  179.7 ,333 
- MARS A R R I V A L  DATE = 2445950 1 6 8EP 19840 - 
i3.98 1 0 . r ~  s . a  9.19 6.80 7.11 14.86 i m t  49.1 ii9.e 15.3 .is5 r.ii4 170.6 16.5 9.4 ioi.80 i . 0 1 2  
I___ - . ___ _ _  . __ 
4-¶650 4-5950 .ill 211.6 -.I 1.8 1.078 99.2 ,217 1.164 303.5 511.9 .9ll 1.416 86.7 ,750 . O  -20.3 302.6 .le5 
4-5960 4-6132.8 ,305 269.1 -56.4 -5.5 ,731 109.7 .416 1.103 214.4 409.8 ,614 1.5620 104.1 1.371 4.0 14.4 42.9 .571 
4-6132.0 4-6170 ,371 60.4 -12.9 -3.3 1.410 79.0 ,535 1.463 31.9 85.8 ,6810 2.245A 117.1 1.141 -4.1 -17.7 201.4 . B l l  






















13 .09  
,141 































98 .0  
107 .5  





















2 / 2 / 1  
310.1 
208.7 










145 .0  
421.7 
130.8 













87.0 , 7 5 5  
105.0 1.359 
114.2 1.024 









-.3 -20.0 310.3 .it3 
2.2 7.5 50.9 . 590  
- 4 . 4  -18.8 199.3 . 4 1 6  
49.4 -73.7 01.00 2.198 
- . a  - 2 2 . 1  517.2 .lPS 
1.6 5.6 56.5 . 4 0 0  
-4.3 -18.7 191.0 . 3 3 e  
145.4 -10.2 84.lL 2.185 
-1.5 -24.3 323.7 -124 
1.5 4.7 60.9 -42t 
I - 4 . 1  -17.6 189.1 . 2 7 i  
i 343.9 - 2 9 . 7  05.3~ i . 7 ~  
229.2 6.3 
286.2 -30.0 










. 420  
.357 
13.71 











39.6 9;ii 3.ii 
4-5690 4-5950 ,127 236.6 14.8 3.7 1.092 94.4 ,167 1.188 331.2 539.1 .963 1.408A 90.2 .YO0 -2.9 -20.5 330.2 *le9 
4-5960 4-6153.5 *PI3 090.4 -29.1 - 2 . 5  .675 103.1 .423 1.016 199.2 628.2 ,585 1.4460 108.0 1.339 1.4 1.1 64.7 a435 
4-6153.5 4-6210 -434 46.4 -2.4 -.9 1.212 60.8 .365 .?a4 102.7 161.5 ,4810 1.043A 100.0 -817 -3.8 -15.3 162.3 .e34 
12-51 9.60 3.80 2.74 6.1) 5.61 13.08 P / Z / l  67.0 51.6 19.3 ,318 5.9S2 160.3 348.3 -18-3 07.1L 1-57? 
4-5100 4-5050 ,141 241 .2  29.8 5.6 1.093 93.2 ,183 1.191 338.9 936.8 ,973 1.4OQA 90.8 ,763 -4.6 - 3 7 . 4  338.4 ~ $ 4 1  
4-5960 4-6156.6 .e60 294.6 -28.1 - 2 . 4  .667 101.8 .427 1.004 198.8 431.1 . 9 ? 5  1.4330 109.6 1.334 1.3 3.7 68-4 ,447 
4-6156e% 4-6220 .447 49.3 e.6 -.3 1.196 68.0 .376 ,743 107.8 170.7 .4640 1.0221 9 5 . 5  -792 - 3 . 5  -12.3 175.0 -216 
12.65 9.66 5.94 2.99 6.39 S.70 12.82 2/2/1 65.9 71.7 19.1 ,300 9.692 167.t 349.2 -11.5 69.4L 1.469 
4-B73C 4-5950 ,160 158.3 -67.3 -7.6 1.094 89.2 .178 1.198 5 . 2  172.0 ,9840 1.411A 91.7 a766 8 . 1  24.L 317.9 *173 
4-506' 4-6168.4 e216 310.4 -23.7 -1.9 ,637 96.5 .449 ,961 188.2 441.1 ,533 1.4000 112.5 1.S18 1.1 2 .7  61.7 *499 
4-016 . 4  4-8250 ,499 64.4 3.2 1.5 1 . 1 7 7  65.2 ,419 .?el 111.0 187.9 .4190 1.024 64.4 .I62 -2 .6  -4.6 110.0 
13.10 9.65 4.17 8.66 7.06 1.68 13.20 1/L/1 68.2 106.2 17.3 .241 6.658 $78.8 .C 2.4 94.SO 1.866 
4-8?40 4 - 5 9 5 0  . l i e  179.9 -51.0 -4.4 1.092 87.6 ,179 1.196 14.9 171.8 .0820 1.4111 91.8 .?OS 4.7 i 2 . 4  323.9 *147 
4-1960 4-6173.6 -264 317.4 -L1.2 -1.8 ,625 93.8 -462 .OS2 184.1 441.6 . 5 l 2  1.3920 114.0 1.311 1.1 1.4 81-11 * S t 8  
4-6173.1 4-6280 ,326 71.4 4.0  2.0  1.172 63.8 ,441 .71? 117.9 191.6 ,4000 1.033 61.1 - 7 9 7  -Le3 -3.9 17L.9 -205 
12.01 9.12 8.70 8.09 6.30 5.83 13.60 1/9/1 60.8 115.5 16.e .e11 7.091 118.7 1.4 6.1 96.20 lest4 
144 
OTOPOVER T I M E  S 30 DAYS 
__ 
C A U N C H  ARRIVE -SPEED1 R A l  OECLI 
D E P A R T  SWNGDY EPEE03 R A 3  O E C L S  
8WNG8I R E T U R N  6PEEO5 R A I  OECLl 
PROP AERO O V L  . .  
1984 IN8OUNO SWINGD’1 MISSION OURITION * S t 0  0113 
UARS A R R I V A L  D A T E  8 C445960 
16 OEC 1 9 8 4  
1 1 V 1 P S I  1 E C C E N  SUA THE11 THE12 P E R I H  A P H E L  P S I  2 V 2 I 2 O E C L C  RAL SPEEO2 
I S V 3 PSI 3 ECCEN SUA THE13  THE14 P E R I H  A P H E L  PSI 4 V 4 I 4 OECL4 R A 4  SPEEO4 
1 5 V 5 PSI 5 ECCEN SMA THE15 THE16 P E R I H  A P H E L  PSI 6 V 6 I 6 D E C L I  R A 6  6CEEO6 
O V A  EVA OVD EVR TYPE 3UN A 3UN R KAPPA - - A  E I N C  R A P  O E C L C  E T A  C E R I C  
M A R S  A R R I V A L  D A T E  z 2445960 (16 SEP 19841 - - .  
4-5660 4-5960 .!I7 218.3 - . 7  
4-5990 4-6142.2  3 2 3  275 .3  - 3 2 . 8  
4 - 9 1 4 2 . L  4-6180 -414 50 .6  - 9 . 7  
1 4 . 1 3  1 1 . 5 0  4 . 5 2  
2 . 0  1.082 98.1  .2OS 1.168 309.1  553.6 .925 1 .411  8 6 . 5  ,757 - e 3  - L L . l  304 .6  ,125  
- 4 . 2  ,727 110.8 .435 1.091 213.8  418 .2  .616  1,5650 106.8  1 .366  3 . 0  9 . 5  52 .4  .414 
-3 .1  1 .355  72.9 ,423 1.056 6 0 . 9  109.0 ,6090 I .5031 1 1 4 . 9  1 .021  - 4 . 8  - 1 6 . 6  190 .5  * 4 0 7  
2 . 6 3  8.05 7.38  16.86 2/2 /1  9 2 . 4  13.9 1 0 . 2  .351 5 .992  9 5 . 5  38 .1  - 7 0 . 1  88 .5L  1.751 
.142 224.0 . 9  
,309  279 .9  - 3 1 . 1  
.427 4 6 . 4  - 6 . 8  
1 3 . 5 4  10.95 3 .95  
2 . 2  1 .085  9 6 . 9  .196 1.175 316.1 150 .4  .940 
- 3 . 4  ,711 109 .2  ,434 1.064 209 .9  422 .6  , 802  
- 2 . 4  1.281 70.5 .375 ,878 82 .6  132 .2  .5490 
2.58 6 . 0 0  7 .00  1 5 . 0 1  2 / 2 / l  8 6 . 6  2 5 . 9  18.0 
2 . 5  1.088 9 5 . 7  .191 1.178 323.2 547.4  .953  
- 3 . 0  .699 107 .8  .435 1.046 206 .9  425.8 .591 
- 1 . 7  1 .235  6 9 . 0  ,369 .798 9 6 . 7  149 .6  . S O 3 0  
2 . 5 7  1 . 9 9  6 .75  13.84 2/E/l  8 1 . 5  4 0 . 4  19 .5  
3 . 2  1 .090  94 .4  . l a 5  1 .183  330.7 544.6 .964 
- 2 . 8  ,689 106 .6  .438 1.031 204.3  428 .6  . I 8 1  
- . 9  1.208 6 8 . 1  ,316 ,758 104 .9  162 .0  .4730 
2 . 6 0  6 . 0 2  8 . 5 5  13.48 2 / 2 / 1  77.4 5 6 . 3  20.4 











i . sono 
8 7 . 5  
107.8 
110 .4  
6.402 
8 8 . 3  
108 .8  





5 . 8 4 2  
.759 
1 .357  
.920  
129 .9  
.762 
1 . 3 5 0  
,652  
146 .6  
1 .345  
,810 
158.8 
. re4  
.129 2 2 9 . 2  4 . 5  
,299  283 .8  - 3 0 . 1  
.438 45 .0  - 4 . 4  
13.14  10.57  3 . 8 2  
- 1 . 3  - 2 5 . L  318 .3  . l e0  
2 . 0  5 . 7  6 2 . 3  ,438 
- 4 . 1  - 1 7 . 0  188 .4  ,216 
340.8  -29.2 8 5 . 0 ~  1.13r 
- 2 . 1  -28.6 324.7  .121 
1 . 6  5 . 0  68.0 . 448  
- 5 . 8  -14 .7  181 .6  .e40 
348.7  - 1 9 . 3  87 .9L  1 . 3 8 9  
,122  233 .9  1 1 . 2  
,292  287.4 - 2 9 . 3  
.448 4 7 . 0  - 2 . 3  
12 .90  10 .30  3 .75  
. i 2 4  238.7 2 2 . 9  4 . 4  i .ose  9 3 . 2  .ien i . i e 7  338.6  s 4 2 . 5  ,973  1.401 8 9 . 5  -3 .s  -54 .9  3 ~ 1 . 0  . i t@ 
,285 291.1  - 2 8 . 5  - 2 . 6  .679 1 0 5 . 3  $ 4 3 8  1.017 201.8 4 3 1 . 3  . 5 7 2  1.4620 1 1 0 . 0  1.339 1 . 8  4 . 3  69.1 ~ 4 5 9  
.A59 4 9 . 9  -.6 - . 3  1 .192  67 .4  ,385 , 7 3 8  109.4  171 .0  . 4540  1.022A 9 5 . 6  .786  - 3 . 5  -11 .7  175 .7  .22P 
1 2 . 8 6  10 .17  3 .78  2 . 7 2  6 . 1 3  6 . 3 9  12.90 2/2/1 74.7 72.2 2 0 . 4  .286 5 .637  1 6 5 . 4  8 5 1 . 2  - 1 2 . 8  89.7L 1 .325  
d - i r i o  4-3960 
4-5990 4-6161 .O 
4-9161.0 4-6230 
.162  246 .1  4 1 . 5  
.280 295.0  - 2 7 . 5  
,470  5 3 . 9  . 9  
13 ,64  10.43 4 . 1 9  
7 , s  1 .093  9 2 . 0  . i n  1.190 346.8 540.5 ,919 i . 4 0 0  8 9 . 9  .?ea  -0.8 
- 2 . 4  .670 104 .0  ,441 1.004 199 .3  434 .0  ,561 1.4460 1 1 0 . 7  1.334 1 . 5  
. 4  1.184 6 8 . 7  .395 . E 8  112.0  177.9 .4400 1.016A 9 1 . 4  ,712  -3.2 
3.21 8 . 6 2  6.25 12.86  2/2/1 7 5 . 0  8 6 . 6  1 9 . 8  ,272  5.802 170.5  354 .1  
-6.1 1.090 8 7 . 8  .176 1.191 1 5 . 0  1 7 8 . 0  .98ZD 1.40OA 9 O . A  ,768  8 .4  
- 1 . 9  ,636 9 8 . 3  .460 .961 190.1 443 .9  .519 1.4030 113.5  1.315 1 . 3  
2 .0  1.174 6 4 . 2  .435 ,720 116 .3  191.7 .4060 1.033 81 .3  ,781 - 2 , s  
3.17 6 . 5 8  6 . 0 0  13 .53  1/2/1 71 .9  111.6 1 6 . 6  ,223 6 . 9 4 2  1 7 4 . 9  5 . 5  
- 4 7 . 5  342.7 . i s 2  
4 . 0  73.5 . 4 r o  
- 7 . 6  9 i . i ~  P.SDO 
- 8 . 7  1 7 1 . 3  ,210  
1 9 . 3  316 .8  ,151  
3.0 8 7 . 4  . 519  
- 4 . 1  172 .7  ,261 
4 . 5  9 5 . 4 0  1.328 
.139 166 .6  - 5 9 . 0  
.519 70 .8  4 . 0  
13 .09  9 . 9 2  3 . 9 2  
,118  179 .4  -42 .8  
. 5 4 5  78.3  4 . 6  
12 .63  9 . 7 6  3 . 7 2  
,270 3 i i . o  -23 .0  
. e n  318.4 -20.4 
- 3 . 9  1.087 86.2 .179 1.187 25 .2  178 .2  .9740 1.400A 9 0 . 4  ,766  4 . 0  9 . 1  320.6 e134 
2 . 4  1 .171  6 2 . 9  ,456 ,717 118 .2  194.7 .3900 1 ,044  7 8 . 3  ,758 - 1 . 9  - 4 . 0  1 7 7 . 0  .286 
2.85 6 . 2 6  6 . 0 7  13.97 1/2/1 6 9 . 8  121 .3  l S . 4  .e03  7.484 1 7 1 . 9  1 0 . 9  7 .9  97 .20  1 . 3 1 3  
. l e 4  184 .2  - 3 0 . 9  - 2 . 9  1 .083  8 4 . 6  .186 1 .181  3 6 . 0  178.9 .9610 1.400A 9 0 . 3  ,783  2.9 Z.7 321 .9  - 1 3 0  
.284 327.6  -16 .7  -1 .4  .605 9 1 . 3  .495 .927 181 .3  453 .9  ,468 1.3850 117.1 1 . 2 9 8  1.2 2 . 4  lO1.Z , 5 8 3  
. 583  8 7 . 1  4 . 9  2 .8  1,164 6 0 . 9  ,487 ,710  121 .2  196.9 .3640 1 .056  7 5 . 2  ,751 - 1 . 3  - 4 . 5  1 6 2 . 9  ,320 
S2.89 10.12 3.77 2 . 7 7  6 . 1 8  6 . 3 5  14.61 1/2/1 70.1 125 .3  1 4 . 2  ,177 8 . 0 9 2  169 .3  1 7 . 9  10.6 9 0 . 4 0  1 , 2 5 3  
4 - 5 7 7 0  4-5960 .142  187 .7  - 2 3 . 6  -2 .4  1 .077  8 2 . 8  .196 1 ,171  4 7 . 1  180.0 .9410 1.400 90.0 .758 2 .2  -2.1 321.4 . i l l  
4-5990 4-6194.0 3 1 9  339.8  - 1 0 . 9  - 1 . 1  ,581 8 4 . 1  .539 ,904 174.9  462.5 .416 1.391 120.8  1 .285  1 . 3  2 . 2  112.0 , 6 5 5  
4-6194.0 4-6290 ,655 9 9 . 0  4 . 7  3 . 2  1 .146  5 7 . 0  ,546 .692 127 .3  197 .6  .3140 1 .010  7 1 . 0  .728 -,I - 5 . 6  190 .9  , 3 7 5  
- 1 . 7  .e22  9 5 . 4  ,473 .945 186 .1  4 4 6 . 3  .498 1.3920 i i 5 . 0  1 .307  1 . 2  2 .7  9 3 . 1  . 5 4 5  
14.02  11.24 3 . 9 s  2 . 7 7  6 . 1 9  7 . 2 9  1 5 . 7 4  i / w i  71.7 127.2 1 3 . 2  ,140 8 . 6 7 8  108.4 e 8 . 3  1 1 . 0  i o 3 . 0 0  1 . 0 7 5  
4-5760 4-5960 
4-5990 4-6184.8  
4-6194.6 4-8280 
__ .. __ MAR3 A R R I V A L  D A T E  = 2445970 (26 SEP 19841 - 
2 . 8  1 .090  9 4 . 6  ,184 1.181 329 .8  5 5 0 . 1  .963  1.399 8 7 . 7  .767 - 1 . 8  -26.8 318.8  ,119 
-3.0 ,704 110.1 .454 1.051 209.2  429 .6  , 5 7 4  1.5280 1 1 0 . 2  1 .351  2 . 1  5 . 6  6 7 . 9  , 4 7 0  
- 1 . 0  1 .200  6 7 . 0  ,393 ,748 1 0 8 . 1  162 .8  .4540 1.0421 100.5  -799  - 3 . 9  -13.8 181.0 . e50  
2 .55  5 . 9 7  7 . 5 2  13.35 2/2/1 8 8 . 3  57 .3  2 1 . 6  .273 5 .327  1 5 7 . 9  351 .6  -$9 .7  88.7L 1 . 1 8 0  
4-5690 4-5970 .120 233.9  8 . 0  
4-6000 4-6156.0  .328 286.1  - 2 9 . 2  
4-6156.0 4-6210 .470  4 7 . 8  -2.3 
13.81  11 .25  3 . 7 3  
4-9000 4-6159.1 .319 289 .3  - 2 8 . 4  
4-6159.1 4-6220 .478 5 0 . 8  -.6 
13.58  10.98 3 .70  
4-r)ioo 4-5970 . s i 6  237 .7  1 7 . 3  3 . 6  1 .091  93 .3  ,179 1 .181  337 .8  547 .9  .9T2 1 .397  8 8 . 3  .769 -2 .8 - 3 3 . 6  325.1 .121 
- 2 . 7  .694 1 0 8 . 9  . 4 5 4  1 . 0 3 5  206 .7  432.1 .565 1 . 5 0 5 0  110 .7  1.345 2 . 0  5 . 1  71.5 ,479  
- . 3  1 .185  6 6 . 4  .401 -729 112 .1  171 .4  -4170  1.022A 9 5 . 7  .775 - 3 . 5  -10.8 175.3  .e31  
2 . 6 0  6 . 0 1  7 .28  13 .05  2/2/1 8 4 . 9  72.9 21 .S  .E63 5 .363  1 6 4 . 3  353 .9  -13.6 90.40 1 . 1 4 9  
,130 e 4 1 . 8  32.0 5 . 4  1 .092  9 2 . 1  . 1 7 5  1.187 346 .1  546 .0  ,979  1.395 
,311 292 .7  -27 .6  - 2 . 5  ,683 107 .6  a 4 5 5  1.019 204.1 4 3 4 . 6  .S56 1.4830 
.A87 5 4 . 8  -8 . 4  1.178 85.8 . * l o  -721 114 .3  178 .1  . 4 Y 5 0  l.Ol8A 
8 . 7 0  i 0 . 8 9  3 . 8 3  2.80 e , z i  r.06 i e . 9 9  e / 2 / i  82.8 8 6 . 9  20.8 .e54 
8 8 . 7  . 7 7 0  
111 .4  1 . 3 3 9  
S . 5 4 8  369.1 
o i . 3  . r e 3  
- 4 . 1  -4L.2 
1.8 4 . 6  
- 3 . 2  - 0 . 0  
356.5  - 6 . 8  
333 .e  
7 3 . 2  
91  .BO 
3 1 4 . 6  
9 3 . 9  




102 .4  
i r i . 3  
96 .40  
* 1 32 
.48* . e29 
1.154 




. l e e  . 5 69 
.511 
1 .e09 
,131  172.6  - 5 0 . 3  - 5 . 1  1.087 86 .4  ,177 1.185 2 4 . 5  183 .7  e9750 1.394 8 9 . 2  a769 5 .1  1 3 . 9  
.E86 312.6  - 2 2 . 0  - 1 . 7  .633 100 .0  .474 .955 191 .5  447.1 ,503 1.4070 114.8  1 .311  1 .4  3 . 1  
3 .13  10 .23  3 . 8 4  2.90 6.31  6 .39  13.95 l / Z / l  80.3 121 .3  15 .6  -204 1 . 2 6 2  1 7 3 . 3  1 1 . 5  6 .5  
. s 4 3  78.1  4 . 7  2 . 4  1 .172  6 3 . 0  .454 ,718 i i 8 . 0  194.1 . 3 9 i o  1.014 78.4 .759 - 1 . 0  - 4 . 0  
,126 102.0 - 3 8 . 0  -3 .5  1 .082  8 4 . 8  ,183 1 .179  35 .1  184.2 ,9630 1 .395  
.e85  320 .4  - 1 9 . 2  - 1 . 5  ,6lR 96.8  ,487 .937 1 8 7 . 3  451.5 . 481  1.3930 
.569 8 6 . 0  5 . 1  2 .8  1.169 61 .7  , 4 7 5  .716 119 .6  197.2 ,3760 1 .056  
2 . 9 0  10 .18  3 . 0 0  2 .72  6 . 1 3  6 . 3 8  14.44 1/211 80 .5  125.7 1 4 . 5  a186 
6 9 . 1  .786 
116 .2  1 .302  
75.6 ,750  
7.937 170 .4  
3 . 4  4 . 6  
1.4 L . 9  
17 .2  9 . 4  
- 1 . 4  - 4 . 7  
4 - 5 7 7 0  4-5970 . i 4 0  i 8 r . o  -20 .8  -2.6 1.077 8 3 . 0  ,193 t . 1 7 0  4 6 . 0  185.1 ,9440 1.395 80.8 
4-6000 4-6190.1  .294 330.1 - 1 5 . 2  - 1 . 2  ,597 9 2 . 2  .SO9 ,917 182 .2  457.2 - 4 5 0  1 .3830 1 1 8 . 3  
4-9190.1 4-6290 .e08 9 5 . 3  5 . 1  3 . 1  1 .163  59 .6  ,506 ,710 122.4 198 .9  . 3510  1.069 7 2 . 5  
13.25 10 .55  3 . 9 4  2 .70  6.11 6.61 15.12  1/211 82.1 l 2 S . 7  1 3 . 2  ,163 8 . 6 7 2  
W A R S  ARRIVAL D A T E  : 2445980 I 6 OCT 1984) - -. - I - - _.. . - _.-. ._ . - 
,762  




1 . 4  
-.e 
2 4 . 6  
- 1 . 4  316 .7  
L.8 106.4 
- 5 . 0  1 9 9 . 1  
1 1 . 6  100.50 
,127 
* 608 
. 3 4 0  
1.148 
4-1760 4-5980 , 133  170.7 - 1 2 . 6  - 1 . 4  1.082 85.0 -161 1.179 3 3 . 6  189 .0  .9650 1 .392  8 8 . 0  
4-6010 4-6163.6 -303 3 1 5 . 3  -20 .6  . - 1 . 1  .e27 101 .5  ,490 ,946 192 .4  450 .7  , 483  1.4130 116.3 
1 3 . 4 7  10.70  3 . 6 6  2 .78  8 . 1 9  6 . 8 4  14.47 1 / 2 l l  9 0 . 2  125 .6  1 5 . 0  ,184 1.676 




. Y O  
4 . 2  
1.6 
- 1 . 4  
18.L 
L . 6  
1 . 5  
- . 9  
L4.3 
7 . 9  3 1 1 . 6  
3.L 101.1  
7.8 98.LO 
- 4 . 7  1 0 2 . 1  
4-5170 4-5960 . i s 9  180.4 - 5 1 . 0  - 3 . 2  1.077 8 3 . 3  ,190 1.171 4 4 . 3  189.7 ,9480 1 .393  6 7 . 7  
13.39  10 .09  3 . 9 3  e.ro  8 . i ~  6 . 7 6  i 4 . 9 9  i / z / i  91 .6  i z 9 . 0  13.6 . i o 8  6 .455  
4-6010 4-61SO.L , 300  323.4 - 1 7 . 6  - 1 . 3  ,608 9 7 . 9  ,504 .927 187.9 455.2 .460 1.3950 117.7 




1 6 9 . 4  
- . 3  312 .5  
L.9 10?.9 
- 3 . 9  168.8 
10.5 99 .80  
.1e7 
. S O ?  




. 3 ? 6  
I .et9 
4-5?60  4-5960 .159 191.6  -24 .4  -2.6 1.071 81 .5  .e03  1.159 5 5 . 2  190.6 .9240 1.395 87 .3  
4-6010 4-6196.3 .308 333.6 -13 .1  -1 .0  .386 9 2 . 1  .528 . O D 5  162.4 461 .0  -427 1.3830 120.0  
4-6199.8 4 -6SOO ,639 104.4 5 .1  3 . 3  1 . 1 6 0  58.0 ,530 . I08  124 .3  200.5 .3330 1.083 6 9 . 6  
13.85 1 1 . 0 0  4 . 1 5  e . 7 5  6 . 1 7  8 . 9 4  1 5 . 7 5  i m i  94.1 131 .1  1 2 . 3  . i d 7  9 .342  
L.0 
1 . 5  
-.L 
3t.t 
-6.0 311.9  
t .1  116 .5  
- 1 . 4  196 .3  
i e . 1  i o i . 9 0  - -  
3 . 4  
1 . 7  
-.8 
L5.1 
MARS ARRIVAL DATE a L445990 (16  OCT 19841 -- - - 
4 - 3 7 7 0  4-5990 .141  185.2  -36 .6  -3.S 1.078 63.1 -188 1.113 42.1 1 9 3 . 1  .OS30 1 .394  86.9 
4-9020 4-8189.1  .32O 319.0  -16.8 -1 .3  . e l 9  102 .1  ,510 .939 192 .9  454 .7  .460  1.4180 117.9  
4-*109.? 4-9290 .a04 95.0  5.D 3.1 1.184 59.8 .SO3 .712 122 .0  199.1 .S540 1 . 0 6 9  T t . 6  





1 . 6  309.0 
3.t 1 0 9 . 1  
-1.6 180.0 
6 . 0  99.80 
4-B180 4-5990 .IS5 102.0 -L7.8 - 3 . 0  1 . O l t  8 1 . 0  .e00 1.181 S e . 7  194.b .OS10 1.398 88.5 
4-9020 4-6195.0 .315 327 .3  -15 .5  -1 .0  .59? 9 8 . 1  ,524 .917 188.0 450.L .436 1.3070 1 1 9 . 5  
4-aio5.e 4-6300 .631 i o s . 1  5.c 3 . 3  i . 1 8 ~  w . 5  ,593 . ? t i  123.4 c o o . ?  ,3390 1.083 7~1 .1  






l . ?  
- .a  
3 t . l  
- 5 . 3  L 8 so0 .1  118 L 
- 1 . 4  106.0 
11.0 i o i . 3 0  
145 
SIOPOVER TIME s 30 BAY8 MlS8ION OURATlON z 560 O A V S  
UARS ARRIVAL OATE = C445870 
10 JUN 1904 
1984 INBOUND SWINGBY 
- _ _  
LAUNCH ARRlVE S P E E O l  R A 1  OECLl 
DEPART EWNCDY 3PEEO3 R A 3  OECL3 
SWNGBY RETURN SPEED5 R A 5  OECLS 
PROP AERO OVL - 
_. 
-__ - _  - _  
1 1 V 1 P S I  1 ECCEN SMA THE11 THE12 PERIH APHEL PSI 2 
I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 P E R I H  APHEL PSI 4 
I 3 V 5 P S I  5 ECCEN SMA THE15 T H E T I  PERIH APHEL P31 6 
O V A  EVA DVO EVR TYPE SUN A SUN R T A P P A - .  - A  E _ _ _  - 
M A R S  ARRIVAL OATE I 2445870 (18 JUN 1984) - - - 
.8 1.011 104.8 .292 1.173 284 .3  526.3 .E31 1.515A 95.5 
a9 ,672 94.0 .347 1 ,089  187.6 377.8 ,710 1.4670 94 .6  
-2.8 1.380 93.6 .372 1.138 346.6 453.6 .714 1.5624 110.8 
4.10 7.49 3 . 6 7  15.42 2 / 2 / l  42.5 3.8 53.0 1.243 9.241 
v 2  
v 4  














I L DECLL 
I 4 OECL4 
I 6 O E C L 6  
RAP OECLP 
1.4 -15.8 
-1.3 -12 .0  
321.5 - . O  
1.4 -15.8 
- 1 . 3  -12.0 
321.7 . I  
-2 .8  -11.8 
-2.8 -11 .3  
R A E  SPCEOZ 
RA4 (PEE04  
R A 6  9PEEO6 
E T A  PERlC 
301.1 ,193  
23.6 .e20 
199.5 .sea 
301.1 ,193  
2 3 . 5  . 220  
199.6 ,361 
175.10 1.535 
i r s . 3 0  1 . 5 4 3  
4-5610 4-5870 ,259 181.6 2 . 6  
4-5900 4-6099.9 .174 2 7 7 . 0  -20 .3  
13.40 9.30 5.64 
4-5010 4-5870 .e59 181.6 2 . 6  
4-5900 4-6100.1 .174 277.1 -20 .6  
13.40 9.30 5.64 
4-0099.9 4-6i70 .220 79.5 -17.8 
4-6100.1 4-6170 ,220 79.5 -17.8 
.8 1.071 104.8 .292 1.173 284 .3  526.3 .a31 1.513A 95.S 
.8 .672  94.0 ,348 1.088 187.6 378.0 ,710 1.4670 94.0 
-2 .8  1.380 93.6 , 3 7 3  1.139 346.8 453.4 . r i 4  1 . 5 6 5 ~  110.9 
4.10 7.49 3 .67  15.44 2 / 2 / i  42 .5  3 . 8  53.i 1.242 2 .236  
4-5620 4-58ro .e48 188.7 .i .a 1 .079  104.0 .287 i . i o 9  288.9 521.1 ,841 1 . 5 3 1 ~  97.3 
4-5900 4-t.086.4 ,178 272.6 -40 .4  -4 .3  .e77 95.1 .343 1.096 190.0 358.3 . W O A  1.4720 89.6 
13.62 9 .20  5 . 4 5  4.42 7.81 3.75 13.40 z / i / i  3 7 . 0  i i . 9  51.3 1.619 2.087 
4-6006.4 4-6180 .193 7 5 . 4  - 2 4 . 3  -3.S 1.321 95 .3  .272 .969 334.8 473 .4  . I 0 6  1.232A 105.6 
1 . 2  -15.4 306.8 ,207 
2 . 5  1 7 . 7  35.6 . i o 3  
. I  -8.3 200.5 , 253  
3zs.o 48 .4  i e7 .m 1.159 
4-5e io  4-sero  .e30 203.0 - 3 . 4  
4-5900 4-6067.5 ,180 272.4 -33.0 
4-5840 4-5070 .23O 203.0 -3 .4  
4-6067.5 4-6200 ,255 66.6 S2.1 
14.09 8 . 9 7  5.15 
4-5900 4-6080.3 ,174 271.6 -36.2 
4-6000.3 4-6200 ,195 71.3 -45 .8  
13.95 8.83 5.15 
1.3 1.096 102.4 ,284 1.226 298.4 510.7 . e 7 7  1.574A 100.5 .721 .I -15.2 3 1 5 . 1  a236 
-2 .4  ,668 95.2 -360 1.002 189.4 327.3 ,693A 1.4110 81.S 1.358 - 7  4 . 0  53.2 - 2 5 5  
9.1  1.274 96.6 .205 ,872 319.3 507 .6  ,693 1.051A 97.6 .S i3  - 1 L . L  -49.3 159.9 - 2 4 3  
S.12 8 .51  5.81 13.23 2 /1 /2  28 .1  63.7 49.5 .927 L.391 79.2 33 .7  -19.5 7 5 . S L  1.290 
1.3 1.096 102.4 .284 1.226 298.4 510.1 , 8 7 1  1.174). 100.1  . ? e l  - 1  -15.L 315.1 ,236 
-3.1 ,676 95 .3  .345 1.095 190.3 348.8 ,718). 1.4720 67 .1  1.365 1 .4  9.0 43.0 -195  
-6.3 1.285 94 .8  .207 .E90 331.6 499.4 .706 1.074A 99.1 .92$ 3.0 7 . 0  207.9 -161 
5.12 8.51 3.67 12.08 2 /1 /1  28.5 34.2 60.9  1.577 1.974 68.1 1.4 60.6 101.10 1.536 
MARS ARRIVAL DATE = 2445880 (28 JUN 1984) - -  
1.088 104.3 .282 1.163 284.3 531.7 ,835 1.491A 93.2 .698 1 . 3  -11.8 299.7 ,175 
.680 96.0 .346 1.087 191.5 377.4 . 7 l l  1.4640 94.4 1.365 -3.1 -19.4 25.6  -220  
1.382 93.4 .375 1.144 3 4 7 . 5  413.1 -715 1.573A 110.9 1.059 -1.3 -12 .3  199.7 -363 
1.068 104.3  .E82 1.163 284.3 531.7 . e 3 5  1.491A 93.2 .698 1 .3  -15.0 299.7 a175 
,678 95.7 .348 1.085 190.9 380.1 ,708  1.4620 95 .1  1.365 -2 .0  -12.2 25.1 -221  
1.387 92.9 .384 1.162 349.7 451.9 .716 1.608A 111.2 1.065 -1 .5  -12.6 200.1 -370  
7 .08  3.68 11.63 2 /2 /1  49 .2  4 .1  tl2.2 1.236 2.271 17.6 323.5 5 . 9  170.50 1.572 
1.068 104.3 .e82 1.163 284.3 S31.7 -855  1.491A 93 .2  .096 1 .3  -15.6 299.7 a175 
1.449 79.2 .53Z 1.458 31 .3  85.5 .6820 2.234A 117.0 1.144 - 4 . 0  - 1 7 . 7  201.4 , 508  
7.08 4.67 18 .71  2 / 2 / 1  49.2 6 .4  L5.l .446 4.604 26.6  323.0 2 7 . 5  119.70 1.006 
7 .08  3.67 19.47 z / z / i  49.2 3.9 50.a 1.245 2.331 20.7 322.0 -1.0 1 7 i . i ~  1 . 6 5 1  
. m 7  89 .2  ,394 1.039 178.8 416.0 . e 9  1.448 105.0  i.350 - 4  - 1 . 3  30.1 .36r 
4-5610 4-5880 ,251 181.9 3.2 
4-5910 4-6100.8 .174 273.6 -19.5 
12.84 9.16 5 . 4 9  
4-5610 4-¶060 .E51 161.9 3 . 2  
4-5910 4-6102.8 .174 274.8 -23 .8  
4-6102.8 4-6170 .221 79.0 -17.5 
12.85 9 . 1 7  5.49 
4-5610 4-5880 -251 181.9 3.2 
4-5910 4-6132.5 . e l7  298.3 -26.6 
4-e ioo .8  4-6170 .e20 79.4 - 1 7 . 1  
4 - 6 i ~ e . 5  4-6170 ,307 60.6 -12.9 













4-5620 4-5880 .2S8 188.9 .8 1.0 1.075 103.4 .275 1.177 289.0 526.6 ,855 1 . 5 O O A  95.0 .705 1.1 -15 .3  306.2 -186  
4-5910 4-6089.3 ,176 268.9 -36 .8  - 3 . 5  .685 97.0 ,342 1.091 193.9 361.1 .720 1.4700 90.3 1.366 1 . 4  1 0 . 3  35.1 -188  
4-6069.8 4-6180 . I 8 8  76.3 - 2 3 . 0  - 3 . 2  1.326 94.8 .276 .979 337 .6  411.5 .708 1.249A 106.0 ,984 - , S  -10.0 200.9 - 2 5 9  
12.93 8.99 S.27 3.93 7.33 3.72 13.51 2/1/1 42.9 10.9 112.3 1.710 2.269 41.0  330.7 40.2  135.20 L.169 
1.1 1.082 102 6 271 1 191 293.8 S21.5 ,869 1 5 4 A  96 6 .713 S O  -15.0 311.7 -196  
- 2 . 4  .683 9714 : I 4 7  1:093 194.4 344.1 .714A 1:4)20 85:s 1.364 .6 4 . 2  47.9 * P O 2  
- 5 . 7  1.294 93.7 ,228 .909 328.7 489.7 . l o 2  1.116A 101.6 ,940 2 . 5  2 . 9  204.1 .193 
4.21 7 .61  3.71 12.48 2 / 1 / 1  37.6 25.3 48.2 1.471 2.451 65.6 . 4  5 9 . 1  100.60 L.134 
4-5630 4-S08O .227 196.0 -1.1 
4-5910 4-6076.4 ,176 267.3 -33.4 
4-0076.4 4-0190 ,202 71.2 -38.9 
13 .02  6 . 8 0  5.09 
4-5640 4-5880 . 2 l 7  203.1 - 2 . 5  
4-5910 4-0067.7 - 1 8 s  268.7 - 3 2 . 1  
13.32 8.81 4.94 
4-6oer.r 4-6200 .ZIO 67.2 53.4 
1.4 1.090 101.8 ,268 1,207 298.7 516.4 ,883 1 .5301  98.1 
9 . 5  1.274 96.6 .20S .E73 319.4 107.5 ,693 1.052A 97 .6  
4.11 7.90 3.87 13.32 2 /1 /2  33 .2  6 4 . 2  52.1 .E87 2.276 
1.4 1.090 101.6 .E68 1.207 298.7 116.4 -883 1.5301 9 8 . 1  
-6.3 1.285 94.8 ,207 ,890 331.5 499.4 . I O 8  1.074A 99 .1  
4.11 7.90 3.10 12.08 2 / l / l  33 .2  34 .5  55.5 1.557 2 .146  
- 2 . 2  .67S 97.2 .sei i . m o  103.2 325.7 . ~ O A  I.*TOD 81.1 









.6 -15.0 316.4 . e l 0  
.4 2.2 55.3 .260 
,12.8 -49.7 159.2 ~ 2 4 6  
36.6 -00 .5  73.6L 1.132 











4-6003 .5  
4 - 5 0 6 0  
4-5910 
4-OO0S.O 
4-5880  .217 203.1 -2.5 
4-6080.2 , 1 7 1  267.3 - 3 3 . 7  
4-6200 . I 9 6  71.3 -46.1 
13.15 8.64 4 . 9 4  
.6 -15.0 316.4 .2lO 
3.1 7.4 208.0 . I02  
. 7  4 .7  4 5 . 9  . i s 6  








4 -6083 .1  
4-6220 
4-5080 
4 - 6 0 6 5  . I  
4-6220  
,208 
, 1 7 7  
,216 





. e 0 3  
.175 
,189 




i a . 5 7  
_. 
210.5 -2 .5  1 .8  1,098 100.9 ,267 1.224 8 0 3 . 8  511.5 ,897 1.151A 99.5 ,728 .l -15.5 520.6 e223 
267.4 -33.0 - 2 . 3  .682 97.4 , 350  1.090 194.2 338.5 .709A 1.4720 84.5 1.362 .I 3 . 4  51.0 . e l 6  
69 .8  51.8 7 . 7  1.271 95.2 .193 ,871 326.9 512.8 ,703 1.040A 96.1 ,910 -11.0 -51.8 162.7 -216  
6.56 4 . 0 2  4 .62  8.20 3 .74  12.82 2/1/2 29.4 66.6 50.9 1.286 L .326  1 S . 2  2 9 . 1  - 5 7 . 6  85. lL  1.705 
210.5 - 2 . 5  
267 .6  -34.3 
71.1 -51.1 
6.50 4.82 
1 .8  1.098 100.9 ,267 1.224 303.8 511.5 ,897 1.1511 9 9 . 1  . I28  . I  - 1 5 . 9  320.6 .223 
-2.6 ,081 97.3  .344 1.095 194.4 351.3 .719A 1.4120 87 .8  1.365 .6 5 . 7  42.8 -190  
- 8 . 7  1.280 93.9 ,192 .e79 33s.2 508.4 .?io 1 . 0 4 9 ~  96.9 ,916 3.3 11.0 210.3 . i s 6  
4 . 6 2  8 .20  3.69 11.82 z / i / i  29.4 44.1 61.6 1.662 1.940 70.3 8 . 0  50.7 10o.e~ 1.571 
218.7 .I 2.7 1.105 100.1 ,267 1.243 309.0 506.6 ,911  1.5141 100.7 ,737 -1.0 -17.5 3 2 4 . 8  .e36  
267.6 - 3 4 . 4  - 2 . 7  - 6 8 5  9 7 . 3  ,344 1.095 194.4 352.2 ,7191 1.4720 8 8 . 0  1.165 .6 6 . 0  42.1 ,189 
70.1 54 .0  6.9 1.276 93.6 .183 . E 7 1  336.4 518.3 ,712 1.031A 94 .7  .906 -10 .3  - 5 4 . 4  163.4 -199  
8 . 4 2  4 . 7 4  5.14 8 .53  3.69 i e .56  ~ / i / z  26.4 7 0 . 7  53.3 1.679 2.229 0 9 . 5  11.6 -51.8 1 0 i . i ~  e.064 
2 . 7  1.105 100.1 ,267 1.243 309.0 106.6 . D l 1  1.574A 100.7 ,737 -1.0 -17.5 
-2 .6  A 8 5  97.2 , 3 4 3  1.096 194.2 355 .6  ,720A 1.4710 8 8 . 9  1.366 1.0 7.2 
-6.9 1.271 9 5 . 2  ,185 , 8 7 3  359.1 l l 7 . 2  .713 1.032A 9 4 . 9  .SO9 3.5 16.7 
1.14 @ . I 3  3.69 11.65 i?/l/l 26.4 55.2 67.5 1.724 1.199 71.5 8 . 9  56 .4  
U A R 3  ARRIVAL DATE : 2445890 I 8 JUL 1964) - .  
1.0 1.058 105.1 ,287 1.144 219.3 a42.i  . a i 6  1.473 89.1 ,691 1.4 -16.3 
- 2 . 0  ,673 99 .3  .381 1.065 195.8 312.7 ,659A 1.4700 7 7 . 5  1.351 - 1  
-6.3 1,320 100.6 ,515 , 976  313.5 4 7 2 . 3  ,670 l . Z B 6 A  108.3 .989 6.1  16.L 
3.23 6.63 4.22 14.57 2 /1 /1  65.9 22.2 36.4 .589 3.199 87 .3  49.4 72 .1  
SP4.6 .236 
39.12 , 1 0 7  
~ 1 1 . 1  . i e o  
~ O C . ~ D  i . a n  
2 0 6 . 0  ,153 
189.0 - 3 1 0  
7 5 . 5 L  1.295 
5 7 . 0  .sea 
2 i e . r  . J  
8 . 4 3  4 . 7 4  
268.0 -35.1 
70.4 -55.1 
-. .- . 
4-5600 4 - 5 6 9 0  .262  175.3 6 .3  
4-1910 4-6061.6 .198 266.6 -30.6 
4-6061.0 4-6160 , 320  59.8 -35.8 
13.13 9.90 5 . 6 8  
4-5610 4-5890 
4-5920 4-6099.7 















4-oa4t. i  4 -e ieo  
.e45 182.2 3.8 1.0 1.065 104.0 .275 1.155 284.1 S37.1 
.193 268.4 -44.7 - 5 . 7  .690 98.3 .346 1.090 196.4 374.6 
.22O 79.5 -17.9 -L.8 1.379 93.7 .371 1.136 346.4 4 5 3 . 1  






























1.1680 93 .7  
1.557A 110.8  
1.245 1.845 
, 2 4 1  182.2 3.8 
,176 269.8 -20.4 
-220 79 .2  -11.6 
1L.51 9.15 5.39 
1.0 1.06s 104.0 .275 1.155 264.1 537.1 
.9 .680 98.0 . 3 4 7  1.088 1 9 5 . 7  378.0 
3.36 6.78  3.76 15.58 L/2/1 51.2 4.0 
- 9 . 8  1.38s 93.0 ,381 1.156 349.0 452 .3  




.e45 182.2 8.8 1.0 1.065 104.0 .e71 1.155 284.1 531.1 
.179 271.5 -27.6 - .9 .686 97.7 .349 1.084 194.8 381.5 
.221 78.4 -17.3 -2.7 1.391 92.3 .392 1.179 351.9 450.8 





.245 182.2 3.6 
.LO4 293.6 -26.2 
,342 61.7 -13.4 
13.11 9.75 5.39 
.e30 189.2 1.5 
. i d 0  264.2 -32 .7  
. l a 6  76.5 -22.6 









11.065 104.0 .e75 1.155 284.1 537.1 
-657 92.3 .383 1.041 183.8 411.9 
i .445 80.7 . l i e  1.432 27.5 65.0 
b 6.76 4.36 16.36 P/2 /1  5 7 . 2  8.3 
1.072 103.0 .266 1.161 289.0 132.1 
I .694 99.1 ,344 1.098 196.3 361.4 
1.327 94.6 ,278 .962 338.6 470.8 
1 6.94 3.80 13.55 wi l l  49.9 10.0 
1.473A 91.1 . ? O t  1.3 -15.9 291.1 .160 
1.4390 103.1  1.351 - .L -.6 37.1 .S4L 
t.174A 116.3 1.139 - 3 . 8  -17.6 201.6 - 4 9 3  
. s i 3  4.280 z0.3 383.4 ~8.8 ier.ao i.oc~e 
1.1 - 1 5 . 1  304.1 
- .4  -10.6 e0i.i 
.4 2.9 36.1 


















i .384  
,939 
e9.0 
1.1 - 1 5 . 1  304.1 
-.l -.4 4 0 . t  
-4.0 -18.0 198 .8  
318.3 14.8 9b.3D 
.e -19.1 811.0 
3.0 0 .8  e04.0 
.t 1 . L  50.9 
9.4 80.1 98.10 
.E30 169.2 1 .5  
.C3L 304.6 -L5.5 
.4lL 80.6 - 9 . 1  
11.11 10.11 5 .15  
,183 C6t.6 -11.0 
.e11 i96.t -.4 
.e10 11.0 - 4 s . t  m . o r  e m  4.95 
1.1 1.072 103.0 ,266 1.161 e69.0 63L.l 
-8 .9  .641 86.4 .412 1.018 117.7 424.8 
5.54 6.94 5.03 10.64 WE/1 49.9 13.9 
-t.l .692 99.6 ,550 1.095 198.9 341.1 
-8.L 1.L93 93.8 .LE7 .e07 3P7.6 490.5 
-3.1 i .m 75.0 .re2 1 . 0 ~ 0  60.1 108.o 
i . e  1.070 1oe.i .LBO i . i 7 0  t 9 3 . 9  521.1 
3 . r ~  i.10 3.01 1C.48 c w i  43.0 c1.1 
14 6 
8TOPOVER TIME a 30 D A Y 8  1984 INBOUND SWINGBY MlSSlON OURATION : 560 D A Y S  
8 JUL 1984 
M A R S  ARRIVAL D A T E  = e445690 
- -_ 
LAUNCH ARRIVE- OPEEOl R A l  OECLl I 1 V 1 PS1 1 ECCEN SUA l H E l l  l H E l 2  PERIH APHEL PSI 2 V 2 I 2 DECLO R A C  SPECOe 
DEPART 8WNGBY 8PEEDS R A 3  OECL3 I 3 V 3 PSl 3 ECCEN SWA THE13 THE14 PERlM APHEL PS1 4 V 4 I 4 OECL4 R A 4  apEE04 
OWNGBY RETURN EPEE05 R A 5  OECLS I 5 V 5 P S I  5 ECCEN 3WA WET5 T H E 1 6  PERIH APHEL PSI 8 V 0 I 8 DECL6 R A E  8PEEOe 
PROP A F R O  O V A  E V A  o m  EVR TYPE SUN A SUN R K A P P A  - A  E INC RAP OECLP E T A  CERIC - - . - - . - -._ _-_ -- 
4-%640 1-1890 .'LO6 203.3 -1.7 
4-5920  4-6067.9 e190 264.3 -31.1 
4-6067.9 4-0200 .266 67.8 54.8 
12.80 8.81 4 . 7 8  
4-5640 4-1890 ,208 203.3 -1.7 
4-5920 4-6079.9 ,182 262.5 -31.8 
4-6079.9 4-6200 .ZOO 11.4 -47.1 
12.61 8.62 4.78 
4 - 5 6 5 0  4-5890 .196 210.5 -1.9 
4-¶920 4-6015 .L  ,184 262.8 -31.5 

















4, $700 4-5890 








- .  - 
1 . 4  1.085 101.2 . 2 5 5  1.192 299.0 522 .2  ,889 'L.496A 95.9 ,721 . 5  -15.0 318.4 . l B @  
- 2 . 0  .684 99.5 ,364 1.081 197.S 324.S ,667~ 1.4750 80.7 1.3S8 . l  .I 16.9 . P I 6  
9.9 1.274 96.6 ,205 .875 119.6 501.4 .e94 1.052A 97.6 .Pi3 -12 .9  -50.1 118.5 .e53 
3-99 7.39 4 .03  13.41 2/1/2 38.8 64.6 54.8 .E48 2.181 82.3 42.7 -81.0 72.6L 1.001 
1.4 1.085 101.2 , 2 5 5  1.192 299.0 522.2 .E69 1.496A 95.9 ,721 . 5  -15.0 316.4 .I88 
- 2 . 1  ,693 99.6 ,348 1.097 199.0 345.3 .715A 1.4780 86.2 1.365 -2 1.4 48.4 - 2 0 0  
-8.6 1.285 94.8 .201 .E90 331.2 499.5 .IO6 1.074A 99.0 .925 3.3 8 . 7  208.2 .le3 
5.99 7.39 3 .85  12.09 W i l l  38.8 35.3 52 .5  1.498 2.260 70.4 12.9 58.8 95.7D 1.888 
1.8  1.092 100.3 ,252 1.207 304.2 517.4 -903 1.5lOA 97.2 -728 .1 -15.4 321.1 ,199 
-2.1 ,691 99.8 ,353 1.093 198.7 337.3 .707A 1.4180 84.2 1.363 .e 1.1 5 2 . 9  ~ 2 2 0  
8 . 0  1.275 95.2 .193 .E11 327.0 512 .1  .703 1.04OA 98.1 ,910 -11.2 -52 .2  162.1 -220 
4.24 7.63 3.90 12.88 W112 34.1 66.9 53.6 1.238 2.211 77.2 30.0 -59.4 83.1L 1.499 
-196 210.5 -1.9 1.8 1.092 100.3 ,252 1.207 304.2 511.4 +903 1.5101 97.2 .728 - 1  -15.4 321.1 -199 
el 8 1  262.7 -32.0 -2 .1  ,694 99.5 .346 1.098 199.0 349.9 .718A 1.4780 87.4 1.366 - 2  1.7 4 5 . 1  -192 
a192 71.2 -11.6 -6.8 1.280 93.9 -192 .e79 335.2 5 0 8 . 5  .710 1.048A 96.9 a916 3.4 12.3 210.5 .136 
12*70 8.46 4.63 4.24 7.63 3.82 11.82 2/l/l 34.5 44.5 57.7 1.628 L.075 71.1 13.3 57.4 98.10 1.747 
,189 218.2 . 3  
,181 262.8 -32.0 
.191 70.8 54.4 
12.85 8.35 4.55 
.io9 218.2 . 3  
.180 263.1 -32.2 
.187 10.4 -55.3 
12.84' 8 .34  4.53 
.191 227.7 9.2 
.180 263.8 -32.5 
.186 69.4 -58 .4  
13.19 8.36 4.56 
.191 227.7 9.2 
.180 264.8 -33.1 
.188 67.1 60.8 
13.19 8.36 4 . 5 8  
,156 225.3 -42.4 
. I 6 3  269.S -12.L 
,237 64.0 -71.7 
13.67 7.97 4.11 
,140 229.8 -36.2 
.179 271.6 -27.8 
.222 63.5 -69.4 
13.15 7.72 3.94 
,122 223.9 - 2 8 . 0  
-161 262.7 -31.9 
.193 89.4 -22 .1  
13.81 7.58 3.75 
2.5 1.099 99.4 .2SO 1.W2 309.6 512.7 -916 1.527A 98 .4  ,735 -.7 -16.9 3 2 5 . 5  . L l O  
-2 .2  .694 99.5 ,346 1.098 199.0 351.0 .719A 1.4780 87.7 1.368 .2 1.8 44.3 el91 
7.0 1.276 93.6 . le3 .E71 336.4 518.3 .712 1.05111 94.7 .908 -10.4 - 5 b . 5  * 6 S . %  . too 
4.50 1.89 5.82 12.58 2/1/2 31.1 70.8 16.9 1.653 2.098 71.9 15.8 -55.1 97.90 1.815 
2 .4  1.099 99.4 ,250 1.222 309.6 512.7 .916 1.527A 98.4 . I 3 5  - . f  -1S.9 325.5 .2lO 
-2 .2  .694 99.4 ,345 1.099 198.8 354.6 . 7 2 0 A  1.4770 88.6 1.361 .3 2.1 4 1 . 5  -187 
4.50 7.89 -3.81 11.65 2/1/1 31.1 55 .3  62.0 1.716 1.941 71.0 12.7 58.3 101.30 1.614 








-6.9 1.217 93.2 ,is3 . e r s  339.1 517.2 .7i3 1 . 0 3 2 ~  94.9 .go9 3.5 16.9 ei1.1 .lei 
98.5 ,249 1.237 
99.2 .344 1.098 
92.5 -177 .E69 
3.80 11.56 2/1/2 
98.5 .249 1.237 
99.0 .344 1.097 
91.9 .118 ,870 
3.80 12.37 2/1/1 
315.1 508.2 .929 1.546A 99.5 ,742 - 2 . 7  -P1.7 350.7 .e24 
198.5 359.3 ,720A 1.4760 89.8 1.367 .4 2.6  37.0 .186 
343.0 525.7 .716 1.022A 93.0 .905 3.7 22.5 210.0 .llO 
29.3 67.7 65.9 1.746 1.838 72.5 11.4 55.5 104.90 1.463 
315.1 106.2 ,929 1.546.4 99.5 .142 -2.7 -21.7 330.7 ,224 
198.1 564.1 -719 1.4740 91.1 1.361 A 5 . 5  34.2 ~ 1 8 8  
347.3 524.7 ,717 1.023A 93.2 ,906 -10.7 -57.0 159.2 .199 
29.3 77.0 62.5 1.710 1.928 72.7 10.0 - 5 1 . 5  110.20 1.586 
-3.3 1.122 95.3 .2S5 1.288 333.3 495.7 .962 i.614A 102.2 ,765 4.7 1.6 328.9 - 2 5 9  
3.2 .668 96.1 ,347 1.086 191.9 377.2 ,711 1.4660 94.4 1.366 -5.1 -30.7 26.7 .E37 
-10.2 1 .218  90.5 ,172 ,869 556.7 541.7 ,119 1.018 68.4 .904 7.2 43.5 211.0 -145 
5 . 7 0  9.08 3.66 11.89 1/2/2 25.2 98.9 45.7 1.061 2.576 76.8 9 . 5  34.5 128.80 1.683 
-2.1 1.127 94.1 ,256 1.305 339.8 492.1 .971 1.639A 102.9 .770 3.4 -1.2 332.I  ~ 2 6 4  
-1.0 .686 91.8 .349 1.084 194.1 381.8 .706 1.4620 95.6 1.364 -.9 -5.7 26.6 ,222 
-9.4 1.219 90.1 .174 .871 559.5 554.1 .719 1.022 87.1 .906 6.6 41.0 207.1 ,141 
5 . 8 5  9.21 3.78 11.85 1/2/2 21.6 106.9 68.1 1.216 1.786 78.9 10.1 48.3 122.80 -956 
-1.2 1.134 89.5 .268 1.347 2.4 124.2 ,9660 1.708A 104.6 .I85 2.2 -3.5 537.0 .e83 
-2.1 ,694 99.5 .346 1.098 199.0 349.2 .718A 1.4780 87.2 1.366 .2 1.7 45.6 .193 
-3.3 1.278 97.4 .217 .876 316.4 576.4 .685 1.066 81.1 .915 -.4 -3.4 181.2 . 1 5 5  
6.33 9.70 3.83 12.00 1/1/2 16.6 146.4 48.9 1.611 2.417 31.1 342.9 29.3 128.00 t.282 
4-1750 4-5890 .128 217.7 -24.8 - t . l  1.134 87.6 .273 1.354 11.3 123.0 .9840 1.724A 105.1 ,788 2.0  - 4 . 0  337.8 .e89 
4-5920 4-6069.t .180 263.9 -32.6 -2.3 .694 99.2 ,344 1.098 198.5 359.1 .72OA 1.4760 89.9 1.367 .4 2.7 37.4 .I86 
4-608O.C 4-6310 .I88 96.7 -24.2 -3.4 1.283 96.7 .216 .882 320.7 579.1 .691 1.073 8 0 . 6  .922 .2 -2.8 189.5 .159 
14.08 T . 6 1  3.81 6.48 9.85 3.80 12.05 1/1/2 15.9 148.8 83.1 1.746 1.901 29.0 341.7 25.7 139.20 1.572 
4-5800 4-1900 .261 175.1 6.7 
4-5930 4-6064.1 ,208 261.1 -29.9 
4-8064.1 4-8180 .306 61.5 -31.4 
13.20 10.11 5.68 
4 - 5 6 1 0  4-5900 .241 182.6 4.3 
4-5930 4-6103.L ,188 265.4 -22 .0  
4-4103.2 4-6lrO , 220  78.9 -17.5 
12.43 9.30 5.33 
4-5610 4-5900 
4 - 5 9 3 0  4-6128.6 
4-8128.0 4-8170 
4 - 5 6 2 0  4 -5900  
4-6069.8 4-6180 
4-5620 4 - 5 9 0 0  
4-5930 4 - 6 1 4 0 . 6  
4 -6140 .8  4-8180 










4-5930  4-6153.L 
4 - 5 9 3 0  4-eoo9.a 




. e 4 1  182.6 4.3 
,200 287.6 -29.8 
. 3 2 5  62.7 -13.7 
12.70 9.58 5 . 3 5  
MARS ARRIVAL OATE = 2445900 (18 JUL 1984) --- _.__ 
1.1 l.OS7 105.1 .285 1.140 278.9 547.3 ,816 1.465 87.1 .702 1.4 -16.5 283.2 .146 
-1.9 .689 102.0 ,380 1.077 201.2 316.2 .668A 1.4850 78.3 1.358 -.I -.4 S 8 . 8  .306 
-1 .0  1.327 1OO.S .323 .993 315.4 470.0 .672 1.314A 108.8 ,997 4.8 11.7 188.6 ,321 
3.09 8.49 4.46 14.63 2/1/1 76.1 11.9 31.1 .642 3.732 85.6 43.7 73.5 7 8 . 4 1  1.753 
1.2 1.063 103.9 .E70 1.150 283.8 542.4 
.I ,698 100.3 ,350 1.092 200.4 378.4 
-2.7 1.387 92.7 .384 1.163 350.1 451.8 
3.12 6.S3 3.91 15.64 2/1/1 66.4 4.2 
1.2 1.063 103.9 .PI0 1.150 283.8 542.4 
-2.0 .667 95.S ,376 1.044 189.0 408.6 
-3.1 1.442 81.8 . S O 7  1.413 24.7 84.8 









89.1 .I08 1.2 -16 .2  
94.7 1.367 - 2 . 5  -15.4 
111.3 1.066 -1.5 -12.9 
2.432 18.3 324.2 2.4 
89.1 .708 1 . 2  -16.2 
102.7 1.352 . I  .1 
115.0 1.135 -3.6 -17.5 













, 1 4 8  
,325 
, 4 8 2  
1.731 
-224 189.5 2 .0  1 . 2  1.069 102.8 .259 1.160 288 .8  537.8 .859 1.4601 90.8 .713 1 . 0  -15.8 302.0 .I53 
,191 219.0 -30.0 -1.8 .IO6 101 .S  .348 1.105 203.6 359.2 . 7 2 O A  1.4900 89.8 1.369 - . e  - 1 . 5  38.8 . l e 8  
.la8 76.3 -23.0 -3.2 1.326 94.8 .276 .979 537.8 471.5 ,708 1.2491 106.0 ,984 -.3 -10.0 200.9 , 2 6 0  
12.35 9.12 5 . 0 5  1.23 0.64 4.06 13.51 2/1/1 58.1 10.9 4 2 . 3  1.109 2.774 33.5 334.4 30.3 141.30 3.032 
. e 2 4  189.5 2 . 0  
,218 300.2 -27.1 
.389 50.7 -10.0 
12.98 9.75 5.08  
.210 196.5 . 2  
.lo7 257.9 -30.0 
,219 70.8 -43.7 
12.41 9.03 4.84 
.210 196.5 . 2  
.235 307.4 -25.0 
a431 48.4 -6.8 
13.33 9.95 4.84 
,197 203.4 -1.0 
,195 2s7.7 -30.0 
.206 71.5 -40.5 
12.36 0 . 8 0  4 . 0 5  
.197 203.4 -1.0 
.E54 312.8 -23.1 
,469 46.4 - 4 . 2  
18.79 10.23 4.65 
.188 210.5 -1.3 
.198 258.0 -30.0 
~225 70.5 54.1 
12.46 8-70 4.50 
1.2 1.089 102.8 -259 1.160 288.0 537.0 .E59 1.460A 90.0 -713 1.0 -15.8 302.0 . 1 5 3  
-3.0 1.357 74.3 .412 1.061 56.9 107.5 .6240 1.499A 114.2 1.023 - 4 . 4  - 1 8 . 9  199.3 . 4 1 4  
3.23 6.64 4.69 16.56 2 / 2 l l  58.1 13.3 10.7 ,397 10.747 75.0 336.7 74.2 98.90 3 . 6 7 3  
- 2 . 0  .650 91.7 ,400 1.020 182.5 421.3 .612 1.4210 106.4 1.343 .i .a 1 7 . 9  . m 9  
1 .3  1.075 101.0 ,251 1.170 293.9 532.8 .877 1.464A 92.4 ,718 .8 -15.4 309.2 . l e 1  
-1.9 -703 102.1 .356 1.101 203.8 338.8 .709A 1.4940 84.4 1.368 - . I  -.7 53.1 ,219 
-6 .8  1.291 95.9 .e26 . 9 O S  326.9 491.2 . T O O  1.109A 101.3 ,931 3.7 8.8 205 .0  ,194 
3.50 6-78 4.19 12.50 2/1/1 Sl.2 29.3 45.8 1.248 L.569 72.1 17.8 80.8 90.20 1.959 
1.3 1.075 101.8 ,251 1.170 293.9 532.8 .877 1.464A 92.4 ,718 .8 -15.4 309.2 - 1 6 1  
-2.0 ,839 89.0 .419 1.006 178.6 428.7 .585 1.427 108.7 1.337 - 1  - 3  54.7 
-2 .4  1.281 70.2 a378 .E76 83.3 132.5 - 5 4 5 0  1.207A 110.5 ,918 - 4 . 4  -18.2 194.0 - 3 4 2  
5 .38  0.78 5.11 15.05 2 / 2 / 1  5 1 . 2  26.0 10.9 .324 10.547 139.4 332.1 - 4 0 . 3  88.7L 3.PB8 
1.5 1.082 100.0 ,244 1.181 299.2 528.1 .E93 1.470A 93.8 .724 . 5  -15.L 315.4 -189 
-1.8 .705 102.0 - 3 5 3  1.104 204.1 343.9 ,714A 1.4940 85.8  1.367 -.I -.9 50.1 .LO6 
-6.9 1.285 94.9 .ZOO .a89 330.9 499.8 .706 1.073A 99.0 .925 3.7 10.5 208.7 ,164 
3.56 6.96 4.15 12.11 Z l l l l  45.4 36.5 51.1 1.419 1 . 3 2 0  71.9 17.8 18.3 92.90 1.873 
1.5 1.082 100.0 .e44 1.181 299.2 528.1 -893 1,4101 93.8 -724  - 5  -15.2 315.4 a169 
-2.0 .630 86.5 .438 .994 175.5 434.6 ,559 1.430 110.7 1.332 .1 .2 60.5 .469 
-1.7 1.226 67.4 .592 . I83  101.7 151.4 .4770 1.09OA 105.9 .838 -4.2 -15.9 187.1 .e92 
3.56 8.96 5.58 14.09 WZ/l  45.4 41.9 14.8 ,273 7.790 162.4 330.3 -17.4 89.8L 1.857 
1.8 1.088 99.9 .e40 1.193 304.6 523.4 .BO7 1.479A 9S.l .I30 .l -13.5 3L0.7 .l78 
-1.9 .703 102.1 .338 1.100 203.7 536.7 .706A 1.4930 83.9 1.365 - . l  -.7 54.0 . e t 5  
8.3 1.275 9S.2 .is5 .E12 327.1 512.6 .703 1.0401 96.1 .Pi0 -11.5 - 5 t . 5  161.4 . t 2 4  
3.75 7.15 4 .21  w.94 e/i /e 4 0 . 5  67.3 56.4 1.186 1.115  TO.^ 35.1 -60.0 81.0~ 1 . s ~ ~  
4-5650 4-9900 .le6 210.5 -1.3 1.0 1.080 99.9 .e40 1.193 304.6 523.4 ,907 1.479A 95.1 -730 e 1  -15.5 3LO.7 
4-5930 4-6082.7 .194 257.8 -30 .0  -1.8 .706 101.9 .351 1.108 204.1 348.9 .711A 1.4940 87.1 1.368 -.1 -1.0 46.6 
4-6082.1 4-0210 .196 11.3 -52.5 -7.0 1.280 94.0 ,192 .e79 335.0 508.S ,110 1.048A 96.0 -916 3.7 13-8 L l O . 9  
4-5660 4-5900 .l77 Ll1.8 .I 9.4 1.094 98.9 ,236 1.205 510.1 518.9 .991 1.490A 06.2 .I58 - . O  -18.0 3t5.5 
4-3930 4-6083.8 .193 957.9 -50.0 -1.8 .IO6 101.9 . S I 0  1.106 204.1 350.3 .718A 1.4930 87.5 1.360 -.L -1.1 45.6 
4-5460 4-5900 -177 L l 1 . 0  .I L.4 1.094 98.9 .438 1.005 310.1 510.9 -921 1.49OA 96.L e130 -.6.-10.0 385.9 
4-6930 4-SOO5.7 .195 L58.2 -30.0 -1.8 .IO8 101.6 .34S 1.100 104.0 353.8 .7LOA 1 .49 tO 08.4 1.369 -.L -1.2 43.0 
4-8085.7 4-8LLO .190 70.0 -58 .0  -7.1 1.277 93.2 . lo3 -873 339.1 S17.3 .713 1.03LA 94.9 .909 3 . r  17.9 tli.5 
19.37 0.61 4.50 5.75 7.15 4.12 11.84 W l / l  40.5 45.2 55 .5  1 .563  1.148 7L.O 17.0 56.5 96.ZO 
4-600s.o 4-seeo .is* 71.0 55.5 7.2 i.tm 93.0 ,183 mi 336.4 5ie.e .7i9 i.03i~ 9 4 . 1  .eo8 -10.6 -54.7 iot.9 
1t.45 8.49 4.38 3.96 1.36 4.11 1P 82 L / l / t  30.0 71.1 80.0 1.598 t .000 13.6 18.9 -51 .1  95.00 
1L.43 8.41  4.38 3.96 1.50 4.09 11.80 1/1/1 36.8 55.8 59.1 1.805 t .011 7t.4 15.7 55 .0  100.00 
* 170 
s 194 






.190 . ltt 
111 
. t o s  
147 
MISSION OURATION 5 560 D A Y S  
M A R S  ARRIVAL D A T E  = 2445900 
$ 8  J I I L  m n i  
6TOPOVCR T I M E  1 30 OAY3 1984 INBOUND SWINGBY 
_ _  -_ I_ 
LAUNCH ARRIVE--S-PEEOl R A l  OECCl I 1 V 1 PSI 1 ECCEN SMA' THE11 THE12 PERIH APHEL P S I  2 
DEPART 8WNGBY EPEE03 R A 3  OECL3 I 3 V 3 P S I  3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 1 
8WNGBY RETURN EPEE05 R A 5  OECL5 I 1 V I P S I  I ECCEN SUA THETJ THET6 PERIH APHEL PSI 6 
--- - _ _  __ PROP AERO OVL -OVA E V A  - 0 V O  _JVR TYPE SUN A 3UN R K A P P A  - A  E 
4 - 3 6 1 0  4-3900 .113 226.0 6.5 3 .5  1 .100 97.9 ,234 i . 2 1 8  S15.9 114.3 ,933 1 . 5 0 S A  97 .3  
4-5930 4-6080.9 .191 258.9 -30.0 -1 .8  ,106 101.6 ,346 1.105 203.7 356.1 .720A 1.4900 8 9 . 6  
4-6066*9 4-6230 ,188 69.5 -66 .9  -7 .2  1.278 92 .1  , 1 7 7  .e69 343.0 525.7 .716 1.022A 9 3 . 0  
12.60 6.39 4 .33  4 .21  7.60 4 . 0 6  11.57 2 /1 /2  33.8 67.9 62.1 1.706 1.939 
4-5670 4-5900 .173 226.0 8.5 3 .5  1.100 97.9 .234 1.218 311.9 514.6 .933 1.103A 91.3 
4-5930 4-6092.1 .191 259.8 -29.9 -1 .7  .705 101.4 . 3 4 8  1.104 203.2 363.3 . I 2 0  1.4680 90 .9  
4-6092.1 4-6230 ,189 67.2 0 1 . 1  7.4 1.277 91 .9  ,178 .e70 347.3 524.7 . 7 1 7  I . 023A 9 3 . 2  
12.56 8.37 4 .33  4 .21  7.60 4 .04  12.58 e / l / l  33.8 7 7 . 0  61.4 1.668 1.603 
V Z  
v 4  









1 4 . 1  




_ _  - - -  --.
I 2 OECL2 R A 2  SPEfCP 
I 4 DECLI R A 4  SPEED4 
I 6 OECL6 R I B  SPEEDS 
RAP OECLP E T A  PERlC 
- 1 . 9  - 1 9 . 9  530.6 $190  
3.9 23 .2  210.4 .111 
- . e  - 1 . 4  39.3 .ice 
1 4 . 1  53.7 I O ~ . I O  t . m  
- 1 . 9  - 1 9 . 9  330.6 ,190 
- . e  - 1 . 6  3 5 . 1  .189 
-10.6 -57 .1  159.1 .e00 
12.4 - 5 4 . 8  101.40 1 . 3 5 5  
- 6 . 1  -31.6 338.4 ,221  
- . e  - 1 . 8  33 .6  .189 
4 . 1  28.6 206.2 -106 
12.2 5 2 . 5  106.60 1 . 4 7 1  
4 -5680  4-5900 ,206 239.2 25.9 i . 6  1.105 96.9 ,233 1.231 521.8 510.4 .941 1.5181 98 .2  
1-5930 4-6092.1 ,190 259.8 -29.9 -1 .7 ,705 101.4 ,346 1.104 203.2 363.4 $720  1.4860 90.9 
4-6092.t  4-6240 .189 68.4 -61 .1  - 7 . 5  1.276 91.9 .173 .E87 346.7 533.6 . 7 1 7  l .O l8A 91.3 
13.59 8.82 4.77 4.77 8.18 4.04 11.54 2/1/2 36.6 80.4 64 .6  1 .681  1 .672  
215.4 - 5 7 . 2  - 5 . S  1.114 94 .7  ,232 1.218 334.0 102.9 .966 1.549A 99.8 -759 
263.4 -28.4 -1.2 .700 100.6 .349 1.093 201.3 374.4 .713 1.4780 93 .7  1.518 
65.8 -66.8 -0 .1  1.277 90.8 -173 -869 354.7 347.6 ,719 1.019 66 .4  -904 

























- . 7  
3 . 4  
10.4 
t . 3  
- . l  
-1  .S 
3 4 5 . 0  
t . 3  
- . I  
- .8  
344.  1 
2 . 0  
- . 2  
. 2  
342.7 
1.8 
- . 3  
.6  
342.8 
0 . 3  326.3 
- 4 . 7  29.5 
49.4 110.00 




i . i m  
. e 4 7  
,239 
,184 
2 .  754 




. l e 8  . 1 60 
1.734 
.e54 
* 190 . 1 10 
* .e70 
1 . 5 9 3  
4-5 740 4-5900 
4-5930 4-6072.9 
















7.81 3 .61  
e i s . 7  -30.0 
-1.4 1.121 09 .0  
-1.9 .701 102 .1  
-3 .3  1.27s 100.1 
-1.4 1.121 6 9 . 0  
-1.8 .705 102.0 
-3.2 1.277 98.4 
3.41 6.79 4 .10  
5.41 8.79 4.25 
,240 1.297 5 . 4  152.8 
. 3 6 l  1 .096 203.4 332.1 
.244 .612 303.9 579.2 
12.37 1 /1 /2  21.5 148,6 
.240 1.297 1 .4  132.8 
.314 1.103 204.0 342.8 
-226  .E74 311.6 517.4 
















89 .3  1.672 





101.9 . I 7 4  
85.1 1.367 
80.1 .914 
2 . 8 6 0  30 .7  
102.2 ,771 
69.5 1.369 
2.016 27 .1  
102.5 -714 
91.2 1.369 
19 .8  ,928 
1.759 24 .7  
80.6 . w i  
-2.0 337.4 
-.6 5 5 . 7  
- 5 . 7  1 7 l . l  
31 .3  113.40 
-2 .0 331.4 
- . 8  50.8 
- 4 . 4  119.8 
2 6 . 2  122.50 
-2 .8  336.0 
- 1 . 4  3 9 . 5  
- 3 . 0  189.3 
22 .5  139.40 
- 3 . 6  338.2 
- 1 . 0  34 .0  
- 3 . 7  196.6 
18.9 147.00 __ - - - - 
210.5 -21 .4  
256.8 - 3 0 . 0  
96.5 -23.9 
7.78 3.71 
-1 .3  i .m 87.1 ,244 i . 2 9 9  14 .8  132.1  
-1.8 . m e  101.8 .348 i.ios 203.7 310.2 
-3 .4  i .282 96.8 . e l 7  .a82 319.9 179.6 
9 . 5 0  8.66  4.07 12.06 1/1/2 20 .9  148.9 
205.3 - 2 1 . 2  -1.2 1.117 85 .1  ,249 1.291 25.2 132.4 
260.1 -29 .8  - 1 . 7  , 7 0 5  101.3 .346 1.103 203.0 364.1 
103.0 -23 .7  -3 .4  1.286 96 .8  .222 .667 320.8 183.1 
7.91 3.87 5.59 8 .97  4 .04  12.19 1/1/2 20 .9  151.4 
--. MARS ARRIVAL 0 ATE = 2445910 (28  J 
4-5400 4-5910 -262 176.3 
4-5940 4-6065.8 .227 256.0 
4-6065.8 4-9160 a 3 0 0  62 .8  
13.65 10.60 
4-5610 4-5910 ,240 163.1 
4-5940 4-6063.9 .e30 256.0 
4-6063.8 4-6170 .316 6 4 . 1  
13 .27  10.28 
4-5610 4-5910 ,240 183.1 
4-5940 4-6010.7 a222 2 5 4 . 1  
4-6070.1 4-6110 .260 47.3 
18.09 10.10 
7.0 




- 4 8 . 4  
5 . 3 1  
4 . 7  
-28.7 
-32.2 
5 - 5 1  
-28.8 
1.3 1.056 105.2 .e85 1.137 278.2 552.4 .613 1.461 81.2 ,709 1 . 4  -16.8 271.8 ~ 1 4 5  
-6.4 1 .331  100.3 ,328 1.004 316.6 468.6 ,674 1.333A 109.2 1.002 4 . 1  9 .3  166.6 .324 
3.01 6.46 4 .91  14.69 2 /1 /1  87.0 15 .6  27 .9  ,669 4 .142  83 .1  85 .3  73.2 60.7L L.101 
-1 .8  . 7 m  104.9 .384 1.094 207.1 ~18.8 . 6 7 4 ~  1.5140 78.9 1 .861  - . 3  -1 .4  59.1 .so0 
1.3 1 .061  103.8 .268 1.145 283.3 547.7 
-1.8 ,702 104.9 .389 1.088 206.5 311.0 
-10.3 1.303 99 .2  .271 .935 315.3 480.1 
2 .99  6.40 4.97 13.90 2 /1 /1  76.7 32.0 
.e38 1.453 07.2 -713  1 . 2  - 1 6 . 7  268.5 -148  
.664A 1.1110 77.8 1.359 - . 5  - 1 . 3  59.4 ,516  
.618 1.192A 1 0 5 . 4  .962 7 .9  22 .1  196.6 .282 
41.3 ,196 2 .591  81.1 49.8 6 5 . 7  71.3L ,950 
,838 1.453 8 7 . 2  .713 1 . 2  -16.7 268.5 .142 
.693A 1.5190 01.5 1,366 - . 3  - 1 . 7  57.4 -260 
.686 1.24lA 106.8 .978 3 . 4  6.4 194 .7  .e76 
31.8 ,887 3 . 6 4 1  14 .0  1 6 . 2  86.3 87.2L L.346 
1.3  1 .061  103.0 .E68 1 . 1 4 1  283.3 547.7 
- 6 . 1  1.316 98.5 .288 .963 320.1 474.5 
2.99 0 .40  4 .79  13.79 W i l l  76.7 1 7 . 1  
-1.8 . l i s  104.9 . 3 r 3  1.106 208,s 328.2 
4-1610 4-$910 ,240 183.1 4 . 7  1 . 3  1.081 103.8 ,268 1.145 263.3 141.7 .a36 1 . 4 5 3  8 7 . 2  a713 1 .2  - 1 6 . 7  288.5 .14Z 
4 -¶940  4-6103.3 .e04 260.6 -23 .1  . Z  ,711 102.8 -356  1.102 205.8 378.0 -710  1.1950 9 4 . 1  1.370 -2 .1  -13.2 29.1 ~ 2 2 1  
4-6103.3 4-6170 -221  18.9 - 1 7 . 4  -2 .7  1.386 92 .7  ,388  1.161 350.2 411.8 .716 1.611A 111.3 1.088 - 1 . 5  -13.0 200 .2  e372 
12.65 9 .66  1.31 2.99 6.40 4 . 5 5  11.66 2 / l / l  76.7 4 . 2  4 8 . 2  1.235 2 . 4 5 1  17 .6  325.2 5 . 1  111.60 1 . 1 9 3  
1.3  1 .061  103.8 .268 1.141 283.3 547.7 -318 1.453 6 7 . 2  ,713 1 .2  - 1 6 . 1  208 .5  -14e  
-2.4 .618 96.3 .374 1.050 194.3 406 .1  .658 1.4430 102.2 1 .354  .I 2 . 2  37.6 , 3 1 7  
-3.1 1.440 82 .3  ,502 1.403 23 .2  84.7 ,6990 2.107A 115.1 1.132 - 3 . 1  -17 .3  202.1 -476  
2 .99  6 . 4 0  4.36 17.99 2/2 / l  76.7 6 .1 29 .9  .600 3.877 33.4 324.2 32.7 124.60 1 .726  
4-5610 4-5910 .240 183.1 4 .7  
4-5940 4-6127.9 .204 281.3 -31.4 
12.66 9.67 5 . 3 1  
4 - 5 6 2 0  4-5910 .221 189.9 2 . 1  
4-9040 4-607O.S a222 254 .4  -28.7 
4-6070.9 4-8180 .259 68.4 - 4 3 . 8  
12.81 9.80 5.01 
4 - e i e 7 . m  4-6iro  ,317 63.2 -13 .9  
1 .3  1.067 102.6 , 2 5 5  1.114 268.5 543.0 
-1.6 ,713 104.9 ,373 1 .106  2 0 6 . 6  328.1 
-8 .0  1.298 97.4 ,250 .921 321.3 484.6 

















1.449 8 9 . 0  
1.1190 8 1 . 8  
1 .1501  103.5 
,897 2.717 
1.449 8 9 . 0  
1.4210 105 .6  
1.497A 113.7 
,430 9 . 6 7 9  
1.448A 90.5 
1.5220 8 3 . 8  
1,107A 101.2 
1.134 2 . 5 3 4  




,718 1.0 -16 .4  298 .1  
1.366 - . 3  -1 .7  57.3 
,950 5.2 13 .6  201 .1  
70.3 31 .7  6 4 . 0  8 0 . 5 L  
,718 1.0 -16.4 298 .1  
1.344 .4 1 . 3  47 .9  
1.025 -4 .3  - 1 9 . 0  199.8 
75.6 338.2 74.9 96.70 
, 1 2 3  . 7  -16.0 306.3 
1.369 - . 4  -2 .1  5 4 . 3  
,938 4 . 4  11.8 2 0 5 . 6  
74.3 l 4 . 1  6 0 . 4  66.4L 




1 . 5 3 9  





, 1 9 1  
I .  740 
.147 
.409 




I .  769 . I 3 3  
.439 
. e  79 
L . 0 0 2  






4-5620 4-5910 .E21 189.9 2 . 3  1 . 3  1 . 0 6 1  102.6 ,215 1.114 288.5 143.0 
4 -5940  4-8139.9 . e l 3  294.6 -28 .8  - 2 . 1  .660 94.9 .392 1.023 187.6 418.7 
4-0139.9 4-6180 .374 50.9 -10.2 - 2 . 9  1.318 75.1 .403 1.065 5 4 . 2  108.1 
12.S9 9 . 5 8  5.01 3.02 6 .42  4 . 5 1  13.43 2 / 2 / 1  67 .8  13.0 
4 - 5 6 3 0  4-5910 . I O 5  196.8 - 7  
4-1940 4-6075.5 -216  2 5 3 . 6  -28 .6  
4 - 6 0 7 5 . 5  4-6190 .230 70.8 - 4 6 . 3  
12.17 9 .47  4 . 7 7  
4 -5610  4-5910 .e05 196.8 a 7  
4-SS40 4 - 6 1 4 8 . t  . 2 2 3  302.3 -26.8 
4-6148.t  4-6190 .409 48 .2  - 1 . 0  
12.68 9.59 4 . 7 7  
1.4 1.073 
- 7 . 1  1 .290 
5.10 6.51 
1.4 1.073 
-2 .1  .648 
- 2 . 3  1 .261  
3.10 6 .51  
- 1 . 7  ,718 
101.5 
104.8 
96 .1  
4.10 
101.5 











1.163 293.8 538 .4  
1.114 209.4 336.7 
.903 326.0 491.1 
i?/l/l 59.8 31.7 
1.133 293.8 138.4 
1.008 183.7 4 2 5 . 5  
.885 79.6 130.9 
2 1 z i i  59.0 21 .2  
_. 
1.338 . 3  1 .0  5 4 . 4  
.924 - 4 . 3  - 1 8 . 7  194 .9  
135.6 3 3 3 . 4  - 4 3 . 9  BS.7L 
4-5640 4-5910 ,191 203.6 -.I 1.6  1.019 100.1 .237 1.173 299.2 533 .8  .091 1.45XA 91.9 a 7 2 8  .1 -15.6 3 1 3 . 3  
4-5940 A - 6 0 7 9 . 1  + 2 1 0  253.4 - 2 6 . 4  - 1 . 6  .120 104.7 -362 1.118 209.8 342.9 .713A 1 .5230  65.5 1 . 3 7 1  - a 4  - 2 . 5  50.9 
4-6019.1 4-6200 .213 71.7 - 5 0 . 1  - 7 . 3  1.264 94 .9  ,206 .689 330 .1  500.0 ,705 1.072A 99.0 .92( 1.1 12.7 209.2 
12.43 9 .21  4 . 5 1  3 .22  6.62 4.61 12.14 2 / 1 / 1  5 3 . 2  38 .0  50 .8  1.327 2.333 73.0 L1.3 57.6 90.70 
4-5640 4-5910 -191  203.6 -.I 
4-5940 4-6151.3 -2.35 308.1 -21 .0  
4-61S1.3 4-6200 .439 45.6 - 4 . 4  
12.68 9 .61  4.57 
1 .6  1.079 100.5 ,237 1.173 299.2 533.8 
- 2 . 0  ,640 9 0 . 1  .421 ,997 180.6 430.7 
-1.7 1 .234  69 .0  .370 .191 97.0 149.8 
3.22 6 .82  5.10 13.81 2 /2 /1  1 3 . 2  40.1 
.a91 1.451A 91 .9  
. 5 7 7  1.4170 109.Z 
.SO20 1.091A 105 .3  
14.9 . 3 l l  7.669 
.911 1.455A 93 .1  
.706A 1.5220 83.8 
.703 1.04OA 96 .1  
59.0 1.132 2.03C 
. l e 8  . 4  -15.8 311 .3  
1.333 . s  . 9  59.8 
, .851 - 4 . 1  - 1 6 . 9  186.3 
I 159.3 537.9 -20.4 07.7L 
.732 .O - 1 5 . 9  319.3 
I 1.369 - . a  - 2 . 1  5 4 . 3  
.910 -11.8 -S2.9 160.7 
I 79.1 34 .6  - 6 0 . 1  8%.4L 
4-5630 4-5910 .179 210.1 - . O  1.0 1.085 99 .1  .230 1.183 304.8 529.4 
4-B910 4-6075.4 .219 253.6 -28.6 -1.7 .718 104.8 .366 1.114 209.4 336.6 
4-8015.4 4-6210 .230 70.9 15.3 8 . 6  1.215 91 .1  .193 .a72 327.3 512.5 
12.46 9 .10  4.40 3.36 6.76 4.70 13.01 2/1/2 47.6 67.8 
4-5050 4-5910 . i 7 9  210.5 -.e 
4-5940 4-6062.5 .214 253.1 -28.3 
4-6082.5 4-6210 .POI 71.6 -53.6 
1 2 . S 5  9.00 4 . 4 0  
4 - 5 6 5 0  4-5910 .179 210.5 -.8 
4-5940 4-6156.0 .249 313.2 -23.2 
4-6156.0 4-6210 .470 47.8 -2.3 
13.20 9.04 4 . 4 0  
1.8 1.085 99.5 .230 1.163 
-1.6 .721 104.6 .359 1.120 
-7.3 1.280 94.0 .192 .679 
3.56 6 .78  4 . 6 0  11.86 
1.8 1.081 99 .1  ,230 1.183 
-2.0 ,632 88.3 .436 ,987 
3.36 6.76 5 . 4 1  13.35 2/2/1 
-1.0 1.200 67.0 .393 .74a 
304.8 529.4 
1 2 0 9 . 8  348.4 
334.8 508.6 
47.6 46.2 
, 304.8 529.4 
177.6 435.3 
47.6 57.3 
I 108.1 i 6 2 . 8  
.911 1 . 4 5 5 A  93 .1  . I 3 2  .O  -15.9 319.3 ,160 
.717A 1.1220 68.9 1.372 - .4  - 2 . 9  47.3 e201 
. 7 1 0  1.0481 96 .8  .911 4 . 0  1 5 . 4  2 l l . 4  -142  
.911 1.455A 93 .1  . I 3 2  .O -15.9 819.3 -160 
,557 1.417 110.8 1.328 . 3  .8  64.6 , 4 7 0  
.4540 1.0424 100.5 .799 -3 .9  - 1 3 . 7  181.0 ~ 2 5 0  
1 7 . 1  .e72 8.139 169.7 343.4 -10.1 91.10 l .Sd3  
14.0 1.481 2.179 72.7 1 0 . 5 .  5 5 . 4  94.80 1.746 
.924 1.4621 94.2 . I 3 7  -.I -16.6 324.1 -161  
.718A 1.5210 87.4 1.373 - . 4  -3.1 49 .1  e199 
.712 1.031A 94.7 .SO8 - 1 0 . 9  -55.0 161.8 -207  
62.9 1,122 1.916 74 .1  LO.0 -88.2 94.70 1.395 
4-5660 4-3910 ,168 217.5 .8 2 . 2  1.090 98 .1  ,225 1.193 310.6 525.1 
4-5940 4-6088.5 .214 253.6 -28.3 -1 .6  ,721 104.1 .359 1.S20 209.8 350.1 
4-6083.S 4-6220 .199 71.8 56.4 7.5 1.276 93.8 .183 .a71 336.3 Sl8.2 
11.37 8.65 4.26 3.52 6.92 4.59 19.68 2/1/2 43 .1  71.1 
2.2 1.090 98.S .e25 1.193 310.0 521.1 
-1.5 ,721 104.4 ,316 1.120 209.7 353.4 
-7.4 1.277 93.9 .103 .E73 339.0 517.3 
3.92 6.92 4 .56  11.88 L / l / l  43 .1  S6.1 
4-5660 4-5910 .168 t17 .5  .6  
4-601S.9 4-6220 .195 70.8 -17 .1  
111.54 6.82 4 .L6  
4-5880 4-1910 ,180 217.S .O 
4-1940 4-6161.1 .LO7 3 1 8 . t  -tl.i? 
4-6161.1 4 - 6 t t O  ,300 5 t . l  -.O 
13.70 10.16 4 . t 6  
4-5940 4-aogs.r . e m  213.0 -16.2 
.924 1.462A 94.2 . I 3 7  -.I -16.8 314.7 ,167 
37.8 1.180 €2.008 Yt.9 1?.6 3 3 . 9  99.10 1.693 
. 7 m  t.5200 88.3 i . 3 7 3  - . s  -3 .4 43 .8  . i g s  
. ? i s  a . o s m  94.9 ,900 4.0 19.8 e i 2 . i  . s t 4  
,814 1 . 4 0 ~ ~  9 4 . t  . n r  -.I -10.1) s t4 .7  . i o 7  
,531  1 . i e i  i i ~ . ~  i . s t 5  .s .I 70.0 .so@ 
. 4 l t O  I . 0 t tA  91.0 .?e0 -3.11 - 8 . 7  174.0 et48  
18.0 . t S 3  0.398 176.0 310.1 -3.8 B4.80 1.L70 
2.L 1.090 98.1 . t € 2 S  1.193 310.6 S25.1 
-1.0 .e23 8 5 . 7  ,455 -917 174.0 440.7 
- .3  1.175 04.8 . 4 e l  . 7 1 ?  115.9 1YL.O 
3 .5 t  6 . 9 ~  s.9~ i 3 . m  t /w i  43 .1  73.7 
148 
STOPOVER TIME S 30 P A I S  1984 INBOUND 3WINGBY 
-. - 
I 1 V 1 P S I  1 ECCEN SUA THE11 
I 3 V 3 PSI 3 ECCEN 3HA THE13 
I 5 V J P S I  5 ECCEN SHA THE15 
D V A  EVA --DYO--EVR __TYPE SUN A 
3.1 1.095 97.5 -222 1.204 316.5 
-1.4 .720 104.2 .356 1.119 209.4 
- 7 . 5  1.276 92.5 .177 .869 343.0 
3.70 7.10 4.52 11.59 2/1/2 39.6 
3.1 1.095 97.1 .222 1.204 316.5 
-1.3 .719 104.0 , 3 5 5  1.117 208.9 
1 . 7  1.277 91.9 .176 ,870 347.2 
3.70 7-10 4.40 12.63 2/1/1 39.6 
MIS3lON OURATION I 560 CAYS 
M A R S  A R R I V A L  O A T E  : 2445910 
28 JUL 1984 
P S I  2 -'f 2 I 2 OECL2 R&2 WEE02 
PSI 4 V 4 I 4 DECL4 R A 4  SPEED4 
PSI 6 V 6 I 6 OECL6 R A 6  SPEED6 
E INC R A P  OECLP ETA P E R l C  
-.- 
LAUNCH A R R I V E  SPEEOl- R A l  OECLl- 
DEPART SUNGBY 3PEED3 RA3 DECL3 











5 2 4 . 1  .I17 




- A  




- PROP AERO OVL- -- .__ -_ 
4 - 5 6 7 0  4-5910 .161 224.9 5.2 
4-5940 4-6088.9 .2ll 254.5 -26.0 
4-6088.9 4-6230 .192 69.7 -59.9 
12.40 8 . 7 0  4.16 
- 
95.2 ,742- -1.5 -19.2 329.9 ,175 
89.6 1.313 - . 6  - 4 . 0  39.8 ,192 
93.0 ,905 4.1 24.6 211.1 .I14 
1.988 13.3 15.0 52.3 101.60 1.612 
95 .2  , 7 4 2  -1.5 -39 .2  329.9 - 1 7 5  
90.0 1.373 - , I  - 4 . 7  36.4 .193 
93.2 ,906 -11.0 -57.3 158.4 . 203  i . i m  7 s . e  14.2 -50.4 i 0 5 . e ~  1.110 
-161 224.9 9.2 
,209 255.4 -27.8 
.193 6 7 . 4  61.9 













4-5940  4-6092.3 
4-6092.3 4-6240 


















.169 234.4 17.4 
.209 255.4 -27.7 
,193 68.4 -62.4 
i2.n 8.75 4.27 
96.1 ,747 -3 .1  -26.0 336.2 .188 
90.9 r.373 -.7 -4.7 38.1 ,193 
91.3 .$OS 4.4 30.1 208.9 .110 
1.930 73.8 13.9 50.9 108.40 1.5fle 
5.2 1.100 96.4 .219 1.214 322.7 5 1 7 . 0  .949 
-1.3 .719 104.0 .355 1.116 208.8 363.2 ,120 
-7.7 1.276 91.9 .173 .067 346.9 533.6 .717 
4.00  7.39 4.46 11.56 2/1/ i? 38.7 80.6 62.4 
,112 203.8 -26.3 -1.5 1,110 86.6 -222 1.260 10.0 141.1 -9800 
.212 254.1 -28.1 -1.5 ,721 104.3 .357 1.119 209.1 356.0 .I201 
~ 1 9 3  96.1 -21.0 -3.4 1.282 97.2 ,220 .Bel 318.2 579.9 .687 
12.90 8.20 S.66 4.70 8.09 4.54 12.10 11112 26.6 149.3 56.0 
1.540A 
1.5190 
1 . O r 5  
1.618 
99.6 .767 2.2 - 1 . 5  337.7 .el8 
88.9 1,373 - . 5  -3.7 41.6 .193 
80.4  ,921 .O  -3.5 188.7 ,163 
2.128 25.7 343.3 20.4 138.20 1.825 
99.8 . 7 6 5  1.9 -2.6 337.7 .e21 
90.8 1.373 - . r  - 4 . 1  36.2 ,193 
79.0 .928 .I -4.1 196.5 .172 
1.822 23.7 343.0 16.5 146.80 1.328 
,128 199.7 -21.2 
.209 255.4 -27 .7  
,193 102.7 -23.2 
13.05 8.30 3.82 
-1.4 1.106 84 .8  .226 1.254 28.7 141.7 -9680 
-1.3 .719 104.0 .35S 1.116 208.6 363.1 ,720 
-3.4 1.286 97.0 .223 .E87 319.7 583.2 .689 
4.75 8.14 4.48 12.21 1/1/2 26.8 151.6 66.6 
-1.3 1.100 02.0 .e37 1.242 40.5 143.5 ,9480 
-1.1 .717 103.6 .355 1.113 208.0 368.4 .718 
-3.3 1.289 97.3 ,230 .e92 319.3 586.5 .687 
4.62 8.20 4 . 4 4  12.37 1/1/2 27.7 153.7 75.2 










99.9 .759 1.6 -3.9 337.0 ,223 
92.2 1.372 -.9 - 5 . 9  3E.9 .198 
78.0 ,934 .9 -5.4 203.6 ,184 
1.639 22.0 343.6 12.9 l53.LO ,980 
_______.____ . .- 
.154 197.7 -17.6 
.EO7 256.8 -27.2 
.I90 109.3 -22.0 
13.34 (1.53 4.09 
.242 183.7 4.9 1.4 1.060 103.9 .269 1.143 282.6 552.8 .E35 
-250  250.4 -27.3 -1.6 , 7 3 5  107.9 ,383 1.135 215.4 332.8 .700A 
.252 68.9 -29.2 -5.4 1.321 98.3 ,293 ,974 322.4 472.6 .688 









81.4 .719 1.2 -17.2 283.1 ,140 
82.6 1 . 3 7 5  -.I -3.0 55.6 , 2 5 2  
107.0 .984 2.6 3.2 194.7 .e80 
3.979 65.0 2.1 60.1 91.40 L.829 
94.3 1.376 -1.7 -10.9 29.7 .e20 
111.1 1.062 -1.4 -12.6 199.9 .387 
2.443 17.6 320.3 7.9 171.50 1.789 
85.4 .rig 1.2 -17.2 283.1 '.id0 .242 183.7 4.9 
.229 255.9 -24.0 
,220 79.2 -17.0 
13.26 10.31 5.34 
I .4 - . 2  
-2.8 
2.98 
1.060 103.9 .e69 1.143 282.6 552.6 .E35 
' ,728 105.6 .366 1.123 212.3 376.1 .712 
I 1.385 93.1 ,380 1.154 348.6 452.4 -715 
, 6 .37  4.97 1 5 . 5 6  2/1/1 87.7 4.0 48.3 
1.060 103.9 ,269 1.143 282.6 552.8 ,835 
1 .690 101.1 .377 1.058 199.6 405.6 ,659 
1.440 82.3 .SO2 1.404 23.3 84.7 .6990 
I 6 . 3 1  4.68 18.00 2/2/1 8 7 . 7  8.1 30.7 
.242 183.7 4 . 9  
.217 275.6 -32.8 
.317 63.2 -13.9 









8 5 . 4  ,719 1.L -17.2 283.1 ,140 
102.1 1.557 1.1 4.6 38.5 .317 
115.5 1.133 -3.5 -17.5 202.1 .477 
3.780 37.7 324.3 37.2 122.50 1.66L 
87.2 .723 1.0 -17.1 293.1 -137 
00.7 1.372 -.I -2.6 57.7 ,217 
103.2 .948 6 . 4  18.3 202.0 ,239 





.e21 190.4 2.8 1.4 1.066 102.6 ,254 1.150 288 .0  548.4 ,859 
,233 251.2 -27.5 -1.7 .731 108.0 .389 1.127 214.6 326.2 ,6891 
.E71 68.3 -47.7 -9.2 1.296 97.6 .248 .911 320.2 485.7 .689 
13.46 10.57 1.00 2.90 6.31 5.58 13.17 2/1/1 76.2 32.6 46.1 
4-5920 .22l 190.4 2.8 1.4 1.066 102.8 ,254 1.110 288.0 546.4 ,059 
4-0139.0 .217 288.5 -30.2 -2 .4  .670 98.0 .391 1.029 192.9 417.0 . 627  
1 2 . 5 7  9.67 5.00 2.90 6.31 4.67 16.36 212ll 18.2 12.6 13.1 
4-eieo 51.0 -10.3 -2.9 1.359 75.5 .403 1.067 52.9 i06.0 .e370 
4-5620 
4 - 5 9 9 0  
4-8139.0 
4-5630 
4 - 5 9 5 0  












87.2 . l e3  1.0 -17.1 293.1 .lI7 
105.1 1.346 .I 2.5 46.L ,366 
113.5 1.026 -4 .2  -19.1 200.0 , 404  
6.759 77.0 337.1 77.1 97 .60  3.475 
08.0 .I20 . 7  -16.8 302.1 .137 
03.3 1.376 -.6 -3.2 5 4 . 8  .24L 
101.1 .935 5.1 15.1 206.2 .e01 
2.404 75.5 2 7 . 7  59.4 83.6L 1.501 
4-5920 .203 197.1 1.1 
4-6074 . )  .249 250.2 -27.3 
4-6190 .e42 70.9 -49 .0  
13.09 10.10 4.73 
4-5920 .203 197.1 1.1 
4-6145.3 .e21 290.2 -26.5 
4-6190 .397 46.0  -7.1 









101.4 .241 1.158 293.5 543.9 
107.6 .38$ 1.137 215.7 335.6 
96.2 -225 .901 325.3 492.3 
5 . 4 5  12.59 2/1/1 69.7 34.4 
101.4 .e41 1,158 293.5 543.9 
95.9 .401 1.013 188.9 423.3 
72.1 .356 .a91 77.2 129.9 









88 .0  ,728 .7 -10.8 502.1 .I37 
108.9 1.340 .0 1.9 5 4 . 4  .SO7 
109.6 ,928 -4.3 -19.0 195.5 -327 





4-1640 1-5920 ,181 203.9 -.i 1.0 1.071 100.3 ,231 1.167 299.1 539.6 .a97 
4 - 5 9 5 0  4-6078.7 ,246 250 .0  -27.1 -1.5 .739 107.1 ,376 1.142 216.1 342.5 -712A 
4-6070.7 4-6200 .221 72.0 -52.1 -7.9 1.284 95.0 .206 -888 330.1 500.3 , 705  





90.1 ,732 . 4  -16.6 310.0 .140 
85.3 1.370 -.6 -3.8 50.8 .e21 
98.9 -924 4 . 6  15.5 209.6 .170 
2.305 73.5 23.2 56.5 89.3L 1.599 
4-1640 4-5920 .le7 203 .9  -.I 
4 - 1 9 5 0  4-6150.0 .227 302.2 -26 .9  
4 - 6 1 5 0 . 0  4-6200 .421 45.1 -4.5 
12.39 
1.8 1.017 100.3 ,231 1.167 299.1 539.6 .e97 
-2.1 .650 94.1 .412 1.001 185.9 427.9 .589 
-1.6 1.240 69.9 , 3 5 7  ,805 94.0 148.1 .5170 









































. o  
-.6 
-12.2 
3 4 . 1  
.O 
- . 7  





























1.169 9.42 4.51 
4-5650 





4 - 5 6 5 0  





















9 - 1 6  
- . 4  
56.7 
4 .?I3 
- 2 7 . 2  
1.8 1.082 99.2 . e 2 4  1.175 304.9 535.3 ,913 
-1.6 .I37 107.8 .380 1.139 215.8 537 .2  . ) O I L  
9 . 0  1.275 95.1 ,193 ,872 327.4 512.5 ,703 
3.05 6.46 5.43 13.10 e/l/2 56.0 68.2 01.7 
,145 














4 . 3 3  




-1.4 . r 3 9  107.5 .373 1.143 216.2 348.4 . i i 7 ~  
-7.7 1 .260  94.0 .192 .E79 334.6 508.8 ,710 













- 2 s . 3  
- 2 . 4  
4 - 5 3  
1.6 1.082 99.2 .224 1.175 304.9 535.3 ,913 
-2.1 .642 92.3 .422 .991 183.2 432.0 .573 
-.9 1.209 08.3 . 3 7 3  .759 1 0 4 . 4  161.9 .476D 
3.05 6 . 4 6  5.10 13.16 2/2/1 56.0 5 6 . 1  17.3 
2.2 1.087 90.2 ,217 1.134 310.9 331.2 .927 
7 .9  1.270 93.8 .183 .E71 336.5 516.2 . l i t  
3.16 6 . 5 7  5.29 12.76 2/1/2 50 .6  71.9 66 .0  





91.4 . r s 6  .o -16.1 326.8 . I ~ S  
109.6 1.330 .I 1.5 63.7 a445 
100.2 .(I2 - 3 . 0  -14.8 181.9 . e 3 8  























92.4 , 7 4 0  -.4 
8 7 . 4  1.379 -.7 
94.1 .906 -11.2 
1.036 75.2 Ll.3 
92.4 - 7 4 0  -.4 
88.1 1.379 - . 7  
94.8 .909 4 . 4  
2.066 73.2 16.6 
-17.4 322.8 .150 
-4.6 45.5 ~205 
-55.5 160.P .LIS 
- 1 8 . 4  94.50 1.191 
-17.4 322.8 .150 
-4.9 43.1 ,202 
21.7 212.9 .I28 








r i  . e  
.I 
-26.7 
- 5 8 . 8  
1.10 
2.2 1.087 98.2 .217 1.164 310.9 531.2 .927 
-1.3 .739 107.3 .371 1.143 216.1 333.6 J19A 
- 1 . 6  1.277 93.2 .183 .E73 339.0 517.3 .713 









4-9aeo 4-5920 ,161 ei7.n 
4-5950 4-0158.9 , 2 4 5  312.6 
4-6158.e 4-6220 .*I1 S0.5 
12.70 9.53 
. I  
-23.5 
- . e  
4.18 
r.2 1.067 98.2 
-2.0 .e34 90.4 
- . 3  1.180 66.7 
3.16 6 . S T  3.35 
2.6 I.092 97.1 
-1.2 .738 107.1 
-P.9 1.276 92.5 
2.8 1.092 97.1 
-1.1 ,737 106.8 
3.30 6.70 5.13 
-1.9 .621 01.9 
- 4  1.171 64.0 
3.30 6.70  9.74 
3.30 6.10 s.en 
6.0 1.~17 9i .o  
L.O 1.092 or,; 




















$927 . 5.54 
,4430 
18.0 
92.4 , 7 4 0  - .4  -17.4 322.0 .l¶n 
111.0 1.526 . 5  1.3 68.4 ~471 
95.6 ,779 -5.5 -11.1 175.4 .E26 
6.381 113.9 347.6 -5.7 91.00 1.458 
.435 .Be1 
.395 ,732 
12.99 2/2 / l  
4-5010 1-5920 .I 
4-5950  4-6089.0 . 2  
4-6006.0 4-6230 .l 
I?. 
4-3670 4-SS20 . l  
4-5950 4-6092.0 . C  
4-8OI2.0 4 - 8 t S O  .I 
it 9 
4-5950 4-516S.B .L 
4-6gO3.S 4-6230 .I 
13. 












































I 11.62 2/1/2 
.el2 1.193 
1 ,568 1.138 
I .176 .870 
, ie.71 t/l/l 
.e l2  1.193 
I .45E ,970 
I ,424 .714 












07 .2  
,940 























93.4 . I 4 5  
88.6 1.319 
93.0 .go5 
93 .4  ,741 









i .gste 13.7 
90.0 t . 3 1 9  
91.0 1.379 
-.6 - 5 . 0  39.3 -199 
10.0 51.0 103.60 1.510 
4.5 20.6 2 i e . i  .iir 
-1.L -19.C 326.4 -1 3 1  
15.1 -.50.9 105.00 1.011 
. I  1.2 73.) , 8 0 3  
-3.2 - 7 . 4  171.3 .237 
- . e  -8.3 31.2 ,200 
-11.4 -17.0 1~7.1 .roe 
-1.c -10.2 310.4 ,157 
382.0 - , e  94.60 i.r77 
-~.e -23.0 334.3 .io5 
4.0 32.1 110.2 .it4 
14.0 49.0 ioe.eo 1.411 
- .0 -6 .8  31.1 ,200 
13.1 4.1 1.096 96.1 .e06 1.202 3P3.4 523.5 .951 
-26.8 -1.1 .138 106.0 .360 1.130 t1J.O 363.7 .719 
-63.9 -6.1 l.t76 91.9 .173 ,066 347.t 133.8 . P l T  
4.00 3.40 6.60 5.14 11.90 Wl/t 44.1 00.9 6 t . O  
149 
8TOPOVER TIME : 30 C A Y S  MISSION DURATION = 560 C A Y S  
M A R S  ARRIVAL D A T E  : 2441920 
7 AUG 1981 
1984 INBOUND SWINGBY 
i * k H - - - A R R I V E -  SPEED1 RA1 OECLl I 1 V 1 P S I  1 ECCEN SWA THETl THE12 PERIH APHEL P S I  2 V 2 I 2 OECL2 R A 2  SPCEC2 
OEPART SWNGDY SPEED3 R A 3  OECLI I 3 V 3 P S I  3 ECCEN SMA THETS THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPEEO-3 
8WNCBI RETURN SPEED5 RA5 OECLS 1 5 V I P S I  5 ECCEN SHA THE15 THE16 PERIH APHEL P S I  6 V 6 I 6 OECL6 R A 6  SPEECO 
- .- PROP AERO- OVL --OVA- EVA O V O  _EVR TYPE SUN A SUN R KAPPA -- - A  E INC R A P  OECLP E T A  PERIC 
4 - 5 6 8 0  4-5920 .152 251.9 1 3 . 1  
4-5950 4-6169.5 .285 324.4 -18.7 
4-6169.5 4 - 6 2 4 0  .548  62 .6  1.9 
13.91 10.43 4.06 
4-5690 4-1920 -192  244.4 53.7 
4-5950 4-6096.4 .234 2 5 3 . 3  -25.6 
4-6096.4 4-6250 .206 67 .0  -66 .3  
13.75 9.65 4 . 5 8  
4-5710 4-9920 .173 188.2 -71 .1  
4 - 5 9 5 0  4-6101.9 -227  258 .3  -20.5 
4-6105.9 4-6270 ,238 62.0  -71 .6  
15 .83  9 .23  4 .32  
4-5750 4-1920 .109 197.8 -27 .7  
4 - 5 9 5 0  4-6085.2 .241  210.4 -28.7 
4 -6085 .2  4-6310 .202 95 .1  -21 .7  
12.96 6.90  3.65 
4-5760 4-5920 ,121 
4-5950 4-6090.9 ,238 
4-6090.9 4-6320 .199 
13.04 
4-5770 4-1920 . 1 5 0  
4-5950 4-6091.0 ,235 
4-6095.0 4-6330 ,203 
15 .21  
_ . ~ _ _  _._ 
195 .1  -21.7 
251.5 -26 .3  
102.3 -22.4 
8.95 3 .79  
194.2 -17 .7  
252 .8  -25.9 
108.9 -21.4 
9.14 4 . 0 5  
4 . 1  1.096 96 .1  .208 1.202 323.4 123 .5  ,951 1.452A 9 4 . 2  ,749 - 2 . 6  - 2 3 . 8  3 3 4 . 3  ~ 1 6 1  
1.0 1.155 62.5 ,463 .696 121.7 183.3 ,3730 1.018 8 7 . 1  .729 -2.8 -4 .3  170.4 -265  
3.48 6.89 8.37 13.57 2/2/1 4 4 . 1  98.6 17.7 .ZOO 6.499 176.9 319.1 3.1 97.60 1.101 
-1 .8  .e14 84.4 .478 ,918 173.8 447.2 ,500 1.411 i i 1 . 0  i . 3 i a  . J  1 . 1  80.3 . s i 8  
8.1 1.099 95.0 .206 1.210 330.1 S20.1 .961 1.459A 95 .0  .713 -6 .8  -37.3 343.7 .I92 
-.8 -734 106.4 ,367 1.132 214.0 369.0 ,717 1.5480 92.4 1.378 -1.1 - 7 . 7  32 .6  a 2 0 6  
- 8 . J  1.276 91 .3  .172 ,868 351.2 140.9 ,718 1.017 89.8 .903 5 . 3  36.7 208.3 a119 
1 - 0 8  7.47 5.07 11.63 2 /1 /2  47.9 91 .6  63.2 1.422 1.910 75.3 13.5 4 8 . 2  113.60 1.204 
- 7 . 8  1.104 92.5 .202 1.225 345 .0  514.4 .978 1.473A 96 .1  .759 8 . 7  19.4 523.0 ~ 2 1 4  
1.0 ,724 105.3 ,366 1.114 210.8 381.1 ,706 1.1220 95.6 1,374 -2 .0  -16.0 28.0 -236 
-10.2 1.279 89 .9  ,174 .e71 .6  194 .0  .7190 1.022 8 7 . 1  ,906 7 . 5  4 3 . 3  2 0 9 . r  ,152 
4 .60  7.99 4.91 11.97 1 /1 /2  47.7 105.6 58.1 1.061 2 . 0 6 0  78.8 14 .8  42.7 124.90 1.124 
-1.8 1.102 8 6 . 5  .207 1.233 20.8 149.7 .9770 1.488A 9 7 . 3  .763 2 .3  -.l 336 .5  ,191  
-1 .4  a739 107.5 .371 1.143 216 .1  313.0 a719A 1.5670 88.1 1.370 -.I -4 .9  4 3 . 6  *202 
- 3 . 4  1 .281 97.8 .225 .E81 315.2 180.4 .682 1.079 80.0 .921 - . e  - 4 . 3  187.8 -169  
1 .06  7 . 4 5  1.26 12.17 i / i / z  33.2 149.8 52.0 1.470 2.258 e r .2  343.5 1 8 . 8  135.80 1.850 
-1 .8  1.097 84 .6  ,213 1.226 31 .?  150.0 ,9610 1.487A 97 .3  .760 2 . 0  -1 .7  336 -4  * l o 2  
-1 .2  ,737 106.9 .368 1.139 215.3 361.4 ,720 1.5590 90.4 1.379 - . O  -6 .1 37 .3  ~ 1 9 9  
- 3 . 4  1 .281 97.4 .227 .E86 317.8 583 .1  .686 1.087 79.4 ,927 - 4  - 4 . 6  195.8 *175 
4 .09  7.48 5 . 1 7  12.25 1 /1 /2  33.5 151.9 64 .6  1.520 1 .872  22 .7  3 4 3 . 0  14 .0  145.00 1 . 8 2 6  
-1 .3  1.091 82.1 .223 1.214 43 .6  152.4 .9440 1,484A 97 .3  .154  1.7 -3 .4  5 3 5 . 5  a194 
-.9 . 7SS 106.6 ,367 1.135 214.4 367.0 .710 1.1SlD 9 1 . 0  1.378 -1.1 -7 .2  3 3 . 6  .PO3 
-3 .3  1.288 97 .6  ,233 ,892 317.8 586.7 .684 1.099 78.6 ,914 .8 -5.8 203.5 . l e ?  
4.13 7.52 5.10 12.40 1 /1 /2  34 .7  154.0 73.7 1 ,458  1.667 21.4 343.6 11 .5  152.30 .972 
- .. I MARS ARRIVAL DATE : 244S930 I17  AUG 19841 -- -- - 
4-5610 4-5930 .246 184.4 5 .1  1.5 1.060 104.2 ,273 1.141 281.7 157.8 ,830 1.452 83 .6  ,725 1.2 -17.7 277.7 -144 
4-5960 4-6129.0 ,239 271.9 -34 .1  -3.5 .702 103.9 .385 1.068 204.6 406.3 -6S7 1.4800 102.4 1.360 1 . 9  7.6 39.6 -327 
4-0129.0 4-6170 .327 62.6 -13.7 - 3 . 1  1.442 81.6 ,508 1 .411  2 5 . 0  84.8 .6960 2.134A 115.8 1.135 -3.6 -17 .5  eO2.0 , 4 8 3  
13.66 10.63 5.41 3.04 6.44 5.21 18.15 2/2/1 98 .8  8 .2 31.1 ,563 5.728 43.5 Il23.9 43.3 116.2D 1 . 5 3 6  
4-5620 4-5930 -223 191.0 3.0 1.1 1.065 102.7 ,254 1.148 287.3 5 5 3 . 5  ,856 1.440 81.5 -729  1 . 0  -17.8 287.6 ,136 
4-19-50 4-6139.1 .e31 283.0 -31.3 -2 .7 ,682 101.1 .394 1.037 198.2 416.3 .629 1.4460 101 .0  1.349 1 . 1  3 . 9  48.8 -367  
4-6139.1 4-6180 -387  51.0 -10.3 - 2 . 9  1.359 7 5 . 5  .403 1.066 5 3 . 1  106.2 ,6370 1.495A 113.5 1.025 -4.2 -19 .1  200.0 ,404 
12 .91  10.03 5 .03  2.88 6 .29  1.00 16.35 2 /2 /1  89 .4  12.8 14.4 ,447 7.972 81.5 340.2 80.9 9 8 - 0 0  3.114 
.203 197.6 1 .3  1 . 6  1.070 101.4 ,240 l . l S 5  293.0 549.3 ,878 1.432 8 7 . 1  .733 . 7  - 1 7 . 0  2 9 7 . 0  -132 
.290 247.8 -26.2 -1 .5  .761 111.2 ,403 1.177 222.8 335.3 ,703A 1.651D 8 3 . 0  1.387 -.I -4.0  55.6 .256 
. P I 6  71.2 -51 .7  - 9 . 0  1.289 96 .3  ,225 ,900 324.7 492.9 .698 1.102A 101.0 ,934 6 . 0  18.6 2 0 7 . 0  .e06 
14.04 11.23 4.73 2.81 6.22 8.50 12.66 2 /1 /1  8 0 . 5  37 .3  10.0 $918 2.368 75.6 28.8 1 7 . 9  82.3L L.256 
4-5630 4-5930 
4 -5060  4-6073.9 
4-6073.0 4-6190 
4 -5650  4-5930 
4-5960 4-6145.0 
4-6145.0 4-6190 
4 - 5 6 4 0  4-5930 
4-1960 4-6078.L 
4-6078.2 4-6200 
.PO3 197.6 1.3 
,229 290.3 -29.8 
.393 46.0 -9.2 
12.31 9 .70  4.73 
,185 204.2 - 1  
,286 247.6 -26.0 
,233 72.5 - 5 4 . 4  
13.69 10.88 4 .49  
1.6 1.010 101.4 .e40 1.155 2 9 3 . 0  149.3 .e78 
- 2 . 4  ,669 99 .2  .401 1.020 194.2 422.0 .610 
- 2 . 3  1.289 72.3 .356 .E92 76 .1  129.7 ,5710 
2.81 6.22 4.97 14.72 2 /2 /1  80.1 24.5 13.5 
1.7 1.075 100.2 ,229 1.162 298.8 541.1 ,897 
-1.4 .76S 111.0 ,397 1.182 223.3 342.8 .712A 
- 8 . 1  1.283 9 5 . 1  ,206 .a88 329.6 900.6 .701 









87 .1  .733 .7  
106.6 1.S42 . O  
109.5 .929 -4 .2  
8 .535  130.6 338.4 
88.5 .737 .4  
8 5 . 1  1.389 -.8 
9 8 . 9  ,924 5 . 3  
2 .241  73.7 e 3 . 0  
- 1 7 . 8  2 9 7 . 0  ,152 
3.0 54.7 ,393 
- 1 9 . 1  195 .6  ,325 
- 4 8 . 3  84.SL 2.957 
-17.7 305 .5  .I32 
-4 .7  49 .7  , 2 3 5  
18.4 210.6 ,174 
9 1 . 0  68.7L 1 . 3 7 1  
4-16.40 4-5930 .185 204.2 . l  1 . 7  1.075 100.2 ,229 1.162 298.8 541.1 a897 1.428 8 8 . 5  ,737 a 4  - 1 7 . 7  3 0 5 . 5  ,112 
4-5960 4-6149.4 .230 295.8 -28 .4  -2 .3  ,660 97.6 ,409 1 .001  191.3 426.1 ,596 1.1190 107 .8  1.337 .6  2.6 59.3 a413 
4-0149.4 4-6200 ,413 44 .9  - 4 . 6  -1 .6  1,242 70.4 . 3 5 1  .809 92 .J  148.2 ,9250 1.093A 104.8 ,862 - 4 . 0  - 1 7 . 9  189.6 -268  
12.28 9.48 4 .49  e.80 6 .21  4 .99  13.61 2 /2 /1  72.6 39 .1  18 .1  ,352 r .143  1113.5 3 3 0 . 3  -29 .6  85.5L C.163 
4 - 5 6 5 0  4-5930 .170 210.8 - . 2  
4-5960 4-6082.0 .282 2 4 7 . 7  -21.8 
4-6082.0 4-6210 ,219 72.6 - 5 7 . 5  
13.43 10.60 4 .29  
4 -5650  1 -5030  .170 210.8 -.e 
4-6113.5 4-6210 -432  46.3 -2 .4  
12.18 9.35 4 . 2 9  
4-5000 4-oi53.a , 233  301.0 - 2 7 . 1  
1 .8  
- 1 . 3  
-8 .1  
2.84 
1 .a  
-2 .2  - .P 
2.84 
1 1 . 0 8 0  99 .1  ,219 1.170 304.7 S41.U .913 1.426 89 .7  . ? 4 0  .O - 1 7 . 8  3 1 3 . 0  . I 3 4  
, 1.280 94.1 ,192 ,879 334.3 508.9 ,710 1.047A 96 .8  . e l 5  8.0 20.6 215.0 - 1 9 0  
6.25 6 . 3 1  11.95 2/1/1 65.7 49.5 56.3 1.253 2 .121  73.1 20.5 52.7 94 .10  1 . 4 0 4  
1 1.080 99 .1  ,219 1.170 304.7 541.0 .913 1.426 89 .7  ,740 .O -17 .8  313.0 . 1 5 4  
' .652 96.1 .416 .997 188.6 429.8 a582 1.4120 108.9 1.332 .8 2 . 3  0 3 . 5  -432  
1 1.213 69 .0  ,363 .765 102.5 181.4 .4880 1 .0431  100.0 -818  -3 .8  -15 .4  182.4 .e33 
6.21 5 . 0 6  13.07 2 /2 /1  61.7 5 5 , s  17 .8  .322 6.479 164.6 343.3 - 1 4 . 6  8 8 . 1 1  1 . 7 6 8  
, .764 110.7 ,393 1 . i ~ ~  223.3 348.9 .I~IA 1.6480 86.9 1.389 - . a  - 5 . 3  4 5 . 7  . e l 9  
4-5060 4-sg.m . i 5 7  217.3 . 6  2 . 1  1 .081  98.0 . 2 i z  1.177 310.9 537.1 ,928 1 . 4 2 7 ~  90.8 .744 - . A  -18.3 319.7 . i s )  
4 - 5 9 6 0  4-6083.7 .281 247.9 -25 .7  -1 .3  ,764 110.6 .392 1.182 223.2 351.5 ,719A 1.6460 87.6 1.390 -.9 - 5 . 6  43 .8  -215  
4-6083.7 4-6220 ,215 72.3 60.0 8 .4  1.276 93.6 .183 .E71 336.6 518.2 -712 1.031A 94 .7  .908 -11 .8  - 5 6 . 0  159.4 .220 





4 - 5 P I O  
4 - a i s r . 2  
4 - 5 8 7 0  
4-5910 
4-ooa9.i 




4-6O8J . E  
4-6220 












4-5600 4 -5930  
4-3060 4-6166.3 
4 - 6 i 6 6 . a  4-6240 
4-5690 4-5930 
4-5980 4-6096.8 














. l l T  
a233 




1 8 . 1 4  
,146 
, 2 4 5  
. 4 7 5  
1 2 . 3 4  
. eo9 
217.3 
2 4 8 . 1  
71.8 
10.36 
21 t .  5 
106.1 
49.5 






S l l . 6  




- 6 0 . 6  
4.13 
.6 
- . e  
4 - 1 8  
3.6 
-25 .3  
4 - 0 1  
3 . 6  
- 2 3 . 8  
. O  
4 .01  
- e 5 . 6  
- a a . 1  
,141 2 3 0 . 1  10 .3  
.e73 249.7 -2s.o 
.Zip 68 .8  -65 .0  
13.11 10.00 3.95 
2 . 1  
-1.2 
- 8 . 3  
2 .90  
L. 1 
- 2 . 1  
- . 3  
L .90  
2 .e  




- L . O  
. 4  





1 . 0 8 l  
,644 
1.195 
6 .31  
1.080 
* 761 
1 . 2 ? 6  












1 .11  





o e . 9  
66.4 
3 . 8 5  
.212 1.177 
,391 1.1a1 
. l a 3  . e 7 5  
11.77 e l l 1 1  
. e l 2  1.177 
,425 .987 
.380 .741 




11 .67  2 /1 /2  
,206 1.185 
,436  .978 
,400 ,726 















$ 5 . 0  






4 3 3 . 4  
170.8 
71.9 
5 3 3 . 4  
S 5 9 . O  
125.8 
70.0 




3 . 1  1.093 
- .9  *759 
-8 .7  1.276 









90 .8  
8 8 . 4  












- 4 3 1 0  1.016A 
18 .2  .e66 
9 1 . 1  
6 0 . 9  
93.0 
1.959 














I 4 . 1  
* 748 . ne3 
.769 
16.6 
. r 4 e  
- . 4  - 1 8 . 3  319.7 
- . O  -6 .0  41.7 
4 . 9  2 4 . 6  214.0 
18 .3  51.0 90 .20  
- . 4  , ?  - 1 8 . 5  2 . 1  5 1 0 . 1  07.7 
-3.5 - 1 2 . 0  171.6 
347.2 - 1 . 0  00.40 
- 1 . 0  - 1 9 . 8  re5.s 
5 . 0  e0 .6  ~ 1 3 . 4  
-1 .0  - 6 . I  $ 7 . 6  
16.4 1 9 . 6  104.30 
- 1 . 0  -19 .0  515.a 
. ?  1 . 8  72.5 
- 3 . 2  -8.5 171.3 





, 137  
. 4 5 t  
, 5 5 5  
,141 








95.8 .e01 1.192 $23.9 529.9 
100.0 ,586 1.172 221.8 364.7 
91.8 ,173 ,068 347.5 533.5 
6.05 11.65 2 /1 /2  51.5 81.3 
.141  230.5 10 .3  3.1 1.093 95 .6  ,201 1.192 323.9 529.9 .953 1.4321 92.5 .751 - 2 . 1  - 2 S . L  33190 . I 4 6  
-257  317.7 -21 .6  - 1 . 9  ,626 90.0 .4S2 .964 180.0 442 .0  .le8 1.4000 112.8 1.517 . 7  1 .7 7 7 . 7  * S O 5  
, 5 0 5  6 0 . 1  2.0 1.0 1.171 64.8 .426 ,714 116.5 183,4 ,4100 1.018 8 f . S  -753  -2.9 - 5 . 6  169.8 * 2 I 8  
12.71 9.80 3.95 3.11 6 .52  5 . 6 5  13.16 2 /2 /1  51.5 98.7 17.6 .236 6.510 177.6 356.5 1.7 94.90 1.301 
. 1 S S  238.9 24 .7  5.6 1.096 94 .7  .197 1.199 330.6 526.7 
.e69 251.0 -24.6 - . 7  .755 109.5 .384 1.164 220.8 370.0 
13.4% 10.03 4 .08  3.38 6 .78  5 .95  11.70 t / l / P  10.9 91.4 
. 2 i r  60.9 -68.3 -0 .1 1.276 91.2 . i r e  ,868 351.8 540.0 
,153 238.9 24 .7  
.e78 324.7 -18.6 
.547 67.8 2.9 
83.61 10.27 4.08 
. l o 8  192.7 - 2 9 . 7  
,283 247.7 - L 5 . 6  
.e21 03.0  -10.6 
13.51 0.03 3.63 
5 . 6  1.090 
-1.8 .614 
1.8 1.159 













-197 1.199 330.0 5 2 6 . l  
.476 .951 176.1 447.9 
,461 , 7 0 1  120.8 187.5 
113 .66  t / 2 / 1  50.9 107.7 
, ,196 1.214 23.0 117.1 
I .236 .E70 310.0 581.3 
' 19.31 1 / l / t  4D.8 150.6 
I .so4 i . 1 8 3  223.3 317.0 
,963 1 . 4 3 6 ~  o5.e ,754 - 4 . 3  - 3 1 . 4  130 .z  . i o 1  
. I 1 6  1.6110 92.8 1.387 -1.3 -8.6 31.4 . e l 7  
,718 1.017 69.8 .PO3 5 . 9  30.1 210.2 ,126 
64.0 1.278 1.806 76.3 14.1 47 .3  114.20 1.133 
.963 1.456A 95.2 -754 -4.3 -31.4 339.2 ,161 
,3760 1.024 8 3 . r  ,736 -2.5 -3 .5  l r 1 . 2  .268 
17.0 ,201 9.781 174.7 2.0 5.3 07.00 1.16L 
.498 1.403 i i 5 . 0  i . 3 1 1  . 7  1 . 5  0 4 . 5  . a 4 7  
1.4521 95.1 
1.008 79.3 
1.451). 95.1  
1.6350 09.0 
1.091 79.1 
1 . t ) ~ ~  8s.e 
~ . L W  c.477 
1,377 i.wa 
150 
6IOPOVER T I H E  x 30 O I Y 3  UIS8ION D U R A T I O N  : 560 O I Y 3  
UARU ARRIVAL O L l E  * C44’JQLO 
P I  l l I G  1 0 8 4  
1984 INBOUND SUINGBY 
- . - - - - - 
v 2 I 2 O t C L L  RAP 3PEEEE 
V 4 I 4 O E C L l  R A 4  SPEE04 
V 6 I 6 OECL6 R A 8  8PEEC6 
- R A P  D E C L P  ETA PERlC 
1.025 - 4 . 3  -19 .0  199.1  
6 5 . 1  840.2  6 5 . 1  03.60 
. r 3 8  . I  - 1 0 . 1  z o i . 5  . i s 3  
. s 2 9  - 4 . 3  -19.0 195.1 - 3 2 1  
.u t  . 4  -18.0 300.2 .12e  
.BIZ - 4 . 0  -11.9 189.9 .eee 
1.346 1.8 4 . 8  55 .4  a396 
129.3  341 .8  -49 .0  84.2L #!.SO2 
1.340 1 . 2  8.6 5 9 . 9  , 4 1 3  
1 5 1 . 3  341.4 -27 .5  85.LL t . 0 2 1  
-. . - .-  - _. 
LAUNCH A R R I V E  3PEEOl R A I  DECLI- 
O E P A R T  BUNGBY UPEED3 R A 3  OECL’S 
WNGBY R E T U R N  SPEEDS R A S  OECL5 
PROP AERO -OVL-- . I- - 
. -  - - 
- .  
I 1 V 1 -PSI 1 ECCEN -SUA THE11 THET2bERIH APHEL PSI 2 
1 3 V 3 P81 3 ECCEN SHA THE13 THE14 P E R I H  APHEL PSI 4 
I 5 V 5 PSI 5 ECCEN SUA THET5 THE16 PERlU APHEL PSI 6 
UARS A R R I V A L  D A T E  = 2.14~940 (21  AUG 1884) ---- 
1 . 6  1.064 103.0 ,258 1 .146  286 .2  5 5 8 . 5  ,851 1.442 63 .8  
- 3 . 1  .6gs  104.2 ,402 1.049 203.5 416.3 .62r 1.4110 105.3 
- 2 . 9  1.358 7 5 . 0  .406 1.065 54 .4  106.8 ,6320 1.4984 113.8  
2 . 9 1  0 .38  5 - 5 0  16.44 2/2/1 100.4 13.0 15 .9  .a28 r .231  
4-S630 4-5940 .205 198 .2  1 . 3  
4-5970 4-6145.8 -241  285 .2  - 3 0 . 6  
4-6145.3 4-8190 e396 4 6 . 0  - 1 . 2  
i e . 9 9  10.18 4 . 1 1  
4-1640 4-5940 ,186 204 .1  . 2  
4-5910 4-6149.5 ,244 290 .4  -29 .5  
4-6149.5 4-6200 ,413 4 4 . 9  - 4 . 6  
12 .56  9 . 8 3  4 . 5 0  
1 . 7  1.014 100.3 . 2 e e  1 . 1 ~ 9  298.1  550.5 .a95 1.424 80.9 
2 - 7 3  6 . 1 5  5 . 3 3   is,^ 21211 8 3 . 1  3 9 . 2  1 7 . 1  . a s 2  0 .744  
-2 .5 ,612  101.0 ,412  1.016 196.6 425 .3  -598 1.4340 101.7  
-1.6 1.242 70 .3  ,352  .E08 9 2 . 6  1 4 8 . 3  .!I240 1.093A 104.6  
4-5650 4-5940 ,169 211 .1  - . 3  
4-5910 4-6153.1 ,243 295 .1  -28 .4  
4-6153.1 4-6210 .429 4 6 . 2  - 2 . 4  
12.29 9 . 5 8  4 . 2 8  
1.8 i . 0 7 9  99.1 .e11  1 .166  304.3 546.6 ,913  1 ,419  0 8 . 2  .145 .o -39.0 3 o e . t  .121  
2.11 6 . 1 2  5.80 13.04 212/1 76 .4  5 5 . 3  1 8 . 4  - 3 2 1  6 . 2 5 8  1 6 2 . 3  344 .4  -26 .1  8 1 . 1 ~  1 . 7 1 2  
- 2 . 4  .663  9 9 . 6  .411 1.005 194.0 428 .6  ,586 1.4230 108.6 1.335 1 . 1  3.2 6 3 . 8  ,429  
-a9 1.214 6 9 . 2  .360 ,761  101.8 161.2  .4900 1.043A 100.0 a 6 1 9  - 3 . 8  -15 .6  l8e.6 ,231 
~ - S ~ W J  4-5940 . l i s  211.4 . 4  
4 - s ~ r o  4-6156.6  .243 299 .8  -21.2 
4-56ro 4-5940 . i 4 3  
4-6156.6 4-6220 ,445 4 9 . 2  - . 6  
l Z . 1 3  9 . 4 1  4 . 1 0  
4-5910 4-6089.2 ,324 
4-6089.2 4-6230 .e24  
14 .13  
2 . 1  1.083 
-2.2 .655 
- . 3  1.197 
2 .72  6.13 
2 . 4  %.oar  
-1.0 . r 9 i  
- 9 . 2  1.216 
2 . 4  i . 081  
- 2 . 1  .64r 
2.16  6 . i ~  
2 .76  6 . 1 8  
. 4  1.187 
9 1 . 9  .208 a . i n  
6 8 . 1  .p74 .744 
i i s . 6  .411 i . 2 3 5  
92 .5  . i n  .e69  
1 - 4 0  11 .11  2/1/2 
9 8 . 8  .eo1 1.119 
61 .1  ,389  ,731 
9 8 . 2  ,123 ,994 
5 . 3 0  lrt.80 2 /2 /1  
9 6 . 8  ,201 1 . 1 7 9  
9 6 . 5  .431 .983  
5 . 3 5  1 2 . 8 0  2 /2 /1  
310.6 542 .9  
191.1 431 .8  
107.4 i r o . 6  
70.0 1 1 . 6  
317.2 539.3 
230 .0  361 .0  
343.4 525.6 
6 4 . 6  l 1 . 4  
188 .8  435 .2  
6 4 . 6  86 .4  
311.2 5 3 9 . 3  













1 . 4 1 1  8 9 . 2  ,140 - . 4  -19.6 315.4  
1 . 0 2 3 ~  9 1 . 5  .r93  -3 .5  -12 .4  176 .0  
1.4140 109.5  1.331 1 .0  2 . 8  6 1 . 1  
.304 6 . 1 1 2  169.2  34r.U - 9 . 1  89.OL 
. l e #  
.a45 







i .o r3  
1: * 
2 2 3 . 6  
7 1 . 3  
11.36 
223.6  
304 .9  
5 3 . 4  
9.31 
2 2 9 . 6  
248 .6  
6 9 . 3  
1 1 - 1 4  
241 .6  
2 . 8  
-24 .5  
- 6 6 . 0  
3.96 
2 . 8  
-25 .8  
.9 
3 . 9 6  
8 .2  
- 2 4 . 3  
- 6 8 . 6  
8.88 
1.417A 9 0 . 2  
1.023A 9 3 . 0  
1 . 2 0 0  1 .894  
1.417A 9 0 . 2  
1.4060 110.6 
1.016A 9 1 . 4  .eel 6 . 2 0 8  
i.rsoo 90.3 
4-5610 4-5940 .143 
4-5970 4-6160.4 .e45 
4-6160.4 4-6230 .463 
12.08 
4-5680 4-5940 . I34  
4-5910 4-6093.1 .319 
4-6093.1 4-6240 .e26 
13.98 
.136 236.1 1 9 . 0  
. S l 3  65 .3  3 . 1  
,258 3 1 1 . 3  -01.s 
i 2 . 5 6  9 . 5 1  3.89 
. i r r  2 4 6 . 6  38.9 
.353 7 3 . 3  3 . 8  
,215 325.1 -18.3 
14.01  1 0 . 5 1  4 . 3 8  
9 1 . 6  
113.3 
8 4 . 2  
6 . 7 6 9  
9 2 . 2  
115.4 
8 0 . 6  
1 . 1 5 1  -
8 4 . 0  
107 .1  
1 0 9 . 9  
7 , 0 4 4  
, 7 5 1  
i r 5 . r  
i . 3 0 1  
i r z . 6  
1.314 






. I  
-1.0 
.9 
- 2 . 1  
7 . 1  
-e9. I 
- 4 . 4  
4 . 1  
-42 .6  
1.9 
- 3 . 3  
2.1  
1.3  -- 
-19 .5  
5 . 6  
- 1 8 . 7  








1 1 5 . 1  
266.4  






1 . 3 2 0  
.169 







4 . 4  1 .093  94 .5  ,191 1 .192  331 .2  533 .0  .964 1.419A 
-1.9 .626 9 2 . 0  .455 .958 182.4 443.5 ,522  1.3950 
1 . 5  1.112 6 4 . 5  . 4 5 i  . ? i s  i 1 6 . r  i 8 r . e  ,4010 1.024 
2 .99  8 . 4 0  s . 6 ~  1 5 . 3 2  w 2 / 1  5 1 . 9  108 . i  11.0  . z29  
8.0 1.091 9 3 . 3  . i o 7  1.197 3 3 8 . 1  530.4 . 9 r3  i . 4 2 ~ ~  
- 1 . 7  ~ $ 3  88 .4  ,418 .944 178.3 449.2  .493 1.594 
2 . 0  1 .162  62 .4  .465 . I O 6  120.4 191 .2  .SI80 1 .033  
3 .56  6 . 9 6  6 . 1 3  13.87 2/2/1 60 .6  1 1 5 . 0  1 6 . 1  ,197 
MARS A R R l V A L  O A l E  : 2445950 ( 6 SLP 1984) - 
1 . 7  1 .069  101.9 .245 1 .152  291 .0  559.4 -869  1 .434  
- 2 . 3  1 .286  7 1 . 5  ,364 .E86 79 .2  130.8 ,5630 1.209A 
2 .91  6 . 3 2  6 . 0 9  14.85 2/2/1 102 .8  2 5 . 1  1 6 . 3  ,362 





. 7  
1 .E 
- 4 . 3  
J45 .4  
.2lO 198.9 1 . 2  
.e14 2 8 1 . 1  -31.0 
,408 4 6 . 1  - 1 . 0  
13.84 10 .93  4 . 8 4  
4-5650 4-5950 
4-5960 4-6113.5  
4-6153.5 4-6210 
4-5660 4-5950 





4- )680  4-SO50 
4-5980 4-6164.1 
4 - 8 t 6 4 . i  4-6240 
4-5690 4-5950 
4-S960 4-8168.4  
4-6168.4 4-6250 
4-5100 4 - s s s o  
4-1910 4-6irs.s 
4 - 6 i r s . s  r-reso 
. l l l  211 .6  
.e63  290 .4  
.434 4 6 . 4  
12.11 io.io 
-.I 
-29 .1  
- 2 . 4  
4 -29  
- . 1  
-28 * I  
- . e  
4 . 1 0  
1 . 9  
- 2 1 . 0  
. 9  
3 .95  
6.3 
- L 5 . 6  
2 . 1  
3 .64  
1 4 . 0  
-23 .7  
3 . 2  
3.60 
29.6 
- 2 1 . 2  
4 . 0  
3 .94  
1 .8 
-2 .5  
- . 9  
9 .0  
- 2 . 4  
- . 3  
t . 8 3  
2 . 3  
- 2 . 2  
. 4  
2 . 8  
-2 .1  
I .o 
2.66 
3 . 7  
-1.9 
1 . 5  
t . 1 4  
5 .6  
-1.8 




1 .018  
.a75 
1 .212  
6 .09  
1.062 
.E61 
1 .196  
6 .05  
1.086 
.658 




1 .092  
6 . 1 5  
1 -093 
,625 
6 . 3 9  
1. t o r  
8 . 0 )  
. e 3 1  




161 .5  
5 5 . 8  
548.4 
431 .1  
170.7 
545 .0  
434 .1  
7 1 . 1  
111 .8  
86 * 4~ 
.911 
. 5 8 5  
.4650 
1 9 . 3  
.927 
-4640 




19 .1  
. 5 1 5  
302.8  
182 .3  
310.3 
68.4  
175 .9  
89.4L 
6 4 . 1  
8r . sL 
3 i r . t  












1 .418  
1 . 1 1 7  
.44r  
, 1 5 5  217.8  
.e60  294 .6  
12.46 9 . 8 2  
,441  4 9 . 3  
. i l l  223 .8  
. r e 2  53 .4  
12.24 9 .61  
a131 L29.2 
* 2 5 6  304.3  
,419  56 .4  
12.14 9 . 4 8  
. 2 s r  299 .2  
,127 2 3 4 . 6  
, 958  810.4  
.49# 64 .4  
1 x . w  9.48 
MAR3 ARRIVAL DATE : 2445960 I16 8LP 1984) - --- . - -  -‘ - . -__-_ __ 
4-5610 4-5960 ,114 e i 2 . 3  -1.0 1.8 1.018 99.4  .tis i . 1 6 2  302.4 550.9 .SOT i ~ i r  8 5 . 4  .r54 .O -111.8 e9r .s  . i t 8  
4-6154.3 4-6210 .448 4 1 . 0  - 2 . 3  - .o  1.208 68.1 . 3 r s  . r i a  104.0 i 6 2 . 0  . 4 r s o  i . 0 4 3 ~  i o o . 2  ,810 -3 .6  - 1 4 . 1  t8i.8 .e10 
4-5990 4-6114.5 .e92  267 .4  -29.3 -2.8 .689 106 .6  ,436 1.031 204.3  428 .6  .561 1.4800 1 0 9 . 3  1 .341  1.8 5 . 0  6 6 . 0  -446  
13 .62  10.89 4 . 3 4  L.73 8 . 1 4  6.15 13.18 P/2/1 98.9  5 6 . 3  20 .4  .e99 5.64L 156.8 340.1  -19.3 8 1 . 9 L  1.369 
4-5660 
4-5990 









4-6 i66 .4  
2 . 0  1 .082  
- 2 . 6  .619 
- . 3  1 .192  
L.83 8.05 
2.2 1.085 
4 . 4  
- 4  i . 1 8 4  
2.58 6.00 
-.!I - L t . I  304.8  .IC3 
1.6 4 . 3  69 .7  ,459  
- 3 . 1  - 1 1 . 7  i r 5 . r  . t 2 t  
351.e -12.8 6 9 . R  l . S C 5  
4-5960 . I 4 2  224 .0  .9 
4-6230 .410 53 .9  .9 
4-5960 .le9 229.2 4 . S  
4-6184.8 ,215 L99.B -C6.4 
4-6L40 .468 5 8 . 7  t .1  
lL .52  9.91 3.62 
4 - e 1 0 i . o  .eeo ms.0 -2r.s  
i 2 . m  ~ 0 . ~ 0  3.93  
- . r  -23.3 w 1 . r  ,120 
1.1 4 . 0  18.8 . 4 r o  
-3.2 -8 .7  1 T 1 . 8  ,119 
854.1 -7.6 B1.10 1.806 
-1.8 -LS.t  818.8 . I t 0  
1 . 4  8.6 7 1 . 6  ,403 
b -#!.e -6.8 169.9 ,226 
I 857 .3  - 3 . 4  9 t . S D  1.811 
4-so60 . i ce  t33.9 i1.t 
4-6166.4 . t 7 2  304.8  - t S . O  
4-6160 -490 6 4 . 4  3 . t  
lL.89 9 . 7 8  3.18 
8.L 1.090 
-L.D .e4a 
1 .9  i . i r t  
L.00 0.01 
151 
81OPOVER T l U E  = SO D A Y S  MlSSI@N DURATION I 560 0175 
MARS ARRIVAL DATE i 2115360 
16 SEP 198.1 
1984 INBOUND SWINGBY 
I 1 V I PSI 1 ECCEN SMA THE11 THE12 PERIH APHEL 
I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL 
I 5 V I PSI 5 ECCEN SMA THE15 THE16 PERIH APHEL 
O V A  __EVA __ DVD --EVR TYPE SUN A SUN R KAPPA_- - A  
- 1 .9  ,636 98 .3  . 
2.0 1.111 64.2 
2.72 6 .13  6 .00  1; 
7 . 1  1 .093 92 .0  . 
-1 .7  .622 95.4 
2 .4  1.111 62.9 
21 6 .62  6.07 
. . ... 
ARRIVE S P E E O I  
SUNG81 SPEED3 
RETURN 6 P E E 0 5  
R A l  OECLl 
RA3 OECL3 





4 -1700  
4-5990 
4-61 72.9 
-- - PROP 
4-S960 .124 238 .1  22.9 
4-6172.9 . 2 1 0  311.0 -23 .0  
4-6260 .519 7 0 . 8  4.0 
12.49 9.77 3.18 
1-5710 4-5960 .162 
4-5990 4-6178.1 ,213 
4-6178.1 4-6270 . 5 4 5  
13.46 __ 















.144 224.6 - . A  
-311 292.7 - 2 7 . 6  
.487 14 .8  .8 
13.66 11.04 3 .98  
2.1 




-2 .3  
1.0 














































83 .9  






.200 1.172 314.9 
.455 1.019 204 .1  . * lo  . I 2 1  114.3 
12.99 2 /2 /1  97 .7  
.191 1 .111  322.2 
,457 1.004 201.4 
. * l e  . 7 1 7  115.5 
13.09 2 /2 /1  92 .6  










































1.016A 91 .3  
.254 5.548 
1.402 8 7 . 1  
1.4620 1 1 2 . 0  
1.018 8 7 . 6  
.243 5.846 
.163 




. 7 5 8  









1.311 . 759 
173.3 
- . 7  
1 .8 
-3 .2  
396.¶ 
- 1 . 2  








1 . 5  
-2.3 
6 . 8  
-4 .7 
1.4 
-1 .9  
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.e20 
1 . 1 5 4  
. I 1 9  
.49  7 
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-1 .9  
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.319 303.6 -24.3 
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13.51 10.95 3.87 
,118 240.2 24 .1  
.310 508.9 -22 .7  
. 5 5 3  78.9 4 .8  
18.18 10.72 3.69 
4-8110 4-5980 
4-6010 4-6178.9 
4 - e i r 8 . 8  4-eero 
1.092 92 .2  -175 1.186 544.9 151.1 
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1.168 82.4 .483 .713 119.1 194.5 
8.08 7.02 14.06 2/2/% 92.4 121.1 
4-8720 4-5980 e146 2 4 4 . 1  41 .1  6 . 7  1.092 90.9 .172 1.188 353.7 549.7 .Sa3 1.393 88.0 . T I 4  -8.3 -49.9 335.3 -144 
4-8010 4-8183.6 ,503 311.3 -20.6 - 1 . 5  ,827 101.5 .490 .948 192.4 450.7 ,463 1.4150 116.3 1.307 1.8 3.1 101.1 e572 
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MAR8 ARRIVAL DATE = L445990 (16 W l  19841 
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STOPOVER T I M E  = 30 D A I S  1904 INBOUND SWINGBY MISSION OURATION : 600 O A Y S  
MARS ARRIVAL O A T E  I 2445860 
8 JUN 1984 
- .  . --. --- - 
LAUNCH ARRIVE 0PEEOl R A l  OECLI' 1 1 V 1 P S I  1 ECCEN 3HA THE11 THE12 PERIH APHEL PSI 2 V 2 I 2 OECL.2 RA2 SPLLCP 
DEPART SUNGBY SPEED3 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN SUA THET3 THE14 PERlH APHEL P3S 4 V 4 I 4 DECl.4 R A 4  SPEC04 
W N G 8 Y  RETURN 0PEEO5 R A 5  OECLS I 5 V 5 PSI 5 ECCEN 3MA THE15 THE16 PERIH APHEL P S I  6 V 6 I 6 OECLI R A O  6PEEO6 
- -- PROP AERO- OVL -OVA - E V A  O V O  EVR TYPE 3UN A 3UN R K A P P A  - A  E INC RAP OECLP E T A  CERIC 
- MAG3 ARRIVAL DATE : 24411800 ( 0 JUN 19841 -- 
4-5000 4-5800 a281 174.2 4 . 7  
4-5090 4-6061.3 .101 275.1 - 3 5 . 9  
4-6067.3 4-6200 .249 66.1 50.9 
14.10 9.80 6.03 
4-5600 4-5860 .201 174.2 4 . 7  
4-5090 4-6000.0 -178 274.9 - 3 9 . 6  
4-6000.0 4-0200 a199 71.4 - 4 6 . 1  
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,292 l.lS0 219.6 536.9 
.345 1.094 194.4 541.0 
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68.9 1.641 
-847  1.531.4 
.7ZOA 1.4720 
.112 1.031A 
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9.9 1 .214  96.0 ,205 .813 319.6 507.4 .694 1.052A 91.0 
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9 1 . 1  
84.2 
0 6 . 1  
2 .211  










.e l8  
71.1 
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11.65 t/l/l 49.9 
















i .  Ti6 
9P.8 











1.1 -15.S 304.7 .166 
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4-5640 4-5890 .e08 
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18.4 .SLY 6.L38 18L.3 344.4 -1e.V 87.9L I . 7 1 C  
.a51 1.44L 83.8 . ? S I  1.0 -18.1 tOL.3 ,140 
.I74 1.4140 109.1 I.33i 1.0 L.0 67.1 ~445 
.4660 1.OLBA 9S.5 ,793 -3.5 -IC.4 170.0 .P11 
¶@.e ,304 6.11L 189.L B47.8 -9 .7  89.8L 1.SgB 
.5ea s.4230 10e.e i . 3 3 5  3.1 3 . 1  83.8 .*e9 
1.6 1.084 103.0 .CS8 1.146 C86.C 558.9 
-2.L ,655 98.8 ,483 .OS4 191.9 431.0 
-.3 1.19Y 68.1 -314 .144 101.4 110.6 
$?.Or 6.38 5.30 iL.80 8/t/ l  100.4 91.8 
156 
8 lOPOVER T I H E  = 50 DAY8 1904 INBOUNO 3UlNLBY 
.4 1 .101  61 .1  ,389 
2 .1  1 . 0 ~ s  9 1 . 9  .208 i.in 310. 
- i . r  . a i 3  08.4 .478 .944 118. 
2 . r 2  6 . 1 3  6 . 1 3  13.81 2/2/1 T O .  
2 . 4  1.081 9 6 . 0  .201 1.119 si r .  
-1 .5  . s 9 s  8 2 . 3  . s 2 o  .92s  172.8 4 5 7 . 6  .444 1.406 119.0 1.291 .Q 1 . 1  99.0  .see 
2 . w  6 . 1 8  1.15 14 .86  2/2/1 6 6 . 6  119 .2  15.3 . i s 5  1 .514  i r o . 8  16.5 9 . 4  ioi.60 1.012 
2 . 0  1 . 1 6 2  62 .4  ,465 . T O 8  120. 
2.8 1 .142  58 .6  ,523 .686  126.6 193.1 .3210 1.045 16.4 ~ 1 1 5  -1.4 -3.1 119.1  -333  
-_ - - MARS A R R I V A L  OATE = 2445950 ( 6 SEP 1904) - -- 
- --- 
LAUNCH A R R I V E - 6 P E E C l  R A l  OECLl . 
DEPART 8UNLBY SPEED3 R A 3  OECLS 
OWNLBY RETURN #PEED5 R A 5  D E C L S  
4-5630 4-5940 -203 198.2  1 . 3  
4-5970 4-6160.4 - 2 1 5  304.9 -25 .8  
1-6160.4 4-6230 ,463 5 3 . 4  . 9  
PROP AERO -0VL.-  .- -_ -- - . -- 
i z . 9 3  10 .12  4 . 1 )  
4-5040 4-5940 .186 20.i.r . 2  
164 .6  ,249 310.8 -23 .9  
240 .484 58.0 2 . 1  
12 .69  9 . 9 1  4.50 
4-5850 4-5940 -169 211.1 - . 3  
4-5910 4-6169.6 a258 317.3 -21 .5  
4-6169.6 4-6250 ,513 6 5 . 3  3 . 1  
12 .61  9 . 9 0  4 . 2 8  
4-5660 4-5940 , 1 5 5  211.4  . 4  
4-1910 4 - 6 i r s . r  .e15 325.1 - 1 8 . 3  
4-t.irs.1 4-eeeo  . i s 3  1 3 . 3  3 . 0  
12 .95  10 .23  4 . 1 0  
4-5670 4-3940 -143 223.6  2 . 8  
4-59TO 4-6184.4 -114 334.9 - 1 3 . 1  
4-6104.4 4-6210 . 6 2 E  6 3 . 9  4 .0  
13.88 11.12  3 . 9 6  
4-5620 4-8950 ,235 192.5 2 . 9  
4-5980 4 - 6 l I 6 . 8  ,260 294 .6  -28 .1  
4-6166.8 4-6220 - 4 4 1  4 9 . 3  - .0  
14.12  10 .96  5 . 2 3  
4-5630 4-5950 ,210  196 .9  1 . 2  
4-5980 4-6160,3 . e51  299 .2  -21 .0  
4-6160.3 4-6230 -462 53 .4  .9 
18.42  1 0 . 5 0  4 . 0 4  
4-5640  4-5950  ,109  20S.3 - . O  
4-5980 4-6184.1 .256 304 .3  - 2 5 . 6  
4-6164.1 4-6240 .410 5 8 . 4  2 . 1  
19.94 10 .18  4 . 5 4  
1 . 1  1 .069  i o i . 9  ,245 1 .152  291.0 559 .4  .e69  1.454 84.0 ,144 . I  -19 .5  ee6.4 .is8 
.4 1.181 sr .2  .see . r32  i i o . 8  111 .8  .4480 ~ . O ~ S A  9 1 . 4  . in - 3 . 2  -9 .1 i r i . 4  .cis 
2.91  0 . 3 2  1 . 6 0  1 2 . ~ 9  21211 102.8 86.4 19.1  ,262  6 . o e r  172 .4  3se.3 -6.2 91.00 1.416 
- 2 . 2  .658 100.3 .432 .992 194 .2  434.1 .563  1.4210 110.4 1.329 1 . 2  3.3 12.3  .462  
1 . 1  1 . o ~  100.5 .230 1 .158  2 9 r . e  5 5 3 . 0  . e 9 2  1 .423  8 5 . 5  . r4r  .4 -19 .9  294.1 . i s0  
2 . 1 6  e . i r  5.64 12.95  21211 9 5 . 0  9 8 . 6  18 .3  . e a  6 . 2 9 3  i r s . 3  355.9 -1 .1  92.60 1.390 
1.164 ~ 0 3 . 5  551.9  , 9 i i  1 .416  0s .r  , 1 5 0  .o -20.5 ~ 0 2 . 8  . l e 5  
.96r  108 .2  461.1 .533 1.4000 112.5  i.sie t.1 2 . r  0 1 . 1  .499 
,721 115.0 187.9  . d i g 0  1.024 0 4 . 4  . i s 2  - 2 . 6  -4 .8  110.0 ,241 
2 /2 /1  8 1 . 7  108.2  1 7 . 3  .mi 8 . ~ 5 6  i r6 . s  . e  2 . 4  94.50 i.see 
- 2 . 1  .648 9 8 . 6  .439 .960 191 .3  431.4 .549 1.4100 111.4 1.324 1 . 2  3.0 16.1 , 4 7 1  


























1 5 . 2 3  
.2or  
, 4 7 3  
1-1910 - 1 5 5  217.8  - . l  
4-ei73.s .e64 311.4 - 2 1 . 2  
4-0260 . s e i  r i . 4  4.0 
4 - e i r 9 . 8  ,278 325.9 - 1 7 . 1  
4-szro  ,565 19.8  4 . 5  
4-6188.1 .si4 331.0  -12 .6  
12.56 9 . 9 2  4 . 1 0  
4-I930 . I 4 1  2 2 3 . 6  1 . 9  
le.11 10.13  3 . 9 5  
4-5950 .131 229 .2  6.3 
4-6200 ,634 9 1 . 0  4 . 5  
13 .64  10 .98  3 .84  
2.0 1 .082  9 8 . 0  
-1.8 ,625 9 3 . 0  
2 . 0  1.172 63.8 
2 .63  6 . 0 5  5 . 8 3  
2 . 3  1.086 96 .8  
-1.8 .610 9 0 . 0  
2 .5  1.164 6 1 . 8  
2 . 6 3  6 .05  6 . 1 9  
i . i r o  310.1 540.4 
.952 k84.5 445.0  
.717 1 1 7 . 2  191 .6  
2/2/1 81 .1  1 1 1 . 5  
.936 180.0 4 5 1 . 2  
. T O 9  120 .5  194 .3  
2/2/1 1 5 . 3  120.0 
i . i r s  316.8  5 4 5 . 0  
.92r  1 .412  
1 6 . 2  . p i t  





1 5 . 1  .189 
e r . 0  . 1 5 3  
r . 0 9 5  113 .1  
11.8 . r4r  
7 . ~ 8 6  170.0 
114.0  1.311 
8 1 . 1  , 1 5 1  
80.8 .151 
116.1  1 .303  
- . 3  -20 .9  310 .3  . I 2 3  
1 . 1  2 . 4  a r . 5  . s i x  
- 2 . 3  -3.9 172.9  . e e s *  
5 . 4  6 .1  96.20  1.324 
-.e -22 .1  3 i r . e  . l e 3  
- 1 . 8  - 3 . 7  1 1 1 . 1  .eo0 
1 . 1  2 . 2  94 .8  .sa5 
1 2 . 1  9 . 2  90.50 1 . e 4 2  
2 .0  1 .089  95 .6  
- 1 . 3  ,590  83 .1  
2 . 9  1.145 58 .0  
2.66  6.07 1 .15  
. 136  
,483 . 226 








1 . ~ ~ 2  
,4 - eo . r  
1 . 4  3.6 
-e.0 -6.3 
3 5 1 . 3  -3 .4 
- . 3  - L L . l  
1 . 3  1 . 0  
-e.3 - 4 . 1  
5 . 5  4 . 5  
304 .6  
6 1 . 4  
95 .40  
i 1 e . r  
3 1 t . l  
9 3 . 5  
91.20 
1 1 7 . 0  
316.3  
1 0 1 . 2  
162 .9  
99. 40 
3e4.  r 





+ 3 P O  
1 . e 5 3  
. a 5 5  
. ) I 5  
1.015 
. : r i  4-s690 4-5910 .122 233.9 1 1 . 2  3 . e  1.090 94.4 ,185 1.183 rt3o.r 544.0 . 9 6 ~  . i . d o r  0 0 . 9  ,164 
1 s . w  11.04 3 . 1 9  2.00 0 .02  1 .29  15 .14  0 /2 /1  11 .4  121.1 1 3 . 2  .i*o 0 ,676  180.4  
4 - 5 9 9 0  4-6194.0  . S i 9  3 3 9 . 8  - 1 0 . 9  - 1 . 1  ,581 8 4 . 1  ,539 .904 114 .9  462.5 a416 1 .391  190.0 1.285 
4-6194.0  4-6290 .655 9 9 . 0  4 . 1  3.2  1 .146  $ 7 . 0  . I 4 6  .692 121.3 191.6 ,3140 1.010 11.0 .726 
WAR8 A R R I V A L  DATE : 2445970 (20  0EP 3904) - - --.- - . -_ 
- L . l  -20 .6  
1 . 3  2 . 2  
- . 5  - 5 . 6  
L0.3 1 1 . 6  
-. 






4 - l S l O  4-3010 
4-6000 4-6171.9 
4-0111.8 4-6210 
. l o 0  213.1 - 1 . 1  
.296 301.0  -28 .5  
,509 6 5 . 1  3 . 1  
13.96 11.00 4 . 4 2  
. i s i  219.0  - 1 . r  
. ego  306.3 -94 .0  
e124 11 .2  4 . 0  
13.39 10.61 4 . 1 1  
1 .8 
-9 .1  
1.5 e . e r  
1 . 9  




- 1 . T  
2.4 
L.82 
2 . 4  
-1 .8 
t . 8  
t . 5 r  
t.8 
-1 .2  
3.1 
L.85 
1 .010  
.660 
1 .173  















1 .163  
8.97 
9 9 . 0  
104 5 
6 .61  
9 8 . 4  
102.5 
6 3 . 9  
0.50 
100.0 
63 .0  
0 .39  
9 5 . 8  
96 .0  
61 .1  
6.30 
94.0  
. 9 2 . c  
119.6 
8 . 6 1  
641r 





















1.162 300.9 561 .0  
.988 198 .4  4 4 0 . 2  
2 /2 /1  109 .3  108.1 








1 7 . 1  
.938 
S O 3  
.3910 



























. I03  
i . i o r ~  
8 4 . 0  
112 .0  
04.2 
0.239 
0 5 . 2  
113. 1 
0 1 . 2  
6 .119  
06.L 
114.0  
10 .4  
1 * 202 
0 1 . 1  
f l 8 . L  
7a.o 
?.SIT 




. 1 5 0  
1.326 . 1 5 7  
1 1 5 . 9  




. 7 5 9  
113.1 
. r e i  
. r ~  
. rss 








-2 .6  
2 . 0  
- . 3  
1 . 5  
- 2 . 3  
I 0.0 
L . 4  
I - 1 . 9  
I 11.1 
-1 .2  
! 1 . 4  
I -1 .4  
t 1 T . C  
’ -1.8 
! 1.4 
I - .e  
I L4.6 
, - , t  
-22 .1  293 .1  
3 . 0  0 3 . 3  
- 4 . 5  1 1 0 . 3  
- .a  94.10 
-23.0 299 .0  
3 . 5  06.4 
-3.9 l T L . 6  
2.9 95.40  
.136 
* 109 
. t 4 7  
1 .215  
. l e e  
,421 
* 264 







1 ,209  
.110 
, eo0 
1 . t 4 0  
1.211 
. a a  
.14A 224.0  -.4 
.e86 3le .6 - 2 2 . 0  
12.99 10 .3I  S.90 
.130 229.0  P . 5  
.e05 320.4 -19.9 
,869 0 6 . 0  1 . 1  
l L . 1 0  1 0 . e 2  3 .03  
. ~ 4 3  r 0 . i  4 . 1  
- t c l . L  506.4  
3 . 1  93.0 
8 . 3  96.00 
- 4 . 0  i w . 9  
-t?6.0 S l t . 1  
- 1 . 7  182.4 
9 . 4  90.40 
-C0.0 310.8 
e.8 100.4  
- 8 . 0  106.1 
11.0 100.10 
e.9 aoo.4 
4-1690 4-sgro  
4-6000 4-6100.1 
4 - I ) l I O . l  4-WSO 
. I 2 0  P33.0 8 . 0  
,294 330.1 -1S.L 
.$OS 93.3 1.1 
w . 0 9  10.84 3 . 1 3  
157 
STOPOVCR TIME - ao D A Y U  1984 INBOUND SWINGDI MIUSION OURATION 8 600 D A Y S  
M A R 9  ARRIVAL D A T E  C 4 4 1 9 0 0  
6 OCT 1964 
LAUNCH ARRIVE - 8 P E E D l  R A l  OECLl--l 1 V I PSI 1 ECCEN SMA THE11 THE12 PERIH APHEL “PSI L V 2 -  I 2 OECLL RAL WEE02 
DEPART 8WNGDY UPEEOS R A 3  OECL3 1 3 V 3 PSI  3 ECCEN SMA THE13 THE14 PERIH APHEL P 8 I  4 V 1 1 4 OECL4 R A 4  UPCEDI  
8WNGBI RETURN 8 P E E D 5  R A I  OECL5 I 5 V 5 PSI 3 ECCEN SHA THE15 THE16 PERIH APHEL PSI  6 V 6 I 6 DECLI R A 6  8PLE06 
-_ - __ . ___ PROP AERO-OVL -OVA --E_VA _-OVO _-EVR--T!PE SUN SUN R-KlrPA-zA __ E -J_NC -RAP -0ECLP ETA CERlC 
4 -1680  4 - S P O O  .133 230.4 . 4  2.2 1.087 96.1 ,191 1 .176  320.7 5 1 7 . 4  ,949 1.404 85.9 ,769 -1.1 *L6*4 3O7.y 
4-6010 4-6163.6 ,303 315.3 -20.6 -l.S .627 101.5 ,490 .946 192.4 410.1 .483 11.4130 116.3 1 .301 11.6 S.L 101.1 -87t 
4-6183.6 4-6260 ,571 66.2 5 . 0  2 . 8  1.118 61.5 .477 . 711  119.9 197.2 ,3740 1.036 75.5 .757 -1.4 -4.7 16L.s -3lL 
1 8 - 5 3  10.70 3.8B 2.64 6.05 6.64 14.47 2/2/l 103.3 125.6 15.0 .184 r . 8 1 6  171.9 10.2 V.8 98.20 l.EC9 
4-5690 4-8980 ,120 e 3 4 . 5  4.6 
4-6010 4-6189.L .SO0 123.4 -17.6 
4-bl69.L 4-6290 - 5 9 7  94.5 5.2 
18.08 10.50 3.74 
2.5 1.090 94.6 . I86 1.180 S28.8 5 5 5 . 0  .961 1.389 86.7 .771 -1.8 
-1.3 .e06 97.9 .SO4 ,927 167.9 411.2 .460 1.3950 117.1 1.L97 1.5 
3.1 1.166 80.2 .497 .?14  121.3 199.L .3590 1.069 7t.8 .?56 - . 8  
2.¶8 6.00 6.76 14.99 L/t/l 99.0 129.0 13.6 e l 6 0  8.455 169.4 L4.3 
4-1700 4-5980 ,113 237.7 l L . 3  3.1 1.091 93.5 ,100 1.164 536.5 832.9 ,971 1.396 87.2 . ? I C  -t.4 
4-6010 4-6196*8 . S O 6  535.8 -13.1 -1.0 .SO6 92.7 .I28 ,905 182.4 401.0 ,427 1.3810 lLO.0 l ,i?85 1 . 9  
4-b196.8 4-6300 ,639 104.4 5 . 1  5.3 L.160 56.0 . I30  .TOO 124.3 LO0.J .3330 1.08s 69.6 . I 8 2  -.L 
15.19 10.61 3.67 2-50  8.99 6.94 15.15 L/gfl  85.4 131.1 12.3 ,141 9.Slt 167.9 3L.t 
4-5690 4-5990 .le3 
4-aoeo 4-eim.r .sto 
4-biae.r 4 - 6 ~ ~  .a04 
13.76 
4-0100 4-1000 . i l l  
4-1OLO 4-0198.1 .a18 




95.0 5 . L  
, 11.06 8.77 
-28.6 




L . 7  
-7.4 
lt.1 
- t o . ¶  
3 . L  
- 5 . #  . O.B 
-81.1 
L.S 




























. o a i  
. a r i  
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MI331ON OURATION : 6 4 0  D A Y 3  
M A R S  ARRIVAL O A T €  I 2445870 
18 JUN 1984 
LAUNCH ARRIVE SPEEOL R A L  OECLl-1 I - V I P S I  1 ECCEN SMA THE71 THE12 PERIH APHEL P51 2 V 2 I 2 OECL2 R l 2  SPEED2 
DEPART 3WNG8Y SPEED3 R A 3  OECL3 I 3 V 3 P S I  3 ECCEN SHA THET3 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  8PEEO4 
8WNGBY RETURN OPEEO5 R A 5  OECL5 I 5 V 5 PSI 5 ECCEN SMA THETS THETI PERIH APHEL P51 6 V 6 I 6 OECL6 R A 6  SPEED6 
-- - - PROP AERO OVL O V A  -EVA __DVO -EVR TYPE SUN A SUN R KAPPA - A  E INC -RAP OECLP ETA PERIC 
8TOPOVER TIME 6 SO O A V 8  1984 INBOUND SWINGBY 
_- __ .
MARS ARRIVAL O A %  = 24r15870 (18 JUN i s e i )  -- . - - __ 
4-5610 4-5870 .259 181.6 2 .6  .8 1.071 104.8 .299 1.173 284.3 126.3 .E31 1.5lSA 95.5 .695 1 . 4  -15.8 301 .1  
4-5900 4-6097.2 .176 275.4 - 1 2 . 0  3.1 .674 94 .3  .346 1.091 188.3 374.0 . I 1 4  1.4680 9 3 . 6  1 .366  - 5 . 0  -31 .1  24.5 -230  
4-6007.L 4-6250 ,230 66.6 -70.3 -9 .8  1.276 91 .1  .172 .e68 352.3 540.7 .719 1.017 89.8 ,903 8.6 41 .4  212.3 
13.46 9.36 5 .64  4.10 7.49 3.73 11.79 2 / 2 / 2  42.S 91 .2  4 5 . 6  1.134 2.581 74.3 4 . 1  33.2 126.20 1 . 7 9 3  
4-5620 4-5870 ,248 188.7 . i  .a i . o m  104.0 .287 i . 1 8 9  288.9 521.1 ,847 1 . 5 3 1 ~  97 .3  . ? o s  1 . 2  -15.4 306.8 .e07 
13.54 9 .12  5 . 4 5  4.42 7.81 3.68 11.77 2/2/2 37.0 99.8 60.0  1.229 1.999 74.9 4 . 9  42.3 i26 .20  i . e m  
4-5900 4-6100.9 ~ 1 7 4  277.6 -21.8 -5 .672 93.9 .348 1.088 187.3 379.1 .TO9 1.4660 94.9 1.365 -2.4 -15.2 23.3 ~ 2 2 1  
4-6100.9 4-6260 ,221 6 4 . 9  - 6 9 . 4  -9 .3  '1.277 9 0 . 6  .172 ,869 355 .8  547.7 .719 1.018 88.4 .904 6 . 3  41 .1  206.4 - 1 3 4  
MARS ARRIVAL DATE = 2445880 (28 JUN 1984) - -- - - . - _ _  - -_ 
4-5610 4-5880 ,251 181.9 3 . 2  - 9  1.068 104.3 .e82 1.163 284.3 131.7 .E35 1.491A 93 .2  -698  1 . 3  - 1 5 . 8  299.7 ,175 
4-6096-4 4-6250 e285 67 .0  -76.8 -12.5 1.277 90 .9  . i?2 ,868 354.0 540.6 ,719 1.011 8 9 . 9  .903 9.4 4 1 . 7  918.6 ~ 1 7 4  
13.36 9.67 5.49 3.68 7.08 4 .19  12.23 2/2/2 49.2 90.7 39 .2  .742 3.606 79.1 7.1 23.1 132.00 1.934 
4-5020 4-5660 ,233 188.9 -8 1.0 1.075 103.4 .275 1.177 289.0 526.8 ,853 1.500A 9 5 . 0  -705 1.1 -15 .3  306.2 ~ 1 8 6  
4-6100-9 4-6260 .e l9  65.0  -69.1 -9.2 1.277 90 .6  .172 .e69 355.7 547.7 .719 1.018 88.4 .904 6 .2  40 .6  PO8.1 - 1 5 2  
4-5660 4-5880 .PO3 218.7 .I 2 .7  1.105 100.1 ,267 1.243 309.0 506.6 .911 1.574A 100.7 ,737 - 1 . 0  - 1 7 . 5  324.8 -236  
4-5910 4-6083.3 . I 7 5  267.6 -34.4 - 9 . 7  .685 97.3 -344 1.095 194.4 352.0 .719A 1.4720 87.9 1.365 .I) 5 . 0  42 .3  a189 
4-6063.0 4-6300 -189 89.9 - 2 2 . 7  -3 .3 1.279 97 .1  .215 .e78 317.6 576.2 .e87 1.065 81.3 .915 - .4  -3.0 1 0 1 . 7  -113 
4-5910 4-6098.4 . i g r  272 .1  1 . 5  7.2 . 6 8 i  96 .2  .345 i . 0 8 9  192.1 374.1 . r i 4  i . 4650  9 3 . 6  1.366 - 9 . 1  -49 .1  24 .6  .PIS 
4-5910 4-6100.9 273.6 - 1 9 . 8  1.1 ,880 96 .0  .348 i . o e r  191.5 377.5 ,711  1.4630 9 4 . 5  i.305 -3 .0  -18 .0  es.6 .210 
i e . 8 8  0.94 5.27 3.93 7.33 3.67 11.76 21212 42 .9  99.9 55.7 1.240 e . i m  75.0 7.0 40.6 125.90 1.422 
13.5) 8.42 4 . 7 4  5.14 8.53 3.69 11.98 e / i / z  26.4 146.1  54 .6  1.675 e . i e o  33.0  ~40.0 3e.e i e 9 . 3 0  1.978 
-.. MAR3 ARRIVAL DATE 2445890 ( 8 JUL 19641 - - ~ _ _ - -  - - - - 
4-5600 4-S890 ,262 171.3 6.3 1.0 1.058 105.1 ,287 1.144 279.3 542.1 ,816 1.413 8 9 . 1  ,697 1.4 -16.3 2 8 8 . 0  . I 5 3  
4-1920 4-6092.1 ,180 264.8 -33 .1  -2.4 .693 99.0 .344 1.097 198.1 364.1 ,719 1.4740 9 1 . 1  1.367 .I 3 . 5  34.E . l e 8  
4 - 6 0 9 2 A  4-6240 ~ 1 8 1  68.3 - 6 1 . 1  -7.4 1.276 92 .0  .173 ,867 346.7 531.6 .717 1.018A 91 .3  .903 4 . 1  28.4 207.9 ~ 1 0 7  
12.71 9.48 5 .68  3.23 6.63 3.80 11.53 2/1/2 6 5 . 9  80.4 89.8 1.710 1.747 73.3 9.6 5 5 . 0  108.70 l . e T 6  
4-5600 4-5890 ,262 175.3 6.3 1.0 1.058 105.1 .287 1.144 279.3 S42.1 ,816 1.473 8 9 . 1  .697 1.4 -18.3 2 0 8 . 0  ,153 
4-5920 4-6099.0 .194 268.4 - 4 5 . 5  - 6 . 0  ,690 98.3 .346 1.090 196.4 374 .7  ,713 1.4680 9 3 . 8  3.366 4 . 1  25 .7  27.9 ,222 
4-6099.6 4-6240 -222  5 8 . 5  6 9 . 7  9.4 1.277 90 .3  ,172 ,869 357.6 532.1 ,719 l .Ol8A 9 1 . 6  ,904 -12.6 -58.0 151.5 -223 
13.04 9 .81  5 .68  3 .23  6 .63  4 . 1 3  12.93 2 /1 /1  65 .9  84.2 47 .4  1.219 2.48t 7 7 . 5  11.5 -38.8 123.10 1 .812  
4-5610 4-5890 e245 182.9 3.6 
4-5920 4-6095.9 ,181 266.4 -34.5 
4-6091.9 4-6210 .194 67 .2  -64 .0  
12.56 9 . 2 1  5.39 
4-5620 4-5890 ,230 189.2 1 . 5  
4-5920 4-6101.6 .183 269.1 - 1 2 . 1  
4-6101.6 4-6260 .231 6 4 . 0  - 7 1 . 7  
12.55 9 .01  5.15 
4-5630 4-5890 ,217 196.2 - . 4  
4-5920 4-6105.1 .179 271.6 -27 .8  
4-6105.1 4-6270 ,222 63.5 -69 .4  




3.36 6 . 7 6  
1.1 1.072 
3 . 2  .688 
-10.2 1.278 





104.0 ,275 1 .155  284 .1  537.1 .e38 
98.7 -345  1.094 197.3 369.4 .717 
91.4 . i 7 2  ,867 350.6 541.0 ,718 
103.0 .266 1.167 289.0 532.1 ,856 
3.86 11.89 2 /2 /2  49 .9  98 .9  45 .7  
102.1 .E60 1.179 293.9 527.1 ,673 
97.6 -349 1.084 194.7 381.8 . IO6 
90.1 . I 7 4  .8?1 359.5 5 5 4 . 1  .719 
3.82 i i . 5 7  e i i i e  57.2 91 .9  75.1 
98 .1  ,347 1.088 195.9 377.2 ,711 
90.5 -172 .e69 356.7 547.7 . r i g  
3.78 11.85 z /z /2  43.8 i o e . 9  68.1 
1.413A 91 .1  ,702 
1,4710 92.4 1.367 
1.017 8 9 . 8  .BO3 
1.595 1.642 74.4 
1.477A 92 .8  -709  
1.4660 94.4 1.366 
1.018 88.4 ,904 
1.067 2.576 76.8 
1.481A 9 4 . 4  -715 
1.4620 95.6 1.364 
1.022 8 7 . 1  -906  
1.216 1 . 7 6 6  76.9 
1 . 3  -15.9 2 o y . i  
.e 5 . 0  30.8 
4 . 6  38.8 206 .1  
0 . 7  5 1 . 3  111.80 
1 . 1  -15.5 304.7 
-S.l -30.7 26.7 
7.2 43 .5  211.0 
9 . 5  34 .5  128.80 
, 6  -15.1 3 1 1 . 0  
- . 9  - 5 . 7  26.6 
6 .6  4 1 . 0  207 .1  













4-5660 4-5890 ,189 2 1 8 . 2  . I  2 .5  1.099 99.4 .250 1.222 3 0 9 . 6  512.7 .916 1.527A 98.4 .735 -.I -16.9 325 .5  ,210 
4 -5920  4-6040.6 .22S 272.2 -29.5 -2 .0 .642 98 .6  .430 l . f l2f l  1 9 1 . 1  289.8 .58lA 1.4590 70.1 1 . 3 3 4  .1  .3 5 4 . 0  a 4 4 5  
4-6049.8 4-6300 , 4 4 1  64 .7  -11 .7  -4 .4  1.265 110.5 ,381 .862 272.5 584.6 ,534 1.190 69.9 ,905 -3.9 - 6 . 9  170.8 ,336 








4 - 5 0 2 0  
4-6089. e 
4-5890 ,189 218.2 .3 2.S 1.099 99.4 .250 1.222 309.6 512.7 
4 -6064 .S  .194 265.4 - 3 0 . 9  - 2 . 0  ,679 99.4 .372 1.073 196.6 318.2 
4-6300 .294 7 7 . 0  - 1 4 . 6  - 3 . 4  1.271 103.0 .278 .868 292.9 581.7 
13.18 8.66 4.S3 4.50 7.89 4 .13  12.91 2/1/2 31.1 150.7 
4-5890 ,189 2 1 8 . 2  .3 2 .5  1.099 99.4 $250  1.222 309.6 512.7 
4-8002.4 . l e 1  262.7 -31 .9  -2 .1  ,694 99.5 .346 1.098 199.0 349.9 
12.86 8.36 4 . 5 3  4.50 7.89 3.83 12.00 2/1/2 3 1 . 1  146 .4  
4-5890 .191 227.7 9 . 2  4 . 4  1.105 9 8 . 1  .249 1.237 3 i 5 . l  508.2 
4-6089.L .180 263.9 - 3 2 . 6  - 2 . 3  ,694 99 .2  -344 1.098 198.5 359.7 
4-6310 .188 96 .7  -21 .2  - 3 . 4  1 .283 96.7 ,218 ,882 320.7 579.5 
13.19 8 . 3 6  4 .56  4.83 8 .22  3.80 12.05 2 /1 /2  29.3 148.8 
4-6300 ,193 89.4 - 2 2 . 1  - 3 . 3  i . 2 7 8  9r .4  . 2 i 7  .e76 316.4 576.4 
MARS ARRIVAL DATE 2445900 (18 -- - .- - .  _. - 
4-560[1 4-5900 - 2 6 1  175.7 6 . 7  
4-1910 4-6092.1 ~ 1 9 0  259.8 -29 .9  
12.79 0.70 5 . 6 8  
4-1P30 4-0095.9 a190 261.3 - 2 9 . 6  
4-6091.B 4-6250  ,194 6 7 . 3  - 6 4 . 0  
12.47 9.35 5 .33  
4-¶610 4-5900 .241 182.6 4 . 3  
4-5.030 4-6107.5 .191 267.9 - 3 4 . 4  
4-6107.5 4-6250 ,230 4 6 . 5  69.4 
12.51 9 .39  5.33 
4-5620 4-5906 .224 189.S 2 .0  
4-5930 4-6100.2 .188 263.4 -28.4 
4-6lOO.L 4-6260 ,205 6 5 . 8  - 6 6 . 6  
4-5660 4-5900 .177 217.8 .I 
4-5030 4 -6044 .9  -255 271.2 -28 .7  
4-6044.9 4-6300 ,528 60.9 - 1 1 . 1  
1 3 . 9 1  9 . ~ 9  4 .38  
4-5660 4-5900 . i ~ r  217.8 .s 
4-5030 4-6072.9 ,199 258.4 -30.0 
4-009z.e 4-6240 . i 8 9  68.4 -81.5 
4-5610 4-5900 m i  162.0 4 . 3  
i e . 2 8  9.05 5 .06  
4-6072.9 4-6300 .e39 83.6 -17.3 
12.59 8.62 4.38 
4-$670 4-5900 ~ 1 7 3  226.0 6.5 
4-5930 4-6088.6 . l o 2  230.8 -30.0 
4-6066.6 4-6310 -180 96.5 -23.9 
1 . 1  1.057 
- 1 . 7  ,705 
- 7 . 5  1.276 
3.09 6.49 
1.2 1.063 
- 1 . 6  .703 






1 .2  1.069 
- 1 . 2  .700 




- 5 . 0  1.263 
3.96 7.36 
2.4 i . 0 9 4  
-1.9 . IO1 





-3.2 i . 2 7 7  
3 . 1  1.100 
-1.0 .706 
-3.4 1.282 




4.17 0.16  
105.1 
101.4 











90 .8  
3 .99  
98.9 
101.5 
114 .4  
5 .62  

















,285 1.140 278.9 
,348 1.104 2 0 3 . 2  
11.14 2/1/2 76.1 
.348 1.101 202.4 
.172 ,867 350 .5  
11.57 2 /1 /2  66 .4  
.270 1.150 283.8 
.352 1.085 198.9 
.172 . E 6 7  8.3 
12.92 2 / 2 / 1  66.4 
.259 1.160 288.8 
.349 1.096 201.3 
11.67 2/1/2 58 .1  
.236 1.205 310.1 
,471 .993 193.5 
.437 ,860 264.6 
18.24 2/1/2 36.6 
. i 7 3  .e67 3 4 e . r  
.27o 1.150 283.8 
.173 ,869 354.7 
547.3 



















.238 1.205 310 .1  518.9 
.361 1.096 203.4 332.5 
.E44 .e72 303.9 579.2 
12.37 2 l l / 2  36.6 148.8 
.e36 1.205 310 .1  518.9 
.354 1.103 204.0 342.6 
.e26 .E74 311.6 871.4 
i 2 . i ~  e / i /e  36.6 141.4 
,934 1.218 315.9 514.0 
.348 1.10s 903.1  358.2 
. e l 7  .882 319.9 179.6 
12.06 L l l f P  33.0 $46.9 
.e33 1.L31 321.8 510.4 
.348 11.103 LO3.O 364.5 
.9PP ,087 3E0.8 583.1 
























I .  746 
98.4 . I 3 5  - .7  -16.9 3 2 5 , s  ,210  
79.0 1 . 3 5 5  - 1  ,6 5 7 . 7  .e94 
16.9 ,910 -2 .1  -8.8 174.1 .e23 
98 .4  ,735 - . 7  -16.9 3 2 5 . 5  .210 
81.1 .P I5  - .4  - 3 . 4  181.2 a155 
99.5 ,742 - 2 . 7  - 2 1 . 7  330.7 ,e24 
8 9 . 9  1.367 .4 2.7 57.4 ,186 
80 .6  ,922 . L  -2 .8  180.5 . I 5 9  
4.729 39.2 342.8 18.3 ioz.70 e.997 
8 7 . 2  1 .366  . e  1 .7  45 .6  ,103 
2.417 3 i . 7  34e.9 29 .3  iz8.o~ e.eie 
i . 9 o i  e9.o 541.7 25 .7  139.20 1.572 


















1 3 . 1  
.921 
















. r i s  
1.465 
1 .4880  



























1 A 9 1 0  
1.073 





8 7 . 1  ,702 1.4 
90.9 1.369 - . 2  
91 .3  .903 4 . 1  
1.872 73.4 12 .e  
-16 .5  283.2 
- 1 . 6  3 5 . 6  
52.5 106.60 
28.6 208.e 
89.1 .708 1 . c  -16.2 L93.4 
92.2 1.369 - . A  - 2 . 5  32.3 
1.823 74.1 10.8 51.2 113.20 
8 9 . 8  ,903 4 . 6  33.8 ~ 0 6 . 0  
89 .1  .IO8 1.2 
96 .1  1.365 1.0 
1.866 82.9 18.1 
90.0 ,903 - 1 e . r  
- 1 6 . 2  293.4 
5 . 6  27 .8  
- 5 8 . 1  149.2 
-51 .9  118.80 
90 .8  .713 1.0 -15 .8  302.0 
93.7 1.368 - . 7  - 4 . 7  29.5 
88.4 .904 5.4 37 .9  205.4 
1.816 75.2 10.4 49.4 116.00 
9 6 . 2  ,736 - . 6  
66.3 1.323 - . I  
6 6 . 0  .904 - 4 . 9  
0.789 56.6 335.6 
96.2 . I 3 6  - .6  
82.8 1.364 - . l  
3.610 32.9 345.0 
79.3 . 9 i e  -1 .3  
96 .2  . I 3 6  - . 8  
8 5 . 5  1 .367 - . l  
80.5 .914 - . 8  
C.680 30.7 344.1 
9 7 . 3  ,741 -1 .9  
89.5 1.369 - . L  
L.016 t 7 . 1  34L.T 
80.6 . g e l  . L  
98.L .747 -6 .1  
9 1 . L  1.369 -.s 
79.0 .Old .e 
1.739 C4.7 34L.8 
- 1 6 . 8  325.5 
- . e  5 3 . 8  
-7 .0  110 .6  
58.0 85 . rL  
-16.6 325.5 
- * e  5 5 . 1  
31 .3  113.40 
-16.6 325.5 
- . e  5 0 . 6  
-4 .4  179.6 
-10.9 330.6 
- 1 . 4  39.5 
-3 .0  189.3 
































* 1 00 
1.734 
. loo 
1 7 0  
1.170 
1 . 4 7 2  
; . i r e  





HISOION OURAlION X 6 C U  O A V S  
MAR3 A R R I V A L  D A T E  S 244191O 
1904 INBOUND SWINGBY 
4-56t0 4-5920 ,113 224.2 4.3 2.6 1.092 91.1 .212 1.193 317.0 527.2 -940 1.4d6A 93.4 -745 -1.2 -19.2 326.4 *I57 
4-0005.2 4-0310 ,202 95.1 -21.7 -3.4 1.261 97.8 .225 ,861 311.2 560.4 .662 1.079 80.0  ,921 -.e -4 .3  187.8 0169 
12.04 9.34 4.08 3.30 6.70 5.28 12.11 2/1/2 46.6 149.6 52.6 1.470 2.250 24.2 343.5 16.6 135.60 1.850 
4-5680 4-5920 .152 231.9 13.1 4.1 1.096 96.1 .e08 1.202 323.4 523.5 .951 1.452A 94.2 -149 -2.6 -23.0 334.3 .I65 
4-5950 4-6090.9 a236 251.5 -20.3 -1.2 ,137 106.9 .366 1.139 215.3 361.4 .720 1.5190 90.4 1.319 - .9  -6.1 31.3 *I99 
4-5910 4-6oos.t .z4i 250.4 -20.7 -1.4 .r39 101 .3  .3ri 1.113 216.1 353.0 i.56~0 88.1 1.319 - . r  -4.9 43.6 .eo2 
4-6090.0 4-6320 .is9 102.3 -22.4 -3.4 1.285 91.4 ,221 .e60 311.8 563.5 .e80 i.0e.r 19.4 .set .4 -4.6 195.0 .t75 
12 .12  9.23 4.01 3.48 6.89 5.17 i z .25  2/1/2 44.1 iii.9 64.0 i.520 i.072 22.7 343.0 14.0 145.00 1.328 
,136 









O U N ~  SWINGBY 
5.8 
161 
8TOPOVCR TIME II 30 DAY8 1986 OUTBOUND 3WfNt8Y MfS3fON DURATION : 4 6 0  D A I S  
NARJ ARRfVAL DATE 5 2446470 
1 FFE le16 
LAUNCH OWNGBY 8 P E E O l ~ ' ~ R A l  - D ~ ~ L l ~ ~ ~ - P 3 ~ ~ ~ C C E N ' - S W A ~  THETl THE72 PERfH APHEL PSf 2 V 2 f 2 OECLE 
8WNGBY ARRIVE EPEE03 R A 3  0ECL3 I 3 V 3 P 8 I  3 ECCEN 3 M A  THE13 THET4 PERlH APHEL PSI  4 V 4 I 4 OECLI 
DEPART RETURN EPEE05 R A 5  OECL5 I I V ?I PS1 I ECCEN 3MA THE15 THE16 PERfH APHEL PSI  6 V 6 1 6 OECL6 
PROP AERe-OVL- OVA EVA O V D L V R  -_LYPE-SUN.A SUN R A P P A - -  - A  E _ _ f N C  RAP OECLP 
4-6150 4-6314.1 .140 78 .2  21.3 -.3 .E69 9 1 . 4  ,249 .799 184.1 440 .5  .600 .9980 1 0 3 . 3  1 .236  . - 3 . 3  - 1 3 . 5  
4 - 6 3 1 4 - 5  4-6470 .299 351.7 -10 .7  - 2 . 3  1.391 6 1 . 2  -423  1.200 2 9 . 8  155.7 .6920 1.708A 105 .6  -644 . 9  - 2 2 . 0  
4-6100 4-8630 . 1 4 6  2 1 4 . 1  -6.1 1 . 8  .641 9 8 . 1  .372 1 .166  1 9 4 . 2  2 6 8 . 2  .733A 1.5990 6 9 . 4  1.014 - . 3  20.1 
1 3 . 2 3  7.04 3 . 9 3  6 . 1 9  9.17 3.11 15.16  30 13.5 241.6 -4 .2  
4-6160 4-63is.e 72.0 20.4 - .4  .a69 94 .2  ,255 . I  1.239 -3.2 - 1 2 . 9  
4-6315.C 4-6470 .304 351.4 -10.4 -2.3 1.395 80.8 .425 8 .643  .8 -22 .1  
4-6500 4-6640 ,126  212.8 - 3 . 4  1 . 8  -668 9 6 . 0  ,328 1 1.069 - . 3  19 .8  
1 2 . 9 9  6 . 8 0  4 . 1 1  6 . 1 9  9 .17  2.69 14.36 5 1 2 . 9  942.4 - 4 . 1  
-- -_ ._ -- .- __  MARS ARRIVAL DATE = 2446470 1 8 FEE 19861 -- - -.--____ 
- -- - -  
R A 2  SPEC02 
R A 4  8PEEC4 
R A 6  SPEED6 
E T A  CERIC 
31S.7 , 299  
266.0  .278 
116.6 - 3 6 7  
111 .90  1 . 4 3 4  
315.0 ,304 
265.8  ,276  
119 .6  -307  
111.30 1.466 
4-6170 4-6516.1 ,181 70.3 19,s - . 6  ,871 9 7 . 0  .e67 .e09 200.1 140.1  ,193 1.0250 1 0 4 . 1  i . 2 4 3  - 3 . 1  -11.8 317.4 .317 
4-6316.7 4-6410 ~ 3 1 1  350.9 - 9 . 6  - 2 . 2  1.394 80.0 .428 1.195 34 .0  116 .1  ,6830 1.707.4 105 .9  ,641 . I  -22 .4  2 6 5 . 3  a 2 7 9  
4-6500 4-6850 ,111 210.4  -.S 1.6 ,681  08.1 ,296 1 .243  200.3 293.5 . 8 7 5 A  1.8110 7 8 . 3  1 .081  -.3 1 9 . 2  121.7 .E55 
13.06 6.84 4 . 4 2  8.22 9 . 6 0  2 . 4 1  14 .43  2/1/1 3 2 . ?  165.4 32 .9  .S98 5 .129  11.8 L43.S -3 .8  109.90 1.S13 
4-6180 4-6318.6 ,212 7 1 . 6  1 8 . 9  - .8  .E75 9 9 . 8  .284 ,818 207.1  441.0 3 8 1  1.0500 105.0  1 .248  -2.8 - 1 0 . 2  320.5 ~ 1 3 5  
4-6516.6 4-6470 -535 350.4 -8 .8  - 2 . 1  1 .393  78.8 .433 1.189 31 .8  156.7 .6740 1.104A 105.9  .631  - 5  - 2 2 . 7  264 .6  - 2 8 0  
4-6500 4-6680 . lo0 207.9  2 .4  1 . 9  .698 9 8 . 2  .274 1 .270  203 . i  305 .9  .922A 1.6180 7 9 . 2  1 .091  -.3 1 8 . 7  122 .6  ,211 
13-35 7.10  4 . 8 6  6 . 2 4  9 . 6 2  2 .24 12 .73  2 / 1 / l  33.4 156.7  2 9 . 4  .535 3.938 10.2 24S.O - 2 . 9  108.20 1 . 5 7 2  
MARS ARRIVAL DATE 2446480 (18 FEE 1988) - - . _ _ _ _ ~ _ _ _ _ _ . _ I _ _ _ _ _ _ _  
4-6140 4-6315.1 ,139  9 0 . 4  2 1 . 1  - . 4  ,868 88.0 .e53 .795 174.1 442.4 .S94 .996 103 .6  1 . 2 3 4  -3 .4  -13.3 3 1 4 . 7  .306 
4-6315.7 4-6480 -305  349.6  -10.5 -2.3 1.387 80.4 .412 1.166 33.5 162.1 -6850 1.647A 101.8 a 6 3 1  - 8  -21.8 263.9  a 2 4 6  
4-6510 4-6620 ,189  213.8 - 7 . 8  1 .8  ,618 100.8 .441 1.108 194.4 t 5 4 . 0  .620A 1.1910 6 4 . 3  1 .033  - . I  2 1 . 3  114.3 , 4 5 1  








4-631 1.1 4-6460 
4-6510 4-6650 
.139 79.2  
.300 349.8  
- 1 5 7  212.4 
12.61 7.23 
2 1 . 1  - . 3  .e68 
-10.9 - 2 . 4  1 .387  
-5.6 1.8 .650 
3 . 9 3  5.38 8.76  
2 0 . 2  - . 4  ,869 
-10.6 - 2 . 3  1 .387  
- 2 . 9  1 .8  .674 
4 .10 1.39 8 . 1 7  
19.4 - . 6  .a71 
-9.8 - 2 . 3  1.386 
- . O  1 .8  .692 
4 . 4 1  1 . 4 0  0 . 7 9  
9 1 . 2  
80.8  
100.1 
3 .30  
94 .1  
80.4 
9 9 . 8  
2 .84 
9 6 . 9  
7 9 . 6  
9 9 . 6  




15.19 2 /1 /1  
.255 .803 
,412  1 .166  
,331 1 . 2 0 6  
14 .51  2/1/1 
-267 .e09  
.416 1.163 
.?$a1 1.243 
13 .53  2/1/1 
183.6 440.8  
3 2 . 2  1 6 2 . 0  
191 .3  38 6 266.4  119
192.1  440.4 
3 3 . 4  162.1 
200.7 279 .4  
38.8 173.7 
199 .7  440 .7  
36 .1  162.4 
204.1 292 .4  
3 9 . 2  166 .1  
.599 .9980 103 .3  1.238 
.6860 1.648A 101.8 
.719A 1.6020 88.7 
34.8  .668 3 .347  
.S98 1.0080 103.0 
,6850 1.648A 101.8 
,8021 1.6090 72.d 
33.4 .E46 3.481 
A 9 3  1.0210 104.2 
. ergo  1 . 6 4 7 ~  i 0 i . a  
. ~ W A  i . 6 i i o  76.a 
30.8 .597 3 .764  
-3.3 -13.4 314.3 .300 
. .9 - 2 1 . 1  2 6 4 . 2  e246 
241.2 - 4 . 0  110 .50  1 . 1 6 8  
- . i  2 0 . 1  1 1 7 . 7  .37a 
.632 
1 . 0 5 2  
13 .4  
.151 12.8 
,301 349.8  
12 .33  6 . 9 4  
.160 1 0 . 9  
.317 349 .2  
.118 201.4 
l 2 . 3 S  6 . 9 5  
.i34 2io.e 
, 1.239 








- .1 20.1 
t -3.1 -11 .7  
I . I  -2P.1 
- . 1  19.7  
' L42.0 -3 .6  
I c4i.a -3.8 
31S.6 .30¶ 
264.0  - 2 4 6  
120.5 .3lB 
110.10 1.603 
311 .9  .317 
263.4  , 2 4 7  
1 2 2 . 6  ,261  
108.80 1 .651  
4-6160 4-6319.1 . e l l  72.1 18.8 - .9  .E75 9 9 . 7  ,284 ,817 206 .7  4 4 1 . 2  .181 1.0190 101.0 1.248 -P.8 -10.2 321.0 .335 
4-8319.1 4-6480 .335 348.9  - 8 . 9  - 2 . 2  1.385 78.1 .421 1 , 1 5 1  39.9  162 .9  ,6100 1.644A 101.1  .626 .I - 2 2 . 5  262 .6  . e48  
4-6110 4-6660 . l o 7  204 .6  2 . 7  1 . 9  ,706 9 9 . 6  .211 1.272 207.3  305.2 .919A 1 .6210 78 .9  1.091 - . l  i 9 . 4  1 2 3 . 4  ,215 
12.62  1.20 4 - 8 1  5 . 4 2  6.80 2.35 i e . 8 0  w i / i  10.0 157.3  2 7 . s  .135 4.201 10.2 e44.5  - 2 . 7  i o 1 . m  1 . 7 1 3  
4-6190 4-6321.6 ,247 75 .5  1 8 . 4  -1.2 .E81 1 0 2 . 6  .305 ,828 2 1 3 . 2  441 .9  , 5 7 5  1.0810 106.2  1.235 -L.4 - 8 . 2  324 .1  .3¶6 
4-6321.6 4-6480 .358 348.8 - 7 . 9  -2 .1  1 .383  77 .0  ,428 1.150 44 .5  163.6  .6180 1.642A 101.6  .E21 - 4  - 2 2 . 6  261 .4  .e49 
4-6510 4-6610 . l o0  202.4 4 . 9  1 . 9  .715 9 9 . 6  ,262  1 .293  209 .9  311 .3  .9SSA 1.6320 81.5 i . 0 9 9  - . I  10.4 122.S .177  
iy.10 7.65  5 .4e  1 .4a  8 . 8 3  2 . 2 3  12.28 2/1/1 4 1 . 1  146 .8  2 3 . 9  ,468 4 . 8 3 7  8 . 3  t 4 0 . 7  - . e  ios.30 1.195 
MARS ARRIVAL DATE = 2446490 (28 FED 1986) . 
4-6140 4-6316.2 . 1 4 0  9 1 . 6  2 0 . 7  - . 4  .E68 8 7 . 8  ,254 .79S 173.8  442 .7  .592 ,997 !03 .7  1.233 - 3 . 4  - 1 3 . 2  3 l S . 4  -307 
4-6316.L 4-6490 A 0 7  348.4  - 1 0 . 7  - 2 . 4  1.381 80.0 .404 1.144 31.4 1 6 7 . 9  ,6820 1.606A 9 7 . 9  ,621  .8  -21.4 2 6 1 . 3  -220  
4-0120 4-6620 .POI 2 1 1 . 7  - 7 . 2  1.9 .622 1'33.6 - 4 5 6  1.103 197.4  252.0 .6OOA 1.6050 6 3 . 2  1 . 0 3 0  . l  21 .5  1 1 5 . 4  . 4 6 8  
13.07 8 .32  3.93- 4 .15  8 . 1 4  4 . 3 8  17.19 2/1/1 48.1  172.1  3 2 . 4  ,636 3.581 1 3 . 2  2 4 1 . 0  - 4 . 4  106 .30  1 . 6 4 2  
103.4 
9 8 . 0  
68 .0  
3 .518  
1 0 3 . 6  
9 8 . 0  
12.1 
3.657 
1 0 4 . 2  
9 7 . 9  
7 5 . 8  
5 . 9 5 0  
105.1 
9 1 . 8  
78 .7  
4 . 4 0 4  
1 0 6 . 2  
9 7 . 8  
81 .4  
9.060 
1 0 7 , s  
97.4  
63.8  
6 . 0 3 6  
-. . 
103.9  
9 4 . 4  
62 .0  




1 3 . 3  
-5.3 
.9  
. l  
241.0 
-13.3 
-21  . e  
21.0 
-3.6 
- 1 2 . 7  
-21 .4  
20,s 
-3 .5  
- 1 1 . 6  
- 2 1 . 7  
2 0 . 2  
- 3 . 2  
-10 .1  
- 2 2 . 1  
2 0 . 1  
- 2 . 4  
314.9 
261.6 
116 .6  
109.60 
316 .1  
261.3 
1 2 1 . 3  
109 .20  
.501 
. e 2 0  
.390  
1.672 
.506 . e20 
,523 
1 . 7 1 0  
,316 
. e21  
.267 




, 3 5 8  
. e 2 5  
1 . % I O ¶  
i,.s20 
. i a i  
4-6110 4-8315.4 .139 80 .2  2 0 . 9  - . 4  .E68 9 1 . 1  .211 ,798  183 .2  4 4 1 . 1  .J98 ,9980 
4-6315.4 4-6490 . I O 1  348.6  -11 .2  -2 .5 1.381 80.5 ,402 1.146 3 3 . 9  167 .7  .6850 1.607A 
* -OSLO 4-6630 , 1 7 0  210.0 - 4 . 9  1 . 9  ,656 102 .3  .591 1 . 1 1 8  200.7 264 .9  a1051 1.6100 
4-6160 4-6316.0 . 1 5 4  73.6 20.1 - . 4  .868 9 3 . 9  ,256 .802 191.7  440.7 .597 1.0070 
4-0316.0 4-6490 ,306 348 .5  -10.8 -2.4 1.S81 80.1 ,403 1 .144  3 5 . 0  167.9 ,6830 1.606A 
4-6520 4-6640 . 1 4 5  207.4  -2.3 1 . 9  .E82 101.6  .342 1 . 2 0 6  204.5 278 .2  .794A 1.6160 
4-6170  4-6317.B . I 7 9  71 .4  1 9 . 3  - . 8  . E 7 0  9 6 . 7  -267 -608 199 .3  440.9 .192 1.0240 
4-6517.5 4-8490 .318 3 4 8 . 2  -10 .0  -2.3 1.380 79.4 ,407 1 . 1 4 1  37.7 168.2 ,6760 1.605A 
4-6¶00 4-6610 . l e 7  204 .3  . 4 .  1.9 ,101 101.3 .307 1.246 208.4 291.8  .864A 1.6280 
4-6160 4-6319.5 .e09 72.6  1 6 . 1  - . 9  ,874 99 .6  ,284 .818 208.4 441 .4  e584 1.0470 
4-6316.1 4-6490 .335 346 .1  - 9 . 0  - 2 . 2  1 .379  18 .2  -412 1.136 4 1 . 4  168.8  ,6670 1.604A 
4-0520 4-6660 . l i b  201.4 2 . 9  1 . 8  .711 1 0 1 . 1  .282 1 . 2 7 ?  211.9  301 .1  ,916A 1.6380 
4-8190 4-6322.0  ,215 1 5 . 9  18.3 -1 .3  .880 102.1  .3OS ,827 212.8 4 4 2 . 1  a174 1.0790 
4-6322.0 4-6460 -353 346.2  -7 .9  -2 .1  1 . 3 1 7  76.8  e420 1.126 40 .0  169.3  *6510 1.802A 
4-85CO 4-6670  ,109  199 .0  4 . 9  1 . 8  .121 101.0 e266 1.300 214.7 317.1 .954A 1.6460 
4-6200 4 -6324 .8  e208 80 .8  1 7 . 9  -1.6 .a89 105.8 ,331 ,841  218.6 4 4 2 . 8  ,563  1 .1200  
4-6324 .6  4-8490 ,367 348 .1  - 6 . 9  - 2 . 0  1 . 3 7 1  7 5 . 2  .430 1.119 5 1 , s  170.0 .6380 1.6001 
4-6520 4-6680 . l o 4  1 9 7 . 1  6 . 1  1 . 8  . I 3 0  100.8 .e16 1 . 3 1 4  t16.S 328.6  .978A 1.6500 
M A R 3  ARRIVAL DATE : 2446500 (10 WAR 19861 -- 
4-6140 4-6318.9 . 1 4 1  0 3 . 1  20.4 -.I .E67 8 7 . 6  .e56  ,794 173.0 4 4 3 . 2  .S91 ,997 
4-6316.8 4-6SOO ,310 347.9  -10.8 -2.S 1.376 1 9 . 1  .398 1.128 36.9  173 .3  .6790 1.570A 
4-6530 4-6620 a227 209.5  - 6 . 8  2 .0  ,630 106.8 .474 1.101 e00.8 250.2 .579A 1.6230 
13.13 6.88 3.9) 4.2? 7.86 4 . 9 2  18 .26  2 / l / l  5 4 . 3  171 .2  31.1 .627 
12.25 1 . 5 1  3 . 9 3  4 .74  8 . 1 3  3 . 3 8  16.04 2/1/1 4 5 . 8  178 .8  3 3 . 0  .664 
11.89 7 . 1 s  4.10 4 . 7 1  8.13 5 . 0 5  14.68  2/1/1 4 6 . 0  174.4 Si.? .643 
1 1 . 8 1  7 .12  4 . 4 0  4 .16  8.11 2 . 7 2  13-64  2 / l / l  4 8 . 8  166.6 2 9 . 3  .196 
12.12 1.34  4 . 8 3  4.79 8 . 1 1  2 . S l  12.66 2/1 /1  4 1 . 4  117 .7  2 6 . 3  . J 3 5  
lL .80  1 - 1 8  5 - 4 0  4.62  8 . 2 1  2.38  12 .32  2 / 1 / 1  4 8 . 6  1 4 7 . 1  2 2 . 8  .468 
13.28 6 . 4 1  8.11 4 . 8 7  8 . 2 6  2 . 3 0  11.96 2 / 1 / 1  50.2 134.5  19 .1  .402 
-- .- - - - _ _  -. . ..- - 
1.238 
,625 
1 . 0 6 9  
1 2 . 1  
1 . 2 4 2  
.623 
1.082 




-3 .0  
. 7  
. l  
2 4 2 . 7  
318.4 
2 8 0 . 7  
123 .2  
100 .OD 1 1 . 6  
1 . 2 4 7  
.E20 
1.093 
1 0 . 1  
- 2 . 8  
. 6  




123 .9  
106 .40  
321 .2  
258 .4  
1 2 3 . 0  
1 0 4 . 7 0  
3 2 9 . 5  
2 5 6 .  7 
1 1 9 . 9  
102.90 
1 . e54  
.e11 
1.101 
8 . 2  
1.263 
. eo9  
1 .107  







. I  
246 .7  
- 1 . 9  
.2 
* l  
219 .4  
-3 .4 
. e  
. 3  
241  .2 
- 8 . 2  
-22.S 
2 0 . 4  
-.s 
-S.D 
-22 .9  
e1 .1  
3 . 0  
a 3 6  7 
, 2 2 5  
, 1 5 1  
2.021 
- 1 3 . 1  
-20 * 9 
21.8 
- 4 . 2  
316.2 
257 .8  
1 1 6 . 5  
1 0 7 . 4 0  
4-6150 4-6515.9 ,139 81.4 20 6 - 4 861 9 0 . 9  .2$1 797 182 7 441 4 .S91 .9980 103.5 1 . 2 3 5  -3.3 -13 .2  315.6 * S O L  
4-63lS.O 4-6500 .302 348.0 -11:4 -2:s 1:377 8 0 . 2  .396 1:130 35:2'173:l  .6830 1.578A 94.S  .624 . 9  -20 .6  2 5 6 . 2  * Z O O  
4-0530 4-6630 - 1 6 7  207.S -4 .3  2.0 ,665 104.8 .404 1.119 904.6 263.6  ,691A 1.6270 6 1 . 2  1.052 -3 21.3 119.5  , 404  










. 1 5 4  
,306 
.160 
1 1 . 7 1  
7 4 . 5  
348.0 
204.6 






347 .8  
198.4 
7.55 









- 1 1 . 1  




1 . 9  
4 .21  
- . 7  
-2.4 
1 .9  
4 . 2 8  
,668  9 3 . 8  
1 .376  79.9 
.692 103.7 
7 .66  3.36 
.E69 96 .6  
. I 1 2  103.1 
7.67 2 .98  
.a73 99 .4  
1.375 78 .1  
-127 102.7 
7 . 7 i  2.74 
.E19 fi02.4 
1.373 76.1 
.736 l O 2 . S  
.E88 101.4 
1.371 15.1 
1.61 t . 4 s  
1 .376  79.e 
7.7s e.iw 
.74e m . 1  
.ZS6 .802 
-39' 1 .129  
.351 1.211 
14 .68  2 /1 /1  
191 .e 
3 6 . 2  





174 .6  




,596 1.0010 103.7 
.6800 1.S76A 9 4 . 4  
.765A 1.6360 71 .6  
30 .6  .640 3.789 
.S91 1.0230 104.2  
,6740 1.S11A 94.1 
.659A 1.6470 1 S . 3  
913.3 ,195 4.ooa 
1.238 
. -623  
, 1.070 
1 12.6 
- 3 . 2  - 1 2 . 6  316.7 
. 9  -20.8 258.0 
.2  21.0 121.9  
t 4 1 . 7  - 2 . 9  108.60 
- 3 . 0  - 1 1 . 5  319.0 
L4L.9 - 2 . 7  107,SO 
. I  -e i .e  e s 7 . t  .e c0.7 123.7  
4-61 70 













1 9 . 1  




-9 .1  
3.1 






' .289 1 .266  
12 .94  2 / 1 / l  






4 2 . 4  
217.0 











-2 .3  
1 .8 
4 . 3 1  









1 7 S . 1  









. e 4 3  
.3S6 





s . 3 7  
11.8 

























l t . 9 8  
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6TOPOVCR TIME f 30 DAY6 1986 OUTBOUND 3WINGBY MI66lON OURATION 3 400 O A T S  
MAR6 ARRIVAL 0A1E ¶ 2446510 
20 M A R  i o e o  
-- .- - I 
4-0140 4-6311.7 .143'  9 4 . 8  1 9 . 9  
4 - 6 3 1 7 - 1  4-6510 3 1 2  347.9  - 1 0 . 9  
4-6540 4-6020 .257 207 .3  - 8 . 0  
13.57 9 . 6 3  3 .97  
4-6150 4-0310.6 ,140 8 2 . 8  20.3 
4-6316.6  4-0510 ,304 348.0  - 1 1 . 7  
4-6540 4-0030 ,211 205 .1  -3.8 
12.37 8.45 3 . 9 3  
4-6160 4-6317.0 a 1 5 3  7 5 . 8  1 9 . 7  
4-6317.0 4-6510 .307 347.9  - 1 1 . 3  
4-6540 4-6040 .179 202.0 - 1 . 3  
11 .80  7.87 4.08 
4-6170 4-6318.4 ,176 7 3 . 0  1 9 . 0  
4-0310.4 4-0510 -318  347.9 - 1 0 . 4  
4-0540  4-6850 -159 198 .8  1.1 
11.66 7.71 4 . 3 7  
4-0180 4-6320.5  .206 7 3 . 8  18 .4  
4-6320.5 4-6510 .335 348.0  - 9 . 2  
4-6540 4-6660 .145 195.8  3 . 1  
11 .83  7 . 8 5  4 . 7 9  
- - - -.. - - I 
LAUNCH SWNG8Y--6PEEOl R A l  OECLl 1 1 V 1 P31 1 ECCEN SMA THE11 THE12 PERIH APHEL PSI  2 V 2 1 2 OECLO RAL 6PCECL 
6WNGB7 ARRIVE &PEE03 R A 3  0ECL3 I 3 V 3 PSI  3 ECCEN SMA THE13 T H E T I  PERIH APHEL P31 4 V 4 I 4 OECL4 R A 4  SPEEO* 
DEPART RETURN )PEE05 R A 5  OECL5 I 5 V 5 P31 I ECCEN 3MA THE15 THE16 PERlN APHEL PSI  6 V 6 I 6 DECL8 R A O  SPEECO __ PROP AERO- OVL A V A  -KVA -0VO --E)R-- TYPE SUN A 3UN RJA_PPA---A - E __INC AP OECLP E t *  CCRlC 
- . 6  .E66 81.3 .258 .793 172 .2  443 .7  .588 .998 104.0 1.233 -3.4 -13 .0  317.3 a312 
-2 .5  1.373 79.4 .395 1.117 38.3  1 7 8 . 3  ,8760 1.559A 9 1 . 1  .e24 . O  -20 .3  253.0 . l e 0  
2 . 2  -642 11O.S ,496 1 .106  204 .5  248 .8  .518A 1.6550 6 0 . 6  1.032 a 6  22.1 117.4 *51$ 
3.94 1 .33  5.67  18.86 2/1/1 6 3 . 2  170.4 30.0 .616 3.8S8 1 3 . 0  241 .8  - 4 . 0  106.70 1 .700  
,797 1 8 2 . 0  441 .8  .595 .9980 103.6 1 .235  - 3 . 3  - 1 3 . 1  316.4 -304 
1.120 36 .3  178 .1  .6810 1.559A 9 1 . 2  .625 1 .0  - 1 9 . 9  2 5 4 . 2  a185 
1.167 208.8 262 .7  .6?8A 1.6S60 6 6 . 3  1.055 - 5  e l . ?  120.1  -421  
, 2/1 /1  62 .7  117 .2  30 .9  .652 3 .758  1 3 . 1  241 .6  - 2 . 6  108.40 1 . 7 9 8  
MARS ARRIVAL OATE = 2446510 ( 2 0  WAR 1988) -- --  __ 
. e01  190 .6  441.3 .595 1.0060 103.7  1.237 - 3 . 2  -1Z.5 311 .4  a307 , 1.119 31.1 178 .2  .6790 1.559A 9 1 . 2  .625 . 9  -20.1 2 5 3 . 9  .185 
, 1 . 2 2 2  213.6  2 7 7 . 0  .778A 1.6650 1 0 . 9  1.074 .4 21.4  12Z.3 - 3 4 5  
t 2 / l / l  6 2 . 9  1 7 5 . 0  29.8  .637 3.883 1 2 . 6  1 4 2 . 2  - 2 . 3  108.CO 1.836 
- . S  .E66 9 0 . 1  .252 
- 2 . 6  1.374 80 .0  .392 
2 .1  -678 1 0 7 . 1  .419 
3 . 9 2  1 . 3 2  4 . 5 2  16.73 
- . 5  .e67 9 3 . 6  .251 
- 2 . 6  1.374 79.8 .393
2 . 0  .TO5 106.1 .363
3.93 7 .32  3 .19  15.12
-.I .e68 9 6 . 4  ,268 .EO6 198.3  441.4 .590  1.0220 1 0 4 . 3  1 .241  - 3 . 0  -1l .A 319.7  ,316  
- 2 . 4  1.373 1 9 . 0  .397 1 . 1 1 8  3 9 . 6  178.4 .6730 1.559A 9 1 . 1  .623 .8 -20.5 2 5 3 . 2  ,100 
1 . 9  .126 105.1 .324 1 . 2 6 1  218.4  2 9 1 . 3  .856A 1.6780 74 .9  1.088 .4 21.4 123.8 .e83 
3.95 1 . 3 5  3.34  13.91 2 /1 /1  63 .5  166.8 27 .7  ,193  4 .177  t1.4 243.4  -2 .1  107.10  1.884 
- 1 . 0  -872 9 9 . 3  -284 .E14 201.3 441.9  .583  1.0440 105.1  l.e46 -2 .1 - 9 . 9  322.0 - 3 3 5  
- 2 . 3  1.372 78.0 .403 1.111 4 3 . 2  1 7 8 . 7  .6640 1.559A 9 0 . 9  .620 .8 - 2 1 . 1  252 .0  -188  
1 . 9  .740 104.5 ,298 1.302 222.6  305.1 .913A 1 .6300 1 8 . 2  1 .100  e 4  2 1 . 6  1 2 4 . 1  .e31  
3 .99  1 .38  3.06  13 .04  2/1/1 64.5  157.5 2 4 . 9  .534 4 . 6 4 1  9 . 9  245 .1  - 1 . 5  105 .60  1.945 
4-6190 4-6322.9 .241 11.0  18.0 
4-6322.9 4-6510 ,358 348 .4  -8 .0  
4-6540 4-0670 . l S 6  1 9 3 . 6  4 . 5  
12 .26  8 . 2 2  5 . 3 3  
4-6200 4-6325.8 .e81  81.8 1 7 . 6  
4-6325.0 4-0510 .386 349.2 - 6 . 9  
4-6540 4-0080 ,130  192 .3  5 . 3  




4-0100 4-6317.7  




4 - 6 5 5 0  4-6650 
,140  84.6 1 9 . 9  
.306 348.4 - 1 1 . 8  
.e43 202.8 - 3 . 3  
12 .94  9.23 3 . 9 3  
. IS2  7 7 . 0  1 9 . 4  
.308 348.4  - 1 1 . 6  
.206 199 .8  - . 9  
12.19 8 . 4 7  4 . 0 1  
4-6160 4-6321.1 .e04  
4-6521.1 4-6520 .310 
4-0510 4*8600 .166 
12.05 
-1.4 .E78 1 0 2 . 2  .SO4 ,894 211.7  442 .6  ,173 1.0740 1 0 6 . 2  1 .252  -2.4 -6.0 326.5 .350 
- 2 . 1  1.370 76 .6  .411 1.105 4 7 . 6  179 .2  .6510 1.559A 9 0 . 6  . e l 5  -21 .6  250 .5  -100 
1.8 .?SO 104.1 .282 1.326 225.7  317 .9  ,953A 1.7000 8 1 . 1  1 .108  - 4  22.3  122 .8  . l O D  
4 . 0 4  7.44 2 . 8 9  12 .45  2 /1 /1  6 5 . 8  146 .5  2 1 . 1  ,469  5.321 8 . 1  247 .5  e2 104.00 C.020 
-1.8 .886 1 0 5 . 2  .330 .E38 217.5 443 .4  ,562 1.1140 107.5  1.261 -1.9 -5 .8  330.9 ,386 
-2 .0 1.368 7 5 . 0  .421 1 .091  52 .8  119 .7  .6350 1.5S8A 9 0 . 2  .610 . I  -22.1 248.5  a194 
1 . 7  .756 103.7 .e71 1.341 221.6  329.5 .978A 1.7040 8 3 . 6  1.114 a 4  23.5 119.5 ,158  
4 . 1 2  1 .52  2 . 1 7  12.04 2 / 1 / l  6 1 . 6  1 3 3 . 5  18 .2  .404 8 . 3 0 7  7 . 3  250.4 3 .5  102.30 2 .141  - - ___ _- . _- MARS ARRIVAL OATE : 2446520 (30  MAR 1986) 
-.I .865 9 0 . 4  ,254 ,796  181.2 4 4 2 . 3  .594 .9980 1 0 3 . 1  1.234 -3.3 -12 .9  311 .4  
-2 .7  1 .372  79.8 .390 1 .113  37 .2  i 8 2 . 7  ,679D 1 ,547  88 .3  .629 1.0 -19 .1  249.8 
2.3 ,696 111 .0  , 440  1.185 211.7 262 .2  .664A 1.7060 65.2 1.061 . 7  22.1 120 .5  
3 .11  7.11 5.29 11 .22  W l / l  11.9 176.7 30 .1  ,644 3.834 13.0 C42.5 -2 .0  101.00 
- . 6  .E66 9 3 . 4  .e58 ,800 189.9  441 .7  ,594  1.0060 103.8  1 .231  '-3.2 -12 .A  318.4 
- 2 . 6  1 .372  1 9 . 6  .391 1 .112  3 7 . 8  182 .8  .6170 1.547 88.2 .629 .9 - 1 9 . 3  2 4 9 . 6  
2 .1  .723 108.7 ,319 1.242 219 .1  2 7 7 . 2  . T l l A  1 .1130 70.2 1.080 . I  2 2 . 0  1 2 e . 4  
3 . 7 2  7 . i 2  4 .40  15.42  2/1/1 12.1  174.7 2 9 . 4  .632 3.947 1 2 . 5  C43.0 - 1 . 6  107.90 
. 1?5  74.1 18.8 - , 8  ,867 9 6 . e  . e68  .805 181.1  441 .8  ,589 1.0200 1 0 4 . 1  1.240 -3.0 - 1 1 . 3  320.0 ,319  
.319 348 .4  - 1 0 . 6  - 2 . 5  1 . 3 7 1  78 .9  .395 1 .109  40.2 183.0  .6120 1 . 5 4 1  8 8 . 1  .621 * 8  -19.8 248.8 , 1 7 7  
. l e 2  196.6 1 . 2  2.0 .743 107.3 .338 1 .290  2 2 4 . 3  292 .0  .8S4A 1.1260 74 .4  1.095 a 0  22.1 1 2 3 . 6  -293 
11.94 8 . 2 0  4 . 3 5  3 .74  1.14 3.85  14.10 2 /1 /1  7 2 . 7  166.4 21.1 .S91 4 .233  11 .3  C44.C - 1 . 5  106.90 l , . O O O  
1 8 . 2  - 1 . 1  ,870 9 9 . 1  .e83 . e l 2  204 .1  442 .3  .582 1.0420 1 0 5 . 1  1.245 - 2 . 1  - 9 . 7  323.6 -310 
- 9 . 1  - 2 . 3  1.370 17 .9  .400 1.101 4 3 . 1  183 .2  .6630 1 .548  8 7 . 9  .624 # 5  -20.4 2 4 7 . 0  ,179 
3 . 0  1 . 9  ,718 106.4 ,311 1 .326  228.8 306 .0  .913A 1.7390 78.0 1.1- - 6  2 2 . 5  123 .7  .e38 
4 . 1 6  3 .79  7 .19  3 . 5 1  13 .16  2/1/1 7 3 . 7  156.8  24 .6  .S34 4 . 6 8 8  9 . 8  245.9 - 1 . 0  105.40 1 . 9 6 0  
4-0190 4-0323.0 .239 
4-0321.4 4-0520 .358 
4-6510 4-0670 .156 
12 .44  
4-0200 4-0326.4 .e78  
4-6328.4 4-0520 .385 
4-OS50 4-6680 -149 
1.5.05 
7 4 . 7  
3 4 8 . 0  
193 .7  
8 . 2 6  
7 7 . 7  
349 * 1 
191.7  
8 .58  
8 2 . 4  
3 S O . O  
190.1 
9 . 1 0  
1 7 . 9  - 1 . 4  ,816 102.0 ,104 ,822 211.1  443 .0  .572 1.0720 106.2  1 . 2 S l  -2.3 -1.8 327.4 -3118 
-8 .0  -2.1 1 .369  78.6 ,408 1.099 4 8 . 0  1 8 3 . 8  ,6500 1.548 8 7 . 5  -620 .3 - 2 1 . 1  246 .1  .102 
4 . 1  1 .8  -767 105.8 .294 1.351 232.0 318.9 .954A 1.7490 81 .0  1.114 . 6  23 .4  122 .1  - 1 9 5  
5.29 3 .86  7 . 2 s  3.29  12 .52  2/1 /1  1 5 . 0  1 4 5 . 5  2 1 . 5  $410  5.356 8.1 Z40.3 a 5  103.80  C.047 
17 .5  - 1 . 9  .E84 105.0 .329 . E 3 5  216 .8  443 .1  .S61 1.1090 1 0 7 . 5  1 , 2 5 9  - 1 . 8  - 5 . 7  351.7 . 385  
- 6 . 8  -2 .0  1.367 15 .0  ,419 1 .091  13 .1  184 .0  ,6340 1.549 8 1 . 1  ,611 .1 -1?l .5  214 .1  ,100 
4 . 7  1 . 7  .772 1 0 5 . 3  .283 1.365 233.9  330.5 .919A 1 .7520 8 3 . 6  1.120 . 6  24.8 118.4  , 1 6 3  
5 .97  3.05 7.35 3 . 1 3  12 .10  2/1/1 76.7 132 .3  1 8 . 2  ,406 6 .321  7 . 3  '251.3 3 . 1  102.00 C.150 
4-0160 4-6318.8  
4-6313.0 4-6530  
4 - 6 5 0 0  4-0640 
4-6170 4 - 0 3 1 9 , s  
4-0319.B 4 - 0 5 3 0  
4-8160 4-8050 
4-0100 4-0121.B 
4-0321.9 4-0530  
4-6160 4-6060 
4-6190 4-8324.3  
4-6324.11 4-6130 
4-6360 4-0670 
4-8200 4-6327. t  












.151 7 8 . 7  1 9 . 1  
.310 349 .2  - 1 1 . 7  
, 2 4 0  197.9 - . 7  
12.92  9 . 8 0  4 . 0 6  
,113 7 5 . 4  1 0 . 5  
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- 2 1 7  1:371 79 .1  .390 l : l O 8  38':4 187:O .6760 1 .541  8 5 . 5  .e35 .9  - 1 0 . 1  2 4 5 . 2  .172 
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*?is7 350.2 - 6 . 0  - 2 . t  1.366 T6.6 ,407 1 . 0 9 6  4 8 . 3  187.7 . 85OD 1.542 8 4 . 6  * 6 2 ?  . 3  -20 .4  241 .0  -119 
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a172 189.4 4 . 0  
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- .9 
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. ._ - MARS ARRlVAL DATE = 2446470 I 8 FEB 19863 - - .  
4-6130 4-6318.2 ,165 102.7 19.8 - . e  .E69 84.1 ,271 .792 163.s 4 4 1 . 8  ,577 1.007 104.9 1.232 -3.5 -12.6 317.0 .330 
4-6316.2 4-6410 .330 350.5 -9 .0  -2.2 1.393 79.2 .432 1.190 36.7 156.6 .e770 i.704~ io5.e .e38 .e  -22.6 es4 .0  -279 
*-*500 4-6650 ,111 210.4 -.I 1.8 ,685 98.1 .296 1.243 200.3 293.5 .875A 1.611D 76.3 1,081 - e 3  19.2 121.7 *e55 
12.84 6.61 4.20 6.23 9.61  2.41 13.43 2/1/1 33.2 165.4 33.1 ,5S3 3.514 13.0 t42.6 -6.3 106.60 1.392 
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.305 349.6 -10.8 
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11.65 6.26 4.10 
.ion 70.9 19.4 
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.317 349.2 - 9 . 8  
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12.35 6.93 4.6s 
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1.61 Z/l/l 40.0 102.8 27.5 ,135 4 . 2 0 1  10.2 
.die i.i6s 36.1 162.4 .e790 1.647~ 101.0 .e29 
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8TOPOVER T I Y E  * 30 DAYS 
- - 
LAUNCH SUNGBY 8PEEOl RAl DECLl 
SWNGBI ARRIVE 8PEE03 RA3 OECL3 
DEPART RETURN EPEE05 R A S  DECLS 
PROP AERO -0VL - -_- -_ __ - - _. _ _  .. - - -  
19S6 OUTQOUNC SUINGBY U13SION DURATION r 520 
MARS ARRIVAL DATE E 244 
10 MAR 
I A Y S  
1500 
986 . -  
I I V 1 PSI  I ECCEN SUA THE11 THE12 PERIH APHEL P S I  2 V 2 I 2 OECLO R A 2  SPEECP 
I 3 V 3 PS1 3 ECCEN SUA THE13 THE14 PERIH APHEL PSI  4 V 4 I 4 DECL4 R A 4  8PECD4 
I 5 V 5 PS I  5 ECCEM SWA THE15 T H E 1 6  PERlH APHEL PSI 6 V 6 I 6 DECL6 R A 6  8PEEO6 
OVA -EVA OVD __ EVR -TYPE-SUN A SUN RJAPPA- - A  E INC _ R A P  OECLP ETA PERlC 
MARS ARRIVAL D A T E  5 2446500 (10  WAR 1986) - 
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4 - 6 5 l S . 9  4-6500 
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.344 347.9  - 8 . 1  
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4-6325.C 4-6500 
4-6530 4-6120 
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.558 348.1  - 8 . 0  
-104 191.2  4 . 7  
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341 .9  
195 .6  
7.03 
82 .8  
348 .0  
193,.6 
6.82 
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192 .3  
6.85 
? . r e  
341.9 
1 7 . 2  -1. i  
- 8 . 3  -2.2 
1.1 1.9 
4 .45  4 .03  
1 9 . 0  - .o  
- 1 0 . 9  -2 .5  
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1.5.48 9 . 2 3  
4-6130 4 - 6 5 2 4 . 4  .194 112 .0  
4-6324.4 4-6520  .365 349.3 
4-6550  4-6650 ,162 196.6 
12.33 8 . 4 5  
4-6140 4-6303.0 .135 6 1 . 7  
4-6303.0 4-6520 .E73 3 5 4 . 7  
4-6150 4-6660 .16S 1 9 3 . 1  
4-eai8.4 1-6510 .si6 541.9  
-- -. -- .- . _- - 
11.29  1 . 3 1  
4-6140 4-6310.8 . i d 5  91.1  
4 - 6 ~ ~ 0  4-eeeo . i s 6  195 .1  
4-6316.0 4-6520 .316 346.4 
11.24 7 . 5 0  
4-6150 4-6317.4 .140 64.6 
4-6311.4 4-6520 ,306 348.4 
10.93 7.22 
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4 - 6 ¶ S O  4-6680 .149 100.5 
10.02 7.21 
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19.0 
-10 .4  
5 . 4  
4 . 3 1  
-.I .e68 9 6 . 4  .268 .a06 198.3  4 4 i . 4  ,190 1.0220 1 0 4 . 3  1 .241  -3 .0  -11.4 319.7 
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1 . 1  . Y 5 8  103 .4  .263 1.348 228.4 339.9 .993A 1.7030 85 .9  1.118 .4 05.1 113.9  
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2 .0  
5.88 
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16 .2  
- 7 . 7  
I .2 
4.61  
.552 1.022 106.7  1 .230  - 3 . 7  - 1 1 . 9  324 .6  
.e460 1 . 5 4 8  6 7 . 4  .619 .2 - 2 1 . 2  2 4 5 . 5  
.854A 1.7260 74.4 1.095 - 6  22.1  123.6 
2 4 . 1  , 4 5 1  1 . 6 1 2  14 .1  245.3 - 9 . 6  99 .30  
.624 .9960 101.8 1 .241 -3.6 - 1 6 . 3  296 .5  
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.913A 1.1390 18.0 1.106 .6 22.5  123 .1  
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- t . r  1 . 3 7 ~  
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3.51  13.16 
9 0 . 4  .e54 
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1 .110  
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39.6  182.9 
228.8 306.0 
72 .6  156.6 
181.2 442.3 
3 7 . t  182.7 
232.0 318.9 
r i . 9  m . 5  
.585  .999 104.2 1.232 -3.4 -12.8 318.6 
.e130 1.541 8 6 . 1  .e27 .6 - 1 9 . 7  249.0  
.913A 1.1390 16.0 1.106 .6 t 2 . 5  1 2 3 . 1  
2 9 . 2  .EO1 3.966 12.8 242.1  - 8 . 9  105.90 
.594 .9980 103.7  
.ergo  1 .541  08.3 
.934A 1.7490 6 1 . 0  
30 .2  ,644 3.834 







-3 .3  - ~ L . o  311.4 
1.0 -19 .1  249.6 
* e  23.4 122.1 
I I 4 2 . 5  -2 .0  101.90 
-3.2 -12 .4  318.4 , .9 -19 .3  2 4 9 . 6  
I ,O 24.6 118.4 
t43 .O - 1 . 6  107 .90  
1 9 . 4  
-11.6 
4 . 7  









ITOPOVER l I W E  8 30 D A Y 8  1986 OUTBOUNO SWINGBY M133ION OURATION 3: I L O  O A I S  
M I R S  ARRIVAL O A l E  E 2446520 
30 WAR 1986 -. 
LAUNCH 8 W t k r k E E O l  R A l  DECLl- 
8UNGBV ARRIVE SPEEDS RA3 OECL3 
DEPART RETURN )PEE05 R A 3  OECLS 
- __ 
I 1  
1 3  






V I  
V J  
v ? I  
EVA- 
,816 




P S I  3 




2 .80  





















































P 3 1  4 






v 2 I 2 D E C L ~  R A E  SPccce 
V 1 I 4 OECL4 R A 4  SPEECI 
V 6 I 6 DECL6 RAE SPEC06  
INC R A P  OECLP C T A  PERIC - -- PROP A F R O  L D V L  - 
4-6190 4-8323.6 -239 17.1 17.9 
4-6323.6 4-8520 . 3 5 8  349.1 - 8 . 0  
4-6550 4-6710 .132 192.7 2.8 
11.95 8.10 5.29 
i . e s i  -2.3 - 1 . 8  5~7.4 .3sn 
8.1 248.3 . I  103.80 r.047 
.620 -3 -21.1 246.1 .le2 
1.125 -7 29.3 99.1 a126 
-1.9 ,884 101.0 .329 .e35 216.8 443.1 .561 1,1090 107.3 1.259 -1.8 -1.7 331.7 a365 
-2.0 1.367 75.0 .419 1.091 53.1 184.0 ,6340 1.149 87.1 .(ill .1 -21.5 244.1 .le6 
1.2 e765 103.5 .261 1.347 230.2 366.0 ,996 1.6980 91.2 1.121 .8 30.4 94.4 -129 
3.95 1.35 2.70 11-72 2/1/1 76.7 1 1 . 5  18.2 .406 6.321 7.3 2S1.3 3.7 102.00 8.15P 
4-6200 4-6326.4 
4-6326.4 4-6520 
















11 .0  




















-2.4 ,896 108.1 ,358 .e53 222.0 444.1 . 348  1.1580 109.0 1.269 -1.2 -3.3 336.6 .418 
-1.9 1.364 13.2 .432 1.082 58.8 184.5 .6140 1.549 86.0 ,608 -.1 -21.9 241.9 ,192 
1.0 -760 102.9 .e58 1.332 227.3 313.0 .989 1.6750 92.1 1.124 1.0 31.6 92.4 .I36 
4.08 7.41 2.60 11.79 2/1/1 78.1 60.0 14.9 .344 7.121 10.8 254.0 9.1 100.20 C.315 
-- WARS ARRIVAL DATE 2 2446530 I 9  APR 1988) - 
.6 .e80 88.4 .231 .e04 174.9 436.8 .615 .993 102.2 
-1 .8  1.314 85.8 .3F6 1.126 16.5 186.2 .7130 1.138 86.5 
2.1 ,166 109.7 -358 1.328 231.0 293.3 .852A 1.8030 73.9 
3.81 7.21 4.54 14.36 2/1/1 78.8 165.6 11.8 .?E4 2.287 
-1.7 .e62 79.7 .316 .784 155.8 413.3 . I 3 1  1.032 107.8 
-1.9 1.366 74.8 .419 1.088 53.8 188.0 .6320 1.544 84.3 
2.1 ,766 109.7 .358 1.328 231.0 293.3 .852A 1.8030 73.9 




1.230 -3.4 -14.9 101.2 a281 
,646 0.3 -6 251.8 -180 
1.105 .6  22.9 123.0 ,301 
1.228 -3.0 -11.6 326.5 ,388 
.621 .O -21.0 239.0 .le5 
1.105 . 6  22.9 123.0 -307 
15.6 C47.9 -12.4 96.70 1.199 






















.6 ,879 91.1 .234 .BO? 183.6 433.0 ,618 .9950 102.1 
-1.7 1.314 8 5 . 5  .367 1.126 16.1 186.2 .7130 1.536 86.4 
1.9 -719 108.5 ,330 1.364 235.7 301.1 .914A 1.8150 17.1 
3.19 7.19 4.11 13.32 2/1/1 18.7 115.6 50.7 .774 2.335 
-.8 ,864 86.4 .e65 .191 169.9 445.4 .181 1.000 104 .5  
-2.5 1.370 78.7 ,394 1.101 41.0 181.2 .6700 1.541 85.4 
1.9 -719 108.1 .330 1.364 235.7 307.5 .914A 1.8150 11.1  
3.66 7.08 4.11 13.32 2/1/1 82.1 155.6 28.1 . I81 4.068 
1.239 -3.5 - 1 5 . 5  301.9 .279 
.646 8.2 .O 251.7 ,179 
1.115 .8 23.4 122.7 ,249 
42.9 C 5 1 . 6  28.8 129.90 1.033 
1.231 -3.4 -12.6 320.3 ~ 3 2 2  
,633 . I  -19.2 244.3 -173 
1.115 -8 23.4 122.7 e249 
12.7 244.u -4.2 105.00 1.183 
4-6150 4-6305.4 .148 19.3 24.6 . I  .E80 94.0 .e38 .El2 193.2 434.9 -619 1.0060 102.2 1.242 -3.7 -15.9 301.6 ,263 
4-6305.4 4-6530 .283 353.1 -42.6 -8.0 1.314 85.1  ,366 1.126 16.2 18.6.2 .1140 1.138 86.5 ,646 6 . 0  1.3 251.9 ,181 
4-6560 4-6070 .181 190.4 3.6 1.8 .787 107.7 .312 1.389 238.9 320.4 . 9 5 5 A  1.8220 80.9 1.123 -7 24.5 120.6 -203 
11.68 1.85 4.03 3.83 1.23 3.82 12.63 2/1/1 78.8 144.1 51.0 .750 9.322 4 4 . 8  W3.0 27.9 130.90 ,999 
-.8 .E64 90.1 .218 .194 180.2 443.0 .591 .9970 103.8 
-2.7 1.371 19.6 .389 1.109 38.0 187.1 .6170 1.540 81.S 
1.8 .181 107.1 .312 1.389 238.9 320.4 .95SA 1.8220 80.9 
3.62 7.02 3.82 12.63 2/1/1 81.3 144 .1  29.8 ~ 6 3 3  3.894 
4-6190 4-8310.4 -140  87.0 19.4 
4-6516.4 4-6530 .308 349.2 -11.9 
4-6160 4-6670 . le1 190.4 3.6 
11.38 I.70 3.94 
4-6160 4-6318.6 ,151 78.7 19.1 
4-6318.6 4-6530 ,310 349.2 -11.7 
4-6560 4-6680 ,112 189.4 4 . 0  
11.30 1.60 4.06 
1.234 -3.3 - 1 2 . 7  318.6 .3OB 
.635 1.0 -18.4 245.3 ,172 
1.123 - 7  24.1 120.8 ,203 
12.9 943.7 -1 .6 107.50 1.631 
1.236 -3.1 -12.2 319.5 .Si0 
.631 - 9  -18 .1  241.2 .172 
1.128 .1  26.0 116.8 .110 
12.4 244.2 -1.0 107.60 1.869 
-.7 .e65 93.1 .259 .798 189.0 442.2 ,592 1.0050 
1.7 .791 107.1 .300 1.401 240.: 331.9 .980A 1.8210 
- .9 ,866 96.0 ,268 ,803 196.8 442.3 ,588 1.0190 
1.8 .192 106.5 .291 1 .403  241.1 342.0 .994A 1.8120 
- 2 . 1  1.371 19.5 .390 1.108 38.4 181.0 .6760 1.541 
3.62 1.02 3.62 12.18 2/1/1 81.4 130.6 29.1 ,626 
-2.S 1.370 78.8 ,393 1.106 40.6  187.2 .6710 1.541 












9.9 ,173 75.4 1 8 . 5  
80 .a20 349.3 - 1 0 . 1  
IO .164 189.4 3.8 
11.44 7.79 4.33 
1.240 - 2 . 9  -11.1 321.6 .320 
-633 .O -1L.1 244.4 .173 
1.131 .7 21.7 111.0 .146 
11.3 245.3 - .9  106.70 1.914 
4-6180 4-6321.9 .202 75.8 18.0 -1.1 .a69 98.8 .283 .El0 203.9 442.1 .161 1.0400 103.2 1.244 -2.7 -9.6 324.7 .336 
4-6321.9 4-6530 .336 349.6 -9.3 -2.3 1.369 71.8 .399 1,102 4 4 . 0  187.4 .6620 1.142 8 5 . 1  .630 .I -i9.8 243.3 .175 
4-6560 4-6700 ,158 190.2 3.1 1.4 .790 106.0 .284 1.397 240.4 351.0 1 . O O O A  1.1940 88.0  1.132 .8 29.2 104.1 .136 
11.75 8.04 4.72 5 . 1 0  1.10 3.32 11.80 &?/ill 82.9 99.6 24.6 .533 4.697 9.7 247.0 - . 6  105.20 1.969 
4-6190 4-6324.3 .238 78.6 17.8 -1.5 ,874 1 0 1 . 1  -503 ,820 210.2 443 .4  ,571 1.0680 106.2 
4-6324.8 4-6930 ,351 550.2 - 0 . 0  - 2 . 1  1.368 76.6 .401 1.096 48.3 181.7 .6500 1.542 84 .8  
4-OS60 4-6710 .151 191.1 1.9 1.3 ,786 105.3 .e78 1.385 238.6 359.1 1.0001 1.1700 89.8  
12.21 8.43 5.25 3.78 1 . 1 8  3.18 11.76 2/1/1 84.2 84.3 21.6 .410 5.342 
1.2SO -2.3 -1 .1  328.4 .357 
,027 .3 -20.4 241.8 ,179 
1.131 .8 10.4 97.9 .132 
8.0 249.4 . I  105.00 C.043 
1.258 -1 .8 -1 .6  332.8 .384 
-622 .O -21.0 240.0 .le4 
1.130 .9 31.3 93.7 .13S 
1.2 252.4 3.6 101.90 L.146 
-1.9 ,882 104.7 ,328 .632 216.0 444.2 .560 1.1050 101.5 
-2.0 1.366 11.0  ,418 1.089 53.2 188.0 ,6340 1.544 84.3 
1.1 . 180  105.0 .213 1.369 256.1 366.5 $995 1.7420 91.4 
3.89 7.29 3.05 11.79 2/1/1 8 5 . 1  70.9 18.4 .401 6 .211  
MARS ARRIVAL DATE = 2446540 (19 hPR 19861 ___ ___ 
4-6200 4-0327.r .zr5 8 3 . 1  17.3 
4-6327.L 4-6530 .384 311.2 -6.1 
4-6960  4-6720 .I64 193.8 $2 






























































r 3 s . 0  
r45.7 
m e .  9 














, 1 7 5  
1. I63 
.PO I 
. 179  
1.014 
,312 





. l e 0  
,312 
* I  7L 
. I 6 0  
1 e659 
. I  73 
-157 
.26e 
. L I I  
.oar 
.SLI 
t .eor  
4-6130 4-8308.1 .134 83.0 21.1 . S  ,811 8 7 . 6  .241 .BO2 112.1 438.0 ,609 ,995 102.7 
6-6308.1 4-6540 .289 352.3 -40.0 - 1 . 9  1.373 84.8 +368 1.122 19.6 190.4 . I100 1.555 84.1 
4-6570 4-6650 .e50 193.8 1.1 2.2 ,795 112.5 .381 1.390 238.1 291 .3  -852A 1.9210 73.3 
13.16 9.36 3.87 3.80 7.20 5.49 14 .11  2/1/1 8 1 . 5  164.3 49.2 -722 2.403 
4-@140 4-6308.4 . 1  
4-6301.4 4-6540 .Z 
4-#570 4-6060 .P 
I9 73.6 24.8 
I5  312.3 -39.2 
!7 191.2 2.3 
. S  ,878 90.3 .238 ,803 181.1 431.6 ,812 .9910 102.5 
-7.8 1.313 84.8 .368 1.122 20.1 190.4 ,1090 1.531 84.1 
2.0 ,806 110.6 .351 1.425 243.2 309.6 ,916A 1.9330 71.4 
-1.0 .a62 85.7 ,271 .769 168.3 446.8 , 5 1 1  1.002 104.9 
-2.4 1.369 78.3 .396 1.102 4 2 . 1  191.2 ,6650 1.539 82 .8  
2.0 , 808  110.8 ,351 1.425 243.2 309.6 .916A 1.9330 77.4 
3.69 7.09 4 . 9 1  13.56 2/l/l 91.4 154.0 27.1 ,556 4.174 





-12.4 3 2 2 . 6  
- 1 8 . 9  940.0 
24.5 i2i.t 
- 5 . 0  103.60 
-15.0 305.5 




























4-630 I. 6 














. 2 8 1  3 
.211 1 
ir.20 



















































1 . 5  
.1 .817 93.3 .241 ,808 190.4 436.6 ,613 1.0030 lCl2.9 
- 1 . 8  1.373 8 4 . 1  ,368 1.122 19.8 190.4 .1090 1 . 5 3 5  8 4 . 1  
1.8 .E12 109.7 .338 1.446 246.4 322.4 .997A 1.9340 8 0 . 8  

















8 9 . 1  ,258 .793 
79.4 ,390 1 . 1 0 1  
109 .1  ,338 1.446 
4.53 12.79 2/1/1 
98.5 .e10 .E17 
8 5 . 0  .367 1.123 
108.9 .a24 1.454 
4.28 12.30 2/1/1 
92.6 .260 .191 
I 79.4 .390 1.101 
108.9 ,324 1.454 



























1.9340 8 0 . 8  
.619 3.942 
1.0210 102.9 



















- .9  .E64 91.0 .269 .802 195.0 442.8 .586 1.0170 104.5 
-2.5 1.310 18.8 .393 1.104 40.9 191.1 .81OD 1.539 83.0  
1.5 .E13 lO8.C .I14 1.410 248.1 343.5 .995A 1.9050 08.i 
3.08 7.00 4.04 12.02 21111 90.9 113.4 27.C -584 4.257 
4-oieo 4-13~1.0 .sa 
4-6SLL.8 4-6540 .33 






17.7 -1.2 .E67 08.5 .PO3 ,808 LOC.9 443.3 .579 1.0370 105.C 1.C43 -#!.I -9.4 315.0 ,338 
C.1 1.4 ,010 107.7 .SO5 1.439 C47.0 35C.C 1.OOOA 1.0770 60.C 1.141 .9 30.C 1OL.l. .145 
4.80 8.7L 7.1L S.85 11.09 L/l/l 91.8 97.7 C4.7 .131 4.075 0 . 0  L40.4 - . 8  105.00 1.953 
-7.9 - tal  1.308 70.5 ,407 1.095 48.1) 191.1 .6490 1.541 8L.3 ,035 .I! -19.9 C S 8 . 1  ,180 
-9.3 -C.S i.380 77.0 .399 1.100 44.c isi.3 .eo10 1.540 82.1 ,030 .s,-in.r cs9.5 .ire 
17.4 -%.I e07C 101.4 e303 a817 CO9.3 44S.O -570 1.0640 108.3 1.149 -L.L -7.0 SL9.0 e 3 9 7  
89 1 . C  ,001 107.1 .COO 1.4C1 (45.1 300.1 1.000 1.84tO 90.0 1.140 1.0 81.8 90.4 e 1 4 1  
s.19 8.80 7 . t ~  s.07 i1.m c/wi 9r.o 03.0 ci.8 ,471 5 . c ~  7.9 c m . ~  .e SOSAD t.0~1 
4-0190 4-w~i.c .e33 70.0 
4-O~LCJ.L 4-0540 . w 7  311.0 
4-0870 4-0710 ,174 191.3 
1L.Ol 8.80 
166 
1986 OUTBOUNO 8TOPOVER TIME % SO D A Y 8  
-- - - __ 
LAUNCH EWNGBY EPEEOI- 
EWNGBY ARRIVE EPEE03 
DEPART RETURN EPEE05 
PROP 
4-6200 4-6328.1 .271 
4-6323.1 4-6S40 .SO4 
4-6S10 4-6720 .le3 
13.25 
-- ___._ __ 
R A l  
R A 3  














__ .  - 
1 1  
I 3  
1 5  






v 1 PSI  1 
v 3 PSI 3 
v 1 PSI  5 
_. EVA-OVO_- 
,680 104 .4  







































APHEL PSI 2 
APHEL PSI  4 
APHEL PSI  0 






UISSION OURAlXON : 5eO C A Y S  
MARS ARRIVAL CITE 1 Z 4 4 6 5 4 0  
19 APR lS0d 
V 2 I 2 DECL2 RA2 5PEEC2 
V 4 I 4 CECLl R A 4  EPEE04 
V 6 I 6 OECL6 R A 6  SPEED6 
INC RAP OECLP ETA PERlC 
1.256 -1.7 - 5 . 5  331.9 .104 
1.137 1.1 32.0 92.7 . 1 4 3  
.e30 - . o  -20.5 216.6 .le5 
7.0 r5S.r 3.4 t n i . 8 0  r .114 
MARE ARRIVAL DATE = e446510 (29 APR 19861 _I_ __ 
4-6150 4-6311.0 . i d s  10.6 22.7 . i  .e73 92.4 ,244 .BO4 187.6 438.4 ,608 i.oooo ioz.8 1.238 -3.4 -14.3 3m.e .292 
4-6311.0 4-6550 ,292 352.5 -37.7 - 7 . 1  1.373 83.8 .370 1.120 23.0 $94.4 .?OS0 1.531 81-8 -659 5.3 . I  244.5 -180 
4-6160 4-6670 ,249 189.4 2.4 1.9 ,843 111.9 .3?5 1.531 254.3 324.8 .960A 2.1110 80.6 1.153 1.1 26.7 116.4 -230 
13.23 9.42 3.95 3.81 7.21 5.47 13.03 PlI/l 95.6 139.7 44.9 ,706 2.619 41.8 85S.1  28.6 12S.10 1.142 
4-6150 4-632l.L -143 93.4 17.9 -.$ 
4-es2i.e 4-6550 .si6 352.1 -11.3 -2.e 
4-6580 4-6610 .249 169.4 2.4 1 . B  
13.15 9.43 3.97 3.7e 
4-6160 4-6310.3 ,164 63.1 21.9 - 1  
4-0310.6 4-6550 .299 352.4 -40.7 -8.2 
4-6580 4-6680 .e34 188.9 2.4 1.7 

















.e62 .791 177.4 444.8 .184 -996 104.3 
.392 1.106 39.9 194.8 .6720 1.539 60.9 
.375 1.535 e54.3 324.8 .960A 2.1110 80.6 
13.03 2/1/1 98.9 139.7 t9.0 .601 3.988 
.252 .a11 191.2 437.5 ,607 1.0150 103.1 
.370 1.120 22.2 194.3 .7060 1 . 5 3 5  81.9 
.358 1.534 215.5 335.7 .984A 2.0830 83.6 
ie.48 2/1/1 95.4 121.9 46.2 ,673 9 . 5 5 1  
1.232 -3.2 
. 651  a 8  






-12.3 322.4 .316 
-17.6 237.8 . l ? 6  
-1 .9  106.10 1.797 
-14 .1  308.9 -299 
23.e 112.0 .193 
31.4 126.60 1.044 
26.7 116.4 .e30 
2.3 24s.o . le4 
4-6160 4-6321.0 .149 83.7 18.1 -.9 .E61 92.3 .262 ,191 186.6 443.6 .SO7 1.0030 104.2 2.234 -1.1 -11.8 32Z.6 ,514 
4-6321.0 4-ES50 .314 352.1 -11.6 -2.I 1.370 79.2 ,391 1.100 39.4 194.8 .6740 1.539 80.9 .e11 .9 -17.4 237.9 
4-6530 4-6680 .e34 188.0 2.4 1 . 7  .843 110.9 ,358 1.134 e55.5 331.7 .984A 2.0830 83.6 l.lS5 1.0 e8.2 112.0 ' ,193 
111.34 9.15 4.04 3.71 7.11 1.09 12.48 P / l / l  98.8 125.9 28.8 ,609 4.015 12.1 847.3 -.4 104.90 1.331 
4-6170 4-6329.0 -169 79.C 17.1 -1.0 .862 95.3 .270 .799 194.0 443.5 ,584 1.0150 104.6 1.237 -&.e -10.7 524.5 e322 
4-6580 4-0690 -221 189.1 1.9 1 . Y  ,040 110.1 ,343 1.5el P51.3 345.2 .997A t . 0 4 5 0  86.2 i . 1 5 5  1.0 L9.7 108.1 ,139 
4-6srt.o 4-6310 ,322 ~ ~ 2 . 9  -io.e -2 .5 i.370 70.7 .394 1.104 41.2 194.0 .6ego 1.540 e0.0 ,650 . I  -16.0 ~37.4 .ill 
i2.m 9 .07  4.27 3.74 7.14 4.79 i t . i o  t / i / i  99.2 ii0.9 tr .s  ,579 4.240 11.0 ~40.3 -.s ioe.ro i.ow 
4-4160 4-63Zs.S .190 78.6 
4-011S.S 4-6550 .337 312.0 
lt.93 9.11 
4-itwo d-eroo . t i l  190.0 
4-01.0 4-03ti.a .tto 30.0 
1a.m 9 . 4 ~  
4-33t4.8 4-0550 .557 SY3.3 
4-01180 4-0710 . to1  191.3 
11.3 -1.3 .665 98.1 .e84 ,300 20t.7 443.9 .577 1,0340 108.3 1.t42 -?!,e -9 . t  5t7.4 .a37 
-9.1 4.3 1.309 77.0 A00 1.101 44.3 104.9 ,6610 1.341 80.5 .e47 .4 -13.9 t36.5 . l e0  
1.1 1.4 ,034 109.4 .SSt 1.499 L14.0 553.3 1.001A 1.9900 83.4 1.11) 1.0 30.9 S9.3 - 1 1 7  
4.64 8.31 7.tl 4.55 1t.Ot C/1/1 99.9 95.1 t4.9 .¶SO 4.631 S.4 L4S.S - .5  104.90 1 . W 3  
17.1 -1.0 .eo9 101.0 .SOL ,814 t 0 8 . t  444.5 . l o o  1.0600 ioe.1 1.~47 -t . t  -7.4 331.0 ,557 
- . I  1.e . o w  103.7 ,mi 1.47~ tst.7 s61.t 1.000 1.0450 90.3 i . i s o  1.1 8 i . r  ~4.0 . isc -7.6 -C.O 1.330 76.6 -407 1.090 49.5 195.0 
-6490 1.143 80.1 e044 * I  -19.3 CS5.3 * l o 4  
1.11 8.91 7.30 4.L9 11.00 &?tilt iOO.9 91.5 LL.1 .4?1 B.LOS 1.7 L5L.S .3 108.50 l ~ S 0 4  
167 
4-6170 4-6316.7 .181 70.3 19.5 -.6 .871 97.0 .E67 ,809 200.1 440.5 ,593 1.0250 104.1 1.243 -3.1 -11.6 317.4 ~ 3 1 7  
4-6316.1 4-6470 .317 350.9 -9.6 -2 .2  1.394 80.0 .428 1.191 34.0 156.1 .6830 1.707A 105.9 .641 - 7  -22.4 265.3 e279 
4-6500 4-6730 ,092 220.7 13.8 3 .5  .710 96.7 .239 1.298 202.S 373.8 .988 1.6080 92.6 1.115 -1.7 8.5 90.2 -131 
12 .75  6.53 4.42  6.22 9.60 2.11 11.74 2 / l / l  32.7 59.0 32.9 .598 3.529 11.8 243.5 -3.8 109.90 1.513 
I_ . MAR3 ARRIVAL DATE = 2446480 (18 FEE 1986) - 
4-6130 4-6318.9 .166 103.9 19.1 -.7 .E68 83.8 .E74 ,792 162.9 446.4 .5?5 1.009 105.1 1.232 - 5 . S  -12.S 317.9 ~ 3 3 3  
4-6316.9 4-6460 .333 348.9 -6.9 -2.2 1.385 78.6 .420 1.158 39.5 162.9 ,6710 1.644A 101.7 .626 - 8  -22.4 262.6 .?A? 
4-6910 4-6690 ,092 201.1 7.3 1.9 ,723 99.4 ,245 1.314 212.3 339.2 .992A 1.6360 81.9 1.109 - . I  20.5 114.0 . le8 
11.77 8.35 4.24 5.42 8.80 2.11 11.72 2/1/1 39.9 119.4 30.6 .I41 3.785 13.0 242.2 -6.7 105.00 1.106 
4-6140 4-6315.7 .139 90.4 21.1 - . 4  ,868 88.0 ,253 
4-6315.7 4-6480 .305 349.6 -10.5 -2.3 1.387 80.4 .412 
4-6¶10 4-6700 .090 202.3 7.5 2 . 0  .724 99.1 ~241 
11.39 6.00 3.92 5.38 8.77 2.08 11.61 
4-6150 4-6315.0 .139 79.2 21.1 -.3 .E68 91.2 -250 
4-6311,O 4-6460 .300 349.8 -10.9 -2.4 1.387 80.8 ~411 
4-8510 4-6710 ,088 204.8 7.2 2.0  .723 98.8 ,239 









174.1 442.4 ,594 ,996 ios.6 1.234 -3.4 -15.3 314.7 .306 
33.5 162.1 .6850 1.647A 101.6 .631 - 8  -21.8 263.9 .246 
212.1 348.7 .999A 1.6340 87.8 1.112 -.2 21.1 106.7 .I16 
38.8 102.8 34.3 .644 3.395 13.3 241.2 -4.6 109.40 1.543 
183.6 440.8 .S99 .9980 103.3 1.236 - 3 . 3  -13.4 314.3 .300 
32.2 162.0 .6880 1.648A 101.8 ,632 .9 -21.7 264.2 -240 
211.0 357.5 .999A 1.6290 69.5 1.114 -.2 21.3 99.4 .114 
38.6 86.2 34.8 ,668 3.347 13.4 241.2 -4.0 110.50 l.S66 
4-6160 4-63lS.6 . % 5 5  72.6 20.2 - .4  .869 94.1 .251 .BO3 192.1 440.4 ,598 1.0080 103.6 1.239 -3.2 -12.6 315.8 .SO5 
4-8315.4 4-6460 . 3 O S  349.6 -10.6 -2.3 1.587 80.4 .412 1.166 33.4 162.1 .6810 1.648A 101.8 ,631 .6 -21.6 264.0 ,246 
4-6110 4-6720 ,087 208.6 6.5 2.1 .721 98.4 .239 1.308 209.3 365.7 .996 1.6210 91.1 1.115 -.3 21.0 93.9 -116 
11.54 6.1s 4.10 5.39 8.77 2 .05  11.62 2/1/1 38.8 71.2 33.4 ,646 3.482 12.8 241.8 -3.8 110.10 1.803 
4-6170 4-6317.1 .I80 70.9 19.4 -.6 ,871 96.9 .E67 .BO9 199.7 440.7 .593 1.0250 104.2 1.242 -3.1 -11.7 317.9 ,317 
4-6317.1 4-6460 .317 349.2 -9.6. -2.3 1.386 79.6 -416 1.163 36.1 162.4 .I790 1.647A 101.8 ,629 $ 7  -22 .1  263.4 -247 
4-6510 4-6730 ,088 213.6 6.0 2.3 .718 97.9 ,240 1.300 207.0 373.3 .989 1.6120 92.6 1.116 -.4 19.6 91.2 .I27 
11 .87  6.46 4.41 5.40 6.79 2 . 0 5  11.71 2/1/1 39.2 58.8 30.6 ,597 3.764 11.7 242.9 -3.6 106.80 1.611 
4-6160 4-8319.1 .211 7t.l 18.8 -.9 .E75 99.7 .284 ,817 206.7 441.2 . 5 8 S  1.0490 1 O S . O  1 .246  -2.8 -10.2 321.0 .335 
4-8319.1 4-6480 ,535 348.9 -6.9 -2.2 1.381 78 .1  a421 1.157 39.9 162.9 .67OO 1.844A 101.7 ,626 . S  -22.S 262.6 .E46 
4-6S10 4-6740 .OBI 222.2 11.6 3.5 .714 97.2 ,241 1.290 204.1 360.5 .979 1.6020 93.9 1.115 -1.6 10.6 90.S ,141 
12.42 ? . O O  4.61 5 .42  8 . 8 0  2.15 11.8s 2/1/1 40.0 49.8 27.5 . 5 3 S  4.201 10.2 244.S -2.7 107.10 1.713 
4-6190 4-6321.6 ,217 7 S . 5  18.4 -1.2 ,681 102.6 ,301 ,828 213.2 441.9 .57S .1.0810 106.2 1.2S5 -e .4  -8.2 SP4.7 .3¶8 
4-63t1 .8  4-6480 .356 348.6 -7.9 -2 .1  1.383 77.0 ,428 1.110 44.5 163.8 .OS80 1.642A 101.6 .62l . 4  -22.8 261.4 . e 4 S  
4-6510 4-8750 .086 222.4 -8.7 -9 ,709 96.4 ,244 1.279 200.9 387.5 .967 1.5920 9S.3 1.115 .9 30.2 93.4 .la2 
11-89 7.45 5 . 4 2  5 . 1 5  8.83 2.03 11.97 e/ll&? 41.1 41.0 23.9 ,468 4.837 8.3 246.7 - . 8  105.30 l*?SS 
WAR3 A R R I V A L  DATE 2446490 I28 FEB 1986) - - --- . -__ - __ __ __ 
4-6130 4-6319eO a170 105.3 16.6 - . E  ,868 83.4 e278 .I91 162.2 447.1 .171 1.010 105.3 1.232 - 3 . I  -12.4 319.0 - 3 3 8  
4-6519.8 4-6490 .336 348.1 -8.6 -2.2 1.379 78.1 ,413 1.135 41.9 168.7 ,6660 1.6041 97.7 ,619 - 5  -22.2 259.6 *P22 
4-0520 4-6690 -100 197.5 6.7 1.8 ,733 100.7 .e49 1.321 217.2 339.1 ,992A 1.6500 65.9 1.111 * I  22.1 114.4 .110 
11.31 6.53 4.29 4.79 8.18 2.24 11.74 ell/l 47.6 119.6 28,8 ,526 4.018 13.1  242.2 - 7 . 1  lOS.?D 1.1M 
4-8110 4-4516.1 -140  91.6 20.7 - .4  .E66 87.8 .e54 .795 173.6 442.7 ,192 ,997 103.7 1.233 -3.4 -13.2 315.4 * 3 0 7  
.7 -2.4 1.381 
168 
TIME 5 3 0  D A Y S  STOPOVER 




1966 OU780UND SWINGBY MI33ION DURATION 1 560 D A I S  
M A R 3  ARRIVAL DATE * 2446500 
10 MAR 198b 
3UNtBl 'SPEED1 R A 1  
LRRIVE SPEED3 R 1 3  
RETURN 3PEEOJ R A 5  




. DVL __ - -  
18.0 
- 8 . 7  
6 . 1  
A .31  
20 .4  
-10.8 
1 . 7  
3 . 9 5  
2 0 . 8  
- 1 1 . 4  
4 . 7  
3 . 9 3  
V 2 I L OECLL R A L  8CtEO2 
V 4 I 4 OECL4 R A l  8CEE04 
V 6 I b DECL6 R A 8  8CEEO8 
INC RAP DECLP ETA CERIC 
- 
- -  
I I V I P S I  1 ECCEN SMA THETI THETP PERIH APHEL PSI  2 
I 3 V 3 PSI 3 ECCEN SMA THET3 THETl PERIH APHEL P31 4 
I 5 V 5 PSI J ECCEN SUA THE15 T H E T I  PERIH APHEL PSI  8 - OVA -EVA - 0'40 _&VU- --TYPE- 3UN A 3UN R-XbPP! __  - A  - E __ 
- UARS ARRIVAL OhTE E 2416500 (10 MAR 1986) 
- . 9  ,867 8 2 . 9  ,282 .790 181 .2  447 .9  .567 1 .013  101 .6  
- 2 . 2  1.374 77.6 .409 1,118 4 4 . 2  174.1 .6600 1.S76A 9 4 . 1  
1 . 7  .745 102.0 - 2 5 5  1 .352  222 .6  339.4 .992A 1.6120 85.8 
4 . 3 3  7 .72  2 . 4 2  11.76 2/1/1 56.1 119 .3  2 7 . 3  . S O 9  4.231 
-.I .E67 8 7 . 8  ,258 -794 173 .0  443 .2  .S91 .997 103 .9  
- 2 . S  1.376 79 .7  .398 1 .128  36 .9  173 .3  .E790 1.518A 9 4 . 4  
1 . 7  .745 101 .7  .e51  1 . 3 3 3  222 .3  348.9 .999A 1.6670 8 7 . 8  
4 . 2 7  7.66 2 .38  1 f . 6 5  2/1/1 5 4 . 3  102 .9  31 .1  .627 3 .732  







4-6320.9 ,175 107 .0  
4-6100 3 4 4  341.9 
4-6690 .111 194.1  
11 .10  6 . 7 7  
1 . 2 3 1  - 3 . 5  - 1 2 . 3  3 2 0 . 3  ~ $ 4 4  
.El6  . 5  - 2 1 . 9  2 5 I . 8  ,203 
1.114 .3 23.7  114.4 -1.33 
13 .2  242.7  - 7 . 6  102 .40  1 .b43 
4-6318.9 .141 9 5 . 1  
4-6500 .310  347 .9  
4-bIOO . l o 8  195.3  
10.18 6.31  
4-6315.9  ,139  8 1 . 4  
4-6500 ,302 S48.0  
4-6710 .lo4 197.2 
1 0 . ¶ 0  6 . 2 4  
1 . 2 3 3  - 3 . 4  -13.1 316.2  a310 
.623 .8 -20.9 2 5 l . 6  . P O 0  
1.116 . 3  t 5 . 1  1 0 7 . 3  ,521 
13.1 241.2  - 4 . 2  107 .40  1 .714  
1.235 -3.3 -13.2 315.b  .SO2 
.624 .9 -20 .6  258.2 .20h 
13.2 241.1 - 3 . 1  108.90 1.740 
i . i i e  .3 28 .2  100.2 , 1 1 1  
4-8150 
4-b31¶ . 9  
4-8530 
- . 4  .867 9 0 . 9  .'251 ,797 182 .7  441 .4  .197 -9980 1 0 5 . 5  
-2.S 1.377 80.2 .396 1.130 35.2 173.1  ,6830 1.178A 94 .5  
1.8 .7A3 101.3 .248 1.329 221.1  357.5 .999A 1.8580 8 9 . 5  
4 . 2 6  7 .61  2 . 3 1  11.62 W i l l  53 .9  8 6 . 6  31 .8  -658  3 .655  
4-8180 4-8316.¶ - 1 5 4  74.5 1 9 . 9  - . 5  .E68 9 3 . 8  .258 .802 191.2  4 4 1 . 0  ,596  1.0070 1 0 3 . 7  1 .238  -3 .Z  -12 .6  3 1 6 . 1  .Sob 
4-6316.5 4-8500 ,306 348.0  -11 .1  -2 .1  1.376 79.9 .397 1 .129  38 .2  113 .2  ,6800 1 . 5 7 8 A  9 4 . 4  ,623  - 9  -20 .6  e36.0 - 2 0 0  
10 .61  6 . 3 4  4 . 0 9  4 . 2 7  7 .68  2 . 2 5  1 1 . 6 5  2 / 1 / 1  54.1  72 .0  3 0 . 6  .640 3 .789  12.8 241.7  - 2 . 9  108.60 1 . 7 8 6  
4-6317.9 4-6500 .318 347.8 '10.2 -2.4 1 .378  79.2 .401 1.126 38 .8  1 7 3 . 1  ,6740 1.377A 9 4 . 3  .621 . I  -21.2 2 5 7 . 2  . t o 1  
4-8530 4-6730 .098 2 O t . O  .4 1 . 3  . I36  100 .3  .e41 1.310 216.6  372.8 ,989 1 .6310 9 2 . 5  1.116 .6 2 6 . 3  9 2 . 4  . l e 9  
10 .87  6 .59  4.39 4.28  7.67 2 . 2 0  11 .72  i?/l/l 54.7 5 9 . 8  28 .3  .195 4 . 0 8 6  l 1 . I  242.9 - 2 . 7  107.90 1.835 
4-6530 4-eizo .io1 200.2 3 . 1  1 . 5  .740 100.9 -246  1.321 219 .2  365.4 i .6410 91 .1  1 .118  - 4  2 7 . 1  9 4 . 9  . l e i  









3 4 7 . 8  
208. 2 
6 . 9 7  
7 6 . 4  
348 .1  
2 0 7 . 8  
7 .33  
81 . 3  
546.7 
228.1 
8 . 4 0  
- 
1 8 . 6  
- 9 . 1  
- 4 . 3  
4 . 8 1  
18 .2  
- 8 . 0  
- 2 4 . 8  
5 .37  
1 7 . 8  
- 6 . 9  
9 . 7  
8 . 0 7  
- . 9  
-2.3 
.9 
4 . 5 %  
- 1 . 3  
-2 .1  
- 1 . 6  
4 . 3 1  
- 1 . 8  
-2 .0  
3 .8  









3 8 8  
. e07  
.1b7 









.873 99 .4  .284 .815 205 .9  441 .7  ,584 1.0460 1 0 5 . 1  1 .247  -2.8 -10.0 322.1 
1.375 18,l .407 1.121 4 2 . 4  1 7 3 . 9  .66JD 1.577A ' 9 4 . 2  ,618 .(I - 2 1 . 7  256 .2  
. I31  9 9 . 6  ,245 1.298 213.5 379.7 .980 1.6160 93.8 1.117 .9 3 1 . 0  9 2 . 5  
.E79 102.4 .305 .E25 212.3 442.3  .174 1.0770 108.2 1.2S3 -1.4 - 8 . 1  32a.6 
1.373 76 .r  ,414 1.114 4 7 . 0  174.5 .6520 1.576A 9 3 . 9  . b l 4  .4 -22 .1  254 .7  
. l e 6  9 8 . 9  .246 1.284 2 1 0 . 0  386 .3  .969 1.6000 9 ¶ . 1  1.118 3.4 4 7 . 5  94.9  
7.71  2 . 1 6  lZ.10  2/1/1 57 .0  4 6 . 6  22 .1  .469 5 .229  8 . 2  248.9 -.E 104.30 
.888 105.4 .330 .E40 218.1  443.0 .S62 1.1170 107.1  1 .262  - 1 . 9  - 5 . 9  330.1 
1 .371  75 .1  -424 1.108 5 2 . 2  171 .1  .6360 1.571A 9 3 . 6  .608 .2 -22 .6  252 .8  
,720  9 8 . 0  ,247 1.271 206 .2  392 .6  .956 1.5810 9 6 . 3  1.114 - e . O  8 . 1  9 7 . 4  
7.81 2 . 3 3  12.14 2/1 /2  58 .6  5 7 . 2  1 8 . 5  ,403 8.216 7 . 3  t 4 9 . 8  3 . 3  102.10 
7.71 2 . 1 6  11 .83  u i / i  55 .7  50 .2  25 .4  .s35 4 . 5 4 9  10.0 244.0 -2.0 ios.90 









4-0750 ,095  
11 .88  
4-6500 .38b 
4-67bO . l o 6  
1 2 . 8 2  
4 - 6 ~ 2 1 . r  .e84 
4-6130 4-6322.3 ,182  109 .2  
4-6322.3 4-6110 - 3 5 2  348.3  
4-05110 4-6690 . 125  192.1  
11 .15  7 . 1 2  
1 7 . 2  
- 8 . 3  
5 . 4  
4 . 4 5  
1 9 . 9  
-10.9 
4 . 9  
3 .97  
20.3 
- 2 1 . 7  
3 . 8  
3 . 9 3  
19 .7  
- 1 1 . 3  
2 .0  
4 . 0 8  
1 9 . 0  
-10.4 
- . 7  
4 . 3 7  
1 8 . 4  
- 9 . 2  
- 5 . 3  
4 . 7 9  
1 8 . 0  
- 6 . 0  
- 1 6 . ¶  
1 . 3 3  
1 7 . 1  
- 1 . 9  
7.0 
6 . 6 6  
-1 .1  
- 2 . 2  
1 . 7  
4 .03  - - 6  
- 2 . 5  
1 . 6  
3 . 9 4  
-.I . -2.8 
1.1 
3 . 9 2  
- . s  
-2 .6 
5 . 3  
3 . 9 3  





-2 .3  
. I  
3.99 
- 1 . 4  
- 2 . 1  
- . I  
4 .04  
-2.4 
-1 .0  
1 . 0  
4 . 2 3  
.866 
1 .371  
* 718 
7 .42  
.868 




1 .374  
,156 
7 .32  
.867 
1 .374  
.752 

















8 2 . 3  
77.0 
103.4 
2 . 6 7  
8 7 . 3  
79 .4  
103.1 
2.59 
9 0 . 7  
80 .0  
102.7 
2 . 5 2  
9 3 . 8  
79 .8  
102.2 
2.44 
96 .4  
7 9 . 0  
101 . 6  
2 .37  
9 9 . 3  
78 .0  
100.9 
2.30  
102 .2  
76 .6  




9 8 . 3  
2 .40  
.e88  .rag  160.0 
.409 1.108 48 .5  
.263 1.348 228.4 
11.80  2/1/1 6 5 . 5  
449 .0  
179 .1  
339 * 9 
118.5  
443 .7  
178 .3  
349 .3  
102.2 
441.8  
1 7 8 . 1  
357.8 
8 6 . 2  
4 4 1 . 3  
178.2 
365 .8  
71.9 
4 4 1 . 4  
118.4 
372.8  
6 0 . 0  
4 4 1 . 9  
176.7 
379 .6  
50 .7  
4 4 2 . 8  
179.2  
386 * 0 
4 4 . 9  
444.1 
160 .3  
396 1 
































1 4 . 6  
1 .018  106.0 1 .230  
1.559A 9 0 . 6  .E14 
1.7030 85 .9  1.118 
.*e5 4 . 4 3 9  1 3 . 5  
I 73.6 -12.2 322.1 
I . 4  -21 .5  210.9 
.4 e5 . l  113.9 
, -3.4 -13.0 317.3  
.8 -20.3 253 .8  
I e 5  26.7  108 .8  
1 2 4 1 . 8  - 4 . 0  100.70 
-3.3 -13.1 316.4 
1 .0  - 1 9 . 9  254 .2  
. e  2 8 . 0  99 .9  
241.8 -2 .8  108.40 
L43.7 -8 .4  1Ol.lD 
4-6140 4 -8311 .7  .143 9 4 . 8  
4-8517.7 4-6510 .312 347.9  
4-6140 4-b700 ,121 192 .8  
1 0 . 1 0  6 .S6  
4-bl50  4-8316.6  .140 82.6 
4-83lb .b  4-8510 .304 348.0  
10 .37  6 . 4 5  
4-blOO 4-6317.0 .113 75.8  
4-b317.0 4-6510 . S O 7  347.9 
4-6140 4-6720 -112  1 9 7 . 2  
1 0 . 4 1  6.12 
4-6540 4-6110 . t i 7  1 9 4 . 8  
,218 .793  172 .2  
.391 1.117 38 .3  
.258 1.347 228.0 
11 .68  2/1/1 63.2 
- 2 5 2  .797 182.0 
.392 1.120 3 6 . 3  
.255 1.341 226.6 
11.85 W l / l  6 2 . 7  
.998 104.0 1.233 
1.559A 9 1 . 1  .E24 
1.89SO 8 7 . 8  1.12c 
.818 3.858 13.0 
,9980 103.6  1.235 
1.559A 9 1 . 2  ,625 
1.6830 69 .6  1.121 
,652  3.758 13.1 
. e 5 7  .a01 190.6 
,393  1.119 37.1 
.e52 1.332 224.5 
11.88 2/1/1 6 2 . 9  
,268 ,808 198.3  
.397 1 .116  3 9 . 6  
,250 1.319 221.8 
11 .75  W i l l  63 .5  
1.0080 103.7  1 .237  -3.2 - l e , ¶  317.4 .a07 
.OS7 3.883 1 2 . 6  242 .2  -2.3 lO8,ZO 1.830 
1 . ~ 5 9 ~  9 i . e  .ses .e -20 .1  es3.o , 185  
1.6610 9 1 . 1  1.121 .e 29 .0  9 4 . 9  , 124  
1.0220 104.3 1.241 -3.0 - 1 1 . 4  319.7 
1.5S9A 9 1 . 1  .623  .8 -20.5 2 5 3 . 2  
1.1490 9 2 . 6  1 .121  - 8  30.3 9 2 . 5  
.593 4 . 1 7 1  11.4 L43.4 -2 .1  107 .10  
4-8170 *-b316.4 .176 73 .0  
4-1318.4 4-bSlO ,318  347 .9  
10.69 6 . 7 4  
4-0840 4-brso ,108 200.5 
.518 
e 166 




. 142  
1 , 9 4 5  
* 358 
,190  
* 1 9 8  
C.OCb 
, 419  
- 1  99 
,178  
2.311 
4-6100 4-6320.5 .ZOO 73.8  
4-8140 4-8740 ,104  2 0 4 . 3  
11.07 7.00 
4-8190 4-632L.e , 241  77.0 
4-b32L.@ 4-6510 ,356 348.4 
4-1140 4-bI50 ,101 206 .8  
11 .63  I . 5 8  
4-bP.10 4-6329.0 .325 6 1 . 6  
4 - 8 S 2 9 . O  4-6510 ,419  5 1 0 . 1  
4 - 6 1 4 0  4-b770 ,110  2 3 1 . 2  
13 .50  B.27 
*-e320.5 4-6510 .335 346.0 
,284 .814 205.3  
,403 1.111 4 3 . 2  
-249 1 .505  218.6  
l l l .86  2 / l / l  64 .5  
1.0440 1 0 9 . 1  1.246 -L.7 -9.9 322.6 
l .559A 9 0 . 9  .be0 .b  - 2 1 , l  2 5 2 . 0  
1.8300 9 3 . 9  1.119 1.2 52 .9  92 .8  
. I 3 4  4.641 9.9 t 4 0 . 1  - 1 . l  105.60 
,304 ,824 e l l . ?  
. 4 l l  1 .105  4 7 . 6  
.e49 1.290 214.9 
12.04 2/1/1 6 5 . 8  
1 .0140 1 0 6 . t  1.252 - t . 4  - 6 . 0  326 .5  
1.559A 9 0 . 6  ,615 .3 - 2 1 . 6  250.1  
1 . 6 i i ~  05 .1  1 . 1 1 7  e.5 41.3 9 5 . 5  
,469 5.321 6 .1  247.5  .2 104.00 
.359 .616 222.7 
,434 1.087 5 8 . 6  
- 2 5 1  1.259 206.6 
12 .29  2 /1 /2  69.0 
1.1640 1 0 9 . 0  1.271 -1 .2  - 3 . 4  335.7 
1 .518  6 9 . 8  ,603  - . l  -22 .4  2 4 6 . 2  
1.5750 9 7 . 4  1 .112  - C . O  1 0 . 5  102.6 
.343 7.748 10 .6  213.9 9 . 1  100.40 
- -  - - - - - .- 
4-b150 4-6324.4  . 194  112 .0  1 6 . 2  
4-8324.4  4-6520 . S a 5  S40.3  - 7 . 7  
4-6¶50  4-6690 .143 1 9 0 . 4  4 . 6  
11.50 7.62 4 . 6 1  
4-6140 4-6503.0 . I 3 3  61 .7  2 6 . 9  
4-6303.0  4-6520 .27S 3S4.7 - 4 2 . 4  
10 .69  6 . 1 7  3 . 8 6  
4-6140 4-6316.9 .143 9 7 . 1  19 .3  
4-0316.0  4-bl20  $316 346.4 - 1 0 . 6  
4-8510 4-6700 .137 191.1 4 . 0  
10 .64  6 . 9 0  3.99 
4 - 6 1 5 0  4-6317.4 .140 8 4 . 6  1 9 . 9  
4-63lV.4 4-6520 .3Ob 318.4 -11.8 
1 0 . 4 5  6 . 7 4  3 .93  
4-6160 4-6317.7 .152 77 .0  19 .4  
4-431?.? 4-6520 -308 348.4 - 1 1 . 6  
4-6JSO 4-6720 . l e 7  191 .1  1 .0  
10.49 6 . 7 7  4 .07  
4-6110 4-6319.1 -175 7 4 . 1  '16.8 
4-6319.1 * - O S 2 0  .319 348.4 -10.0 
10.70  6.93 4 . 3 1  
4-8180 4-0321.8 .LO4 7 4 . 1  18.2 
4-6321.1 4-6520 .338 348.6  - 9 . 3  
4-05.50 4-6740 ,118 eO1.8 - 6 . 8  
I-6190 4-6323.0 .e39  7 7 . 7  1 7 . 9  
4-0S30 4-6750 .111 804.6  -13.6 
4 - m m  *-or00 . is7 191.1 4 . 0  
4-ermo 4-0110 . i x  192.7 2.0 
4-ei50 4-0130 . i z i  1se.i - 2 . 8  
12 .05  ? . e 0  4 . 7 0  
4-63ea .a  4-6szo  .3s8 349.1 -0.0 
i i . s t  7 . w  e.@$ 
.-
- 1 . 3  
- 2 . 1  
1 * 8  
3.66 
.9 
- 7 . 7  
1 .s 
3.92 
- . 7  
- 2 . 5  
1 . 1  
3.74 
- M A R 3  A R R I V A L  D A T E  5 2446520 I30 R A R  1 9 6 0  - 
.364 81.3  ,298 .787 158.5 450.8  , 5 5 2  1.022 106.7  1 .230  - 3 . 7  - 1 1 . 0  324 .6  .565 
1.368 76 .2  ,411 1.097 4 9 . 1  133.7 .6480 1.546 8 7 . 4  .619 - 2  -21 .2  2 4 5 . 5  -103 
.7?3  1 0 4 . 9  ,275 1.370 2 3 4 . 5  340 .8  .993A 1.747D 05 .9  1.123 * 6  L6.5 l l 2 . r  a 1 4 1  
7.26 3 .01  11.85 P I l / l  7 5 . 5  117 .2  2 4 . 7  .451 4 . 6 7 2  1 4 , l  2 4 5 . 3  - 9 . 8  99.50 1.657 
.682 





. 7 7 e  
7 . 1 4  
91.9  .e50 
66.5  .36? 
104.5 ,269 
2.91 11.73  
86 .9  .ea1 
79.1  .394 
' 104.5 .e69  
2 .91  11 .73  
.610 166 .2  434.1 
1.131 13.0 181.7 
1.368 234 .0  350.0 
2/P/l  70.1 101.1 
.792 171 .2  444 .1  
1.110 39.6 182 .9  
1.386 234.0 350 .0  
2/1/1 72.6 101.1  
.E24 -9960 101.8 1 . 2 4 1  - 3 . 6  - 1 6 . 3  298 .5  .273  
. 7 1 7 0  1 , 5 4 6  6 9 . 0  ,641 6 . 3  -.? 2 I 5 . 1  .la5 
.999A 1.7360 8 7 . 9  1.125 . 6  28.1 1 0 5 . 7  .I29 
5 4 . 3  ,604 2 .192  43 .5  L 1 O . S  2 5 , s  132.90 , 958  
. 5 8 5  ,999 104.2  1.25?. - 5 . 4  -12 .8  318.b  ,318 
,8730 1.147 6 8 . 1  .E27 . 6  -19 .7  L49 .0  ,177 
.999A 1.7360 3 7 . 9  1.125 .6 L6.1 105 .7  . I 2 9  





,885 9 0 . 4  ,254 .796 181 .2  442 .3  ,194 .9960 103.7 1.234 - 3 . 3  -1L.9 317.4 .306 
1.312 79.8 .390 1 .113  37 .2  182 .7  ,6790 1.547 8 8 . 3  .629 1 .0  -19.1 249.8  .178  
.?10 104.1 .2bS 1.359 832.5 358.4 1.0001 1.1190 8 9 . 7  1.121 . 7  L9.3 99.1 ,126  
.E86 9 3 . 4  ,258 .EO0 169.9  441.7 .594 1.0060 103.8 1.23) -3.t -82.4 318 .4  ,300 
1 .372  79 .6  ,391 1 .112  37 .8  182.8 .(ill0 1.547 88.2 ,829 .9 -19.3 249.6  ,176 
.765 103.5 .281 1 . 3 4 t  230.2 366 .0  .996 1.6980 91 .2  1.125 - 8  30.4  9 4 . 4  .129 
7.12  2.70 11 .72  2 / l / l  12.1 71.5 2 9 . 4  ,632 3 .941  12,¶ t 4 3 . 0  -1 .b  107.90 1 .8b3 
.e67 9 8 . 2  .E86 ,805 '40 -3.0 -11.3 3 
24 1 .0  31 .6  .780 102.9  .e58 8.332 
. 3  t 4 4 . E  - 1 . 9  1 t .14 2 . 6 0  11 .79  L / l / S  
,810 9 9 . 1  .e83 ,812 '49 - t . 7  - 9 . 7  s 
1.370 77.9 .400 1 .105  I24 .I -20.4 I 
. I 5 3  1Ot.L .e53 1.311 22 1.3 33.9 
7 .19  2.50 11.90  2/1/1 1.8 t 4 5 . 9  -1 .0  1 
I t0 .5 -t1.1 I 
1.1 848.3 .e I 
7.11 2 .60  1 1 . 7 ~  e / i / i  71.9 85.4 30.8 .644 3.034 13.0 ~ 4 2 . 1  -2.0 107.90 1 . 0 ~ 4  
1.371 78 .9  ,396 1.109 127 .e -19.0 e 
!si -E.S -1.0 a 
t o  t.3 51.4 
- .a  




-2 .5  
1 .o 
5.74 
197 .7  441.8 
4 0 . t  183.0 
227 .3  373.0 re .?  60.0 
204.7 442 .3  
4 3 . 7  183.L 
823.9 379.0 
73.7 10.9 
-589  1.0200 1 G  
.we0 1.147 a 
.989 1.0710 9 
27.3 .591 4 .  
.ti82 1.042D l e  
.66W 1.548 E 
.980 L.8SlD I 
P4.6 . I 3 4  4. 
. 3  1. 
1.1 * 
'.I 1 .  
'33 1 
.9 . 
1.9 $ *  
t88 





I I  
4 
9 





' 0 . 0  . 




7 . 0  . 
13.0 , 
lS.40 S a  
!7 .4  9 















' . 8 ? 8  10t.O .a04 .822 l l 1 . l  443 .0  .572 1.0720 
1.369 7b.8 ,408 1.099 48.0 183.8 .OJOD 1.148 
.747 101.4 ,e54 $.LOO L2O.L 381.8 ,969 1.8tlO 
7 . ~ 5  2 . a  at.os w;ii 75.0 44.8 ~ i . 5  ,410 
1c 
I 
s .  
m 
169 
5IOPOVER T I M E  I 30 D A Y 3  1986 OUTBOUND 
4-6140 4-6305.7 .132 61.7  2 5 . 9  .6 .879 9 1 . 1  .E34 .e07 183 .6  435 .8  ,618  ,9950 1 
4-6305.7 4-6530 .279 352 .9  - 4 0 . 9  - 1 . 7  1.314 8 5 . 5  .367 1.126 16.7 186 .2  .1130 1.538 
4-6560 4-6100 . 158  190.2  3 . 1  1 . 4  .190 106 .0  ,284 1 .391  240 .4  351.0 1.OOOA 1.7940 
10 .96  1 .17  3 . 8 5  3 .19  7 .19  3 . 3 2  11.80 2 / l / l  18.1 9 9 . 8  5 0 . 7  ~ 7 7 4  2 
4-6140 4-6320.1 -149  9 9 . 9  10.5 -.e .e64 8 6 . 4  .E65 ,791 169.9 445.4 .Sei 1.000 1 0 4 . 5  1 
4-6320.1 4-6530 ,322  349 .3  -10.5 - 2 . 5  1 .370  78.1 .394 1.105 4 1 . 0  1 8 7 . 2  .6100 1 . 5 4 1  8 5 . 4  
4-656Q 4-6700 ,158 1 9 0 . 2  3 . 1  1 .4  ,790 106.0 .284 1.397 240.4 351.0 1.OOOA 1,7940 
88.0 I 244.0 - 4 . 2  105.00 1 . 7 8 3  11.01 7 - 3 5  4 . 0 3  3 .66  7.08 3.32 11.80 2/1/1 82 .1  9 9 . 6  28 .5  ,581 4 . 0 6 8  
4-6150 4-6305.4 , 140  5 9 . 3  2 4 . 6  .I .880 9 4 . 0  .230 .812  193 .2  434 .9  .el9 1 .0060 1 
4-6305.4 4-6530 .e83 353 .1  -42.6 -8.0 1.314 05 .7  .366 1 .126  1 6 . 2  186.2 .1140 1.138 
4-6560 4-6rio .151 191.7  1 . 9  1.3 -786  105.5 .278 1.365 238 .6  359.1 1.000A 1.7700 8 9 . 8  1 .131  .0  30.4 9 7 . 9  e132 
11 .04  7.21 4 . 0 3  3 .83  7 . 2 3  3.18 11 .76  2/1/1 18.8 84.3  51.0 .750 2 .322  4 4 . 8  253.0 27 .9  130.90 -992 
4-6150 4-6318.4 . l a0  8 7 . 0  1 9 . 4  - , 6  .864 9 0 . 1  ,256 .194 180 .2  443.0 .S91 .9970 103 .8  1 . 2 3 4  - 3 . 3  -12 .7  318.8 .I08 
4-6310.4 4-8530 .SOB 349.2  -11 .9  - 2 . 7  1.311 19 .6  .389 1 .109  38.0 187.1 .6170 1 .540  85.5 .635 1 . 0  -18 .4  245 .3  ,172  
4-6560 4-6710 . 1 5 1  191.7  1 . 9  1.3 ,786  105.5 ,278 1.385 238.8 359.1 1 . O O O A  1.7700 8 9 . 8  1.131 .8 30.4 9 7 . 9  - 1 3 1  
10.74  1 . 1 2  3 . 9 4  3.62 7 .02  3.18 11.16 2 /1 /1  8 1 . 3  8 4 . 3  2 9 . 8  .633  3 .894  12.9 2 4 3 . 7  -1.6 107.50  1.031 
4-6160 4-6318.0 .151 78.7  1 9 . 1  - . 7  ,865 9 3 . 1  -259 ,798 189 .0  4 4 2 . 2  .S92 1.0050 103.9  1 .238  - 3 . 1  -12 .2  319.5 ~ 3 1 0  
4-6318.8 4-6530 . S i 0  349 .2  -11 .7  -2.7 1 .311  19 .5  .390 1.108 38.4  187 .0  -6760 1 .541  81.5 .635 .9 -10.5 245.2 .172  
4-6560 4-6720 .144 193.8  .2 1.1 .780 105.0 .e13 1.369 236.1  366 .5  .995 1.1420 9 1 . 4  1,130 -9 31.3 93.7  - 1 3 5  
1 0 . 1 3  1 . 1 1  4 . 0 6  3 .62  7 .02  3.05 11 .19  W l / l  81 .4  10.9 2 9 . 1  ,628 3.986 1 2 . 4  244.2 -1.0 107.60 1 . 0 6 9  
4-6170 4-6319.9 , 1 7 3  75.4 18.5 - . 9  .E66 9 6 . 0  ,268 ,803  196.8  442 .3  ,588 1.0190 104 .4  1.240 -2.9 -11.1 321.6  -320 
4-6319.9  4-6530 .320 349.3 - 1 0 . 1  -2 .S 1.310 18.8 .393 1 .106  4 0 . 6  187 .2  .6110 1.541 8 5 . 4  e633  - 8  -19 .1  244.4 ~ 1 7 3  
4-8560 4-8730 .138 198.6 -2.3 .8 .174 104 .3  ,268 1.350 233.0 373.4 .988 1.7120 9 2 . 8  1.128 1.1 32.4 9 2 . 1  ~ 1 4 1  
10.09  7 .24  4 . 3 3  3.85 7.05 2 .91  11.05 2/1/1 82.0  59 .8  2 7 . 2  ,588 4 . 2 5 1  i 1 . 3  2 4 5 . 3  - . 9  106.70 1 . 9 1 4  
4-6180 4-8321.9 - 2 0 2  7 5 . 8  18.0 - 1 . 1  . e69  9 8 . 8  . e 8 3  .E10 203.9  442 .7  .581 1.0400 105.2  1.244 - 2 . 7  -9 .6  324.7 e 3 3 6  
4-6321.9 4-8530 .336 549.6 - 9 . 3  -2.3 1.369 77 .8  .399 1 . 1 0 2  4 4 . 0  187.4 .6620 1 . 5 4 2  a5.1 .630 + S  -19.8 243.3 , 1 7 5  
4-6560 4-6740 .131 199.8  -5.8 . 4  .767 103.6 .264 1 . 3 3 0  229.4 319.0 ,919 1.6810 9 4 . 1  1.126 1.4 34 .3  9 2 . 9  m150 
11 .21  1.50 4 . 7 2  3 .70  1.10 2 .70  11 .95  2/1 /1  0 2 . 9  50 .9  2 4 . 8  .333  4 . 8 9 7  9 . 7  247.Q - . 6  l Q l . 2 0  1.969 
4-6190 4-6324.3  .e38 7 8 . 6  1 7 . 8  - 1 . 3  ,874 1 0 1 . 7  , 303  .E20 2 1 0 . 2  443 .4  ,571 1.0680 1 0 8 . 2  1 .250  -2.3 - 7 . 7  320.4 ~ 3 5 7  
4-6324.3  4-6530 .351 350.2  -8.0 - 2 . 1  1 .368  76.6 .407 1 .096  48 .3  187.7 .6500 1 .542  8 4 . 0  .e27  - 3  -20.4 e41.0 .179 
4-6560 4-6150 .125 202.9 -11.0 - . 3  ,759  102.8 .261 1.310 225.5 385.9 .969 1 .6510 9 5 . 3  1 .123  2 .1  3 8 . 3  9 5 . 9  -162 
S1.69  7 .91  5 . 2 5  3 .78  7 . 1 8  2 . 6 6  1 2 . 0 9  2 f l / l  ~ 8 4 . 2  4 4 . 4  2 1 . 6  .410 1.342 8.0 249.4  .7  103.6D L.043 
*-e200 4-6327.r , 2 1 5  8 5 . 1  1 1 . 3  - 1 . 9  .882 104.7 ,328 . 8 3 t  z i 6 . 0  4 4 4 . 2  ,560 i.ioso 107.5 1.258 -1.8 - 5 . 6  352.8 . ~ e 4  
4 - 0 3 2 7 . ~  4-6tlz.o ,384 351.2  -8.1 -2.0 1.360 7 5 . 0  .418 i . 0 8 9  1 3 . 2  i88.0 ,8340 1.144 0 4 . 3  .see .o -21.0 240.0 . i o 4  
4-6560 4-8760 , 124  203.8 -26 .8  - 2 . 8  .751 101.9 ,258 1 . 2 9 0  2 2 1 . 2  391.1 .957 1 .6230 9 8 . 3  1.119 4 . 3  5 0 . 2  101.1 ~ 1 0 5  
1 1 . 4 5  8 . 1 6  5 .90  3.89  7.29 2 . 8 5  lC.38 2 /1 /1  05.1 4 3 . 4  10 .4  $407 6 . 2 7 1  7 . 2  LS2.4 3.6 101.90 1 . 1 4 6  
. . _. -. - MARS A R R I V A L  DATE = 2446540 (19 APR 1986) - 
2 5 . 5  . 3  .877 8 7 . 6  .e41 ,802 172.5  438.8 ,609 .995 
-40.8 - 7 . 9  1 . 3 1 3  8 4 . 8  ,368 1 .122  1 9 . 6  190 .4  .7100 1 . 5 3 5  
3 . 8 7  3.80 1 . 2 0  4.04  12.02 P / l / l  8 1 . 3  113.4  4 9 . 2  -122  
Z.9 1 . 5  . E l 3  108 .2  .314 1 . 4 5 0  248 .1  3 4 3 . 1  .995A 1 .9050 
-. . 289 
,180 
.157 
1 .013  
. r e 5  
, i r e  
, 1.4 5 
1 e092 
,889 
, 1 7 5  
, 1 4 1  
1 .783  
.ea7 
.179 








4 - 6 1 4 0  
4 -6321  .9 
4-65 70 
4-6150 






4 - 8 5 4 0  
4-8100 
4-0321.9 
4 - 6 5 4 0  
4-8100 







8 3 . 0  
352 .3  
189.0 
7.91 
1 0 2 . 7  
8 4 . 1  
0 6 . 1  
2 . 4 0 3  
1 . 2 3 1  
.652 
1 . 1 4 1  
4 4 . 0  
-14 .4  
I . 4  
28.8 
29.2 
- 1 4 . 0  
. e  
3 0 . 2  
2 7 . 7  
3 0 4 . 4  
248.1 
108 .7  
127.50 
- 3 . 4  
8 . 4  
. 9  
253 .0  
- 3 . 5  
6 . 0  
.9 
253.0 
- 3 . 4  
. 6  
. 9  
245.7  
- 3 . 5  
8 .2  
1 .o 
L 5 4 . 0  
73 .8  Z4.8 . 3  . e78  9 0 . 3  .238 ,803 181.1 437.6  $612 ,9910 
352.3  - 3 9 . 2 ,  - 7 . 6  1 .373  8 4 . 6  ,368 1 .122  2 0 . 1  190.4 ,1090 1 . 5 3 5  
189.8  Z . 1  1 . 4  .a10 107.7  ,303 1.439 t 4 7 . 0  352 .2  1.OOOA 1.8770 
7 . 7 0  3 . 0 5  3.75 7.15 3.85 11.89 2/1/1 8 7 . 3  9 1 . 7  4 7 . 7  . I41  
102.5 




8 2 . 8  
88 .2  
4 .174  
102. I 
8 4 . 1  
9 0 . 0  
2 . 4 7 2  
1 .e38 
.e52 
1 . 1 4 1  
4 2 . 2  
1 . 2 3 0  
,640  
1 . 1 4 1  
1 2 . 6  
1 . 2 4 0  
.e52  
1.140 
43 .4  
305.3 
247.9  
102 .1  
l 2 1 . L D  
1 0 1 . 4  
350 .8  
189 .8  
7.95 











11 .43  
17.A - 1 . 0  I '862 85.1 .271 J 8 9  1 6 8 . 3  446 .6  . I 1 5  1.002 
1.369 1 8 . 3  ,398  1.102 4 2 . 1  191 .2  ,6650 1.539 
,810 107.7 . S O 5  1.439 247.0  352.2 1.OOOA 1.8170 
1 1.09  3.85 11.89  2 / 1 / 1  91.4 91 .7  2 7 . 7  .556 
. E 7 7  9 3 . 3  -241 .a08 190.4  436 .6  . e l 3  1.0030 
I 1.373 8 4 . 7  -368 1 .122  19.8 190.4  ,1090 1.535 
' .e05 107.1 ,296 1.421 245.1 560.1 1 .000  1.8420 




- 5 . 0  
-15.0 
3 2 2 . 6  






121 .90  
r9;o -2.4 
2 . 1  1 . 4  
4 . 1 0  5.69 
2 3 . 7  . 4  
- 4 0 . 2  - 7 . 8  
. 9  1 . 2  
3 . 9 0  3.78
.9 
31  .2  
20.s 
4-6180 4-6307.6 .171 50.9 22 .8  - 5  ,881 9 6 . 5  .25O ,811 200.2 4 3 5 . 1  ,812 1.0210 102.9 1.248 - 3 . 8  - 1 5 . 1  305.1 
4-6307.a 4-6540 .298 3 5 2 . 3  - 4 3 . 7  -8.8 1.373 85.0 ,367 1 .123  1 8 . 9  190.4 ,1110 1.535 8 4 . 1  .e52  7 . 0  3 . 5  L 4 8 - 5  - 1 8 4  
4-8510 4-0120 ,188 193.3 - . 7  1 .0  .198 106.5 .289 1.399 2 4 2 . 3  361 .3  ,995 1.8030 91.8 1.137 1.1 32.0  S2 .r  
11.87 7 .79  4 - 2 8  3.00 7 . 2 8  3 .49  11.81 e i i i i  8 1 . 3  70.1 4 9 . 1  ,885 t . 4 0 5  4 7 . 4  ~ 5 6 . 0  3 1 . t  129.50 .982 
4-6160 4-6319 .1  ,150 80.9  10 .7  -.8 .a63  9 2 . 8  ,260 .197 181.9 442 .9  ,190  1.0040 104.0 1.235 -3.1 -11.0 3C0.9 
4-6519.1 4-8540 . S i 2  350.5 -11.8 - 2 . 1  1 .310  79.4 ,390  1 .101  38.9 191.0 .e750 1 .538  83.1 .84L .9 - 1 7 . 8  L 4 1 . L  . l 7 C  
4-6570 4-6720 ,166 193 .3  - . 7  1 .0  .798 106.5 .289 1.399 242.3  3 8 1 . 3  ,995 1.8030 91.6 1.137 1.1 3 t . O  92.7  , 143  
11.17 7.54 4 .05  3 .62  7.02 3.49 11.87 2 / l / l  90.4 10.1 26.9 ,816 4 . 0 0 6  lL.3 L45.6 -.I 107+10 8.859 
4-6170 4-6320.9 . i l l  77.1 1 8 . 1  - .9 .E64 95.8 . e69  .e02 195.8 44 
4-6370 4-6730 . 1 B O  195.9 - 3 . 0  .0 .790 105.8 .28e 1.316 239.0 37 
4-e3eo.s 4-8540 . se i  350.6 -10.7 -r.5 i.gro 78.0 .393 1.104 40.9 19 
. 3  ,519 i .0370 
. 3  ,8410 1.540 
1.1 -978 1.1240 
1.8 t 4 . 7  -531  
$05.  L 
6 2 . 7  
9 4 . 5  
4 . 6 I 5  







7 .9  
- t . o  - 9 . 4  3 ~ 5 . 9  ,330 
1 . 5  I -19.L 34.4  230.) 9 t 7  -176  ~ 1 5 7  
L48.4 - . 3  105 .00  1 .951  
.9 ,170 1.0640 
,I ,6490 1.541 
1.0 ,908 1.6060 
. L  t 1 . 8  ,471 
106.3 
6 t . 3  
9 5 . 5  





. I  ,559 1.1000 
- 7  .OS40 1.545 
. T  e950 1.6500 
.D 14.0 .409 
- 1 . 7  -8 .5  333.9 . s o 4  
- .O - C O . I  L38.0 ,185 
5 . 4  4 4 . 3  101.1 ,193  






-3.4 -15 .4  801.6 .tw 
0 . 4  1.e C44.S ,183 
1.0 LO.? 101.1 . IS9  
CBO.1 50.4  1LB.60 1 .Ot l  
170 
ETGPOVER T l W E  a 110 DAY8 
LAUNCH @.WNGBY-'OPEEDl R A l  DECLl 
SWNGBY ARRIVE 6PEED3 RA3 OECLl 
OZPLRT RZTURW LPEEDI R A S  DECLS 
4-6140 4-6311.0-.133 79.9--23.5 
4-6311.0 4-6550 a292 352.5 -37.6 
4-6580 4-6700 ,211 190.0 1.1 
12 .21  8.40 3.86 
4-6140 4-6324.2 e163 107.7 16.1 
4-8324.2 4-6550 .339 352.7 -8.9 
4-6560 4-6700 ,211 190.0 1.1 
12.55 8 . 7 3  4.20 
PRGP AERO DVL - - 
WIS61ON OURATIFN : 160 D A I S  1968 OUTBOUNO SWINGBY 
W A R (  A R R I V A L  D A T E  = 2446110 
eo APR ivi6 
4-6150 4-6311.0 - 1 4 1  70.6 2 2 . 1  
4-6311.0 4-6550 ,292 352.5 -37.7 
4-6¶60 4-6710 .e01 191.1 -.l 
12.05 8.24 3.95 
4-8110 4-6321.2 ,143 93.4 17.9 
4-6321.2 4-6550 ,316 352.1 -11.3 
4-6580 4-6710 .201 191.5 - . l  
11.98 8.26 3.97 
4-6160 4-6310.0 ,164 63.7 21.9 
4-6310.0 4-6550 .299 352.4 -40.7 
4-6560 4-6720 e l 9 1  193.5 -1.7 
12.16 8.27 4.21 
4-6160 4-6321.0 ,149 83.7 18.1 
4-6321.0 4-6550 e314 352.1 -11.0 
4-8180 4-6?20 -191 193.5 - 1 . 7  












































































4 - 6 1 2 J . I  4-6560 
4 - S 5 0 0  4-6740 
4-aieo 4-6sei.5 





.136 85.9 22.2 
.e99 351.1 -36.4 
,247 190.7 . l  
13.23 9.29 3.89 
. 140  76.6 21.8 
.297 353.8 -35.1 
,234 192.2 -1.1 
12.93 9.01 3.93 
.148 97.8 16.8 
,322 354 .2  - $ 0 . 4  
-234 192.2 -1.1 
12.98 9.07 4 . 0 0  
.158 68.8 21.0 
.3o2 313.4 -37.8 
.221 19A.Z - 2 . 1  
12.90 6.92 4.15 
, 1 4 9  67 .0  17.4 
,316 314.1 -11.1 
.e21 194.2 -2.7 
12.61 6.80 4.03 
,187 81.7 17.2 
,324 351.2 -10.2 
.eo9 198.5 - 4 . 6  
12.63 6.72 4 .24  
,193 00 .9  16.9 
.I36 354.6 -0.6 
.197 190.1 -7.0 
12.76 6.70 4.59 
a225 62.4 16.7 
.s17 515.4 - 7 . 5  
111.07 *.OD 5 - 0 6  
. i o 8  co1.s -10.2 
I 1 V 1 P 9 1  1 ECCEN 9WA THE11 THE12 PERIH APHEL P91 2 V 0 I 2 OECLC R A I  OPEECC 
1 3 V 3 P91 3 ECCEN $HA THET3 THETI PERIH APHEL PSI 4 V A 1 4 OECL4 RA4 6PEEC4 
1 3 V 5 P 9 1  I ECCEN 3WA T H E T I  THETO PERIH APHEL P S I  6 V 6 I 6 OECL6 RAO OPEC06 
._. O V A  --EVA - D V D  -EVR--!YPE-3UN A 9UN R KJPPA-._ - A  E INC RAP OECLP ETA P E R l C  
-7.1 1.373 83.8 ,370 1.120 23.0 194.4 .7050 1.535 81.8 .659 5.8 . O  Z 4 4 . 4  -160 
1.4 -834 109.4 .332 1.499 254.0 353.6 1.001A 1.9980 88.4 1.153 1.0 30.9 99.8 . l U  
3.81 7.21 4 . 5 3  12.02 2/1/1 95.6 95.7 45 .2  ,707 2.600 4 1 . 5  254.7 28.3 124.80 1.131 
-1.2 .e60 8 4 . 8  ,279 .781 166.2 448.2 ,567 1.000 105.4 1.229 -3 .4  -12.1 325.B ~ 5 3 9  
-2.3 1.369 77.6 .401 1.100 44.8 194.9 ,6600 1.141 80.4 .647 .4  -19.0 236.3 . l e1  
1.4 .634 109.4 -332 1.499 254.0 353.6 1.0011 1.9980 88.4 1.113 1.0 30 .4  99.6 .157 
3.82 7.22 4-13 12.02 2/1/1 100.0 95.7 26.9 .522 4 .296  12.7 247.9 -6.7 102.20 l.72l 









.l ,873 92.4 .244 .e04 187.6 438.4 ,608 1.0000 102.8 1.258 -3.4 -14.3 309.2 - 2 9 2  
-7.5 1.373 83.8 .370 1.120 23.0 194.4 .IO50 1.535 81.8 ,659 8.8 .l 244.5 ,180 
1.2 .E27 108.7 .321 1.472 251.1 361.2 1.000 1.9410 90.3 1.150 1.1 31.7 94.6 .I52 
3.81 7.21 4.29 11.98 2/l/l 95.6 81.5 44.9 .IO6 2.619 41.8 255.1 28.6 125.10 1.142 
89.1 .262 .791 177.4 4 4 4 . 8  .SO4 .998 104.3 1.252 -3.2 -12.3 322.4 ~ 3 1 6  
79.1 .392 1.106 39.9 194.8 .6720 1.539 80.9 ,651 .8 -17.8 237.8 .I76 
108.1 .321 1.472 251.7 361.2 1.000 %.945D 90.3 1.150 1.1 31.7 94.8 ~ 1 5 2  
4.29 11.98 2/1/1 98.9 81.5 29.0 .601 3.988 12.3 146.9 -1.9 106.10 1 . 7 9 1  
95.6 .e52 ,811 197.2 437.5 .607 i.oiso 103.1 1.243 -3.9 -14.1 308.9 .zoo 
8 4 . 0  ,370 1,120 22.2 194.3 ,706D 1.535 81.9 .660 8 . 8  2.3 2 4 5 . 0  ,184 
108.1 ,310 1.442 248.7 368.1 .994 1.8900 91.9 1.147 1.2 32.3 91.6 ,154 
4.06 11.99 2/1/1 91.4 69.2 46.2 ,673 2 .551  45.5 LS7.7 31.4 l28.6D 1.044 
-.O .a61 92.3 ,262 .795 188.6 443.6 .587 1,0030 104.2 1.234 -3.1 -11.8 3r2.6 e314 
-2.7 1.370 79.2 ,391 1.106 39.4 194.8 .674D 1.539 80.9 .OS1 .9  -17.4 237.9 -176 
1.0 .El8 108.1 .Si0 1.442 248.7 368.1 -994 1.8900 91.9 1.147 1.2 32.3 81.6 e 1 5 4  
3.71 7.11 4.06 11.99 Will 98.8 69.2 28.0 .609 4.015 12.1 247.3 - . 4  106.90 1.835 
-1.0 .eo2 95.3 
-2.5 1.370 18.1 
.7 .e09 107.3 
3.74 7.14 3.83 
-1.5 .E65 98.1 
-2.3 1.369 77.8 
.I .799 106.6 
3.81 7.21 3.61 
-1.6 .e69 101.0 
- 2 . 0  1.368 76.5 
-.2 .789 105.1 
3.91 7.30 3.4C 
,270 .799 194.6 443.5 
,394 1.104 41.2 194.6 
.301 1.411 245.2 374.5 
12.05 2/1/1 99.2 38.9 
.284 .e06 201.7 443.9 
I .400 1.101 44.3 194.9 
, ,292 1.380 241.2 380.5 
I ,302 ,814 208.2 444 .5  
.407 1.096 48.3 195.0 
' ,284 1.350 236.9 386.3 
112.24 2/1/1 100.8 4 4 . 0  













i.oiso 104.6 i.es7 -2.9 -10.7 324.5 .see 
1.540 80.8 ,850 .7 -16.0 237.4 9 1 7 f  
l.L)350 93.3 1.142 1.3 63.0 90.9 ,159 
,579 4.240 11.0 L40.3 - . 3  lO6.tD 1.676 
1.0340 105.1  1.242 -2.6 -9 .2  327.4 .337 
1 . 5 4 1  80.1 -647 .4 -18.9 256.5 ~ 1 8 0  
1.7820 94:6 1.138 1.6 34.3 92.4 a160 
.530 4.631 9.4 149.9 - . 3  104.90 1.923 
1.060D 106.3 1.247 -2.2 -7.4 331.0 .357 
1.543 80.1 .e44 . I  -19.6 235.3 . l o 4  
1.7330 95.7 1.133 2.0 38.5 91.9 ,171 
,471 5.209 7.7 252.3 .8 103.30 1.484 
-2.1 .E77 104.0 .321 ,826 214.0 445.2 -557 1.094D 107.5 1.254 -1.7 - 5 . 3  335.3 .383 
-1.8 1,366 75.1 -418  1.090 53,O 195.2 .6350 1.545 79.6 a640 - .1  -20.3 e34.0 si90 
-1.2 .778 104.8 .277 1.321 232.3 391.8 .955 1.6880 96.7 1.127 2.9 41.1 101.0 .186 
4.04 1 . 4 3  3.23 12.39 2/t/l 101.6 39.8 19.1 ,410 6.036 6.6 255.2 3.0 101.00 L.067 --___ WAR8 ARRIVAL DATE = 2446160 ( 9 MAY 1986) 
-.2 ,870 88.7 .248 .797 176.0 441.0 .S99 .995 103.3 1.235 - 5 . 4  -13.7 312.1 .299 
-7.5 1.373 83.1 ,374 1.119 25.5 198.0 .7010 1.538 79.8 .668 5.7 - . 4  241.8 .le6 
1.3 .865 111.2 ,370 1.590 261.0 355 .0  1.OOlA 2.1790 88.7 1.170 1.2 31.3 97.4 ,173 




















































































9) .  7 
7 7 . 7  
108.2 









.e48 .BOO 184.8 440.1 
,374 1.119 2 5 . 7  198.0 
.354 1 .548  2S8.5 362.3 
12.16 2/1/1 103.2 80.0 
,268 .789 175.1 4 4 6 . 0  
-39s 1.106 41.1 198.3 
-354 1.548 258.5 362.3 
12.16 2/1/1 106.8 80.0 
,213 ,806 194.3 439.2 
,373 1.120 2 5 . 2  198.0 
.339 1.504 255.3 369.0 
12.16 2/1/1 103.0 68.2 
,264 ,793 165.0 4 4 4 . 6  
.393 1,107 40.1 198.2 
.339 1.504 2 5 5 . 3  369.0 
12.16 2/1/1 106.4 68 .2  
.271 ,797 193.2 444 .3  
.396 1.108 41.5 198.3 
.325 1.461 2 5 1 . 5  375.2 
12.21 2/1 /1  106.7 50.3 
,401 1.103 4 4 . 4  196.3 
,313 1.420 247.4 381.0 
12.28 2/1/1 107.2 50.2 
,302 .(I11 206.9 445.2 
,302 1.362 t42.9 386.0 
l t . 3 1  L/l/l 107.9 43.0 
.eo4 .eo3 200.4 144.6 
,408 i.0~8 40.1 196.4 
.sz4 .see zi2.o 445.9 
.410 1.091 S2.7 198.4 
.E92 1.347 238.2 391.9 






















































1 . 1 4 5  

















































1.240 - 3 . 3  
-668 6.1 
1.159 1.3 









1.e40 - C . B  
.OS? . 3  
1.147 1.6 
9.1 251.0 




















- 9 . 0  
- 1 6 . 8  

















































, 164  
.166 







1 .BO1 . s24 
.184 















ITOPOVLR TIWE m 30 D A Y 8  1986 OUTBOUND 3WlNGBY Wf33fON OURAllON 600 D A Y S  
WAR3 ARRIVAL DATE D 2446460 
29 JAN 1966 ---- - -_ 
LAUNCH 3WNGIY 8PEEDl-RAi ? E C L l - i - I - V I - P S I - l C C E N  -<;A- THE11 THETL'PERIH APHEL 'P31 
8WNG8I  ARRIVE 8PEED3 R A 3  OECL3 I 3 V 3 P31 3 ECCEN 3MA THE13 THETl PERIH APHEL P31 
DLPAR1 RETURN OPTED1 R A 9  OECLS I 1 V 1 P3 l  I ECCEN 3HA THE15 THE16 PERIH APHEL P 3 I  --_ PROP 5ERO DVL OVA EVA OVD EVR -_T_YPE_SUN A-3UN R-lAPPA--A I E 
- _--_ WAR8 ARRlVAL DATE I 2446400 (29  JAN 1966) -- 
V 2 I 2 OECL2 RAE SPEEDL 
V 4 I 1 OECL4 Rh4 3PEE04 
V 6 I 6 OECL6 Rh6 SPEED6 










,137 87.4 21.8 -a3 .670 8 8 . 5  
.SO1 314.3 -10.4 -2.2 1.406 81.6 
.081 214.1 -32 .1  -2.0 ,699 94.9 
18.12 1.91 3.90 7.21 10.18 2.01 
-140  76.1 21.6 - .2 ,670 91.6 
.291  354.6 - 1 0 . 0  -2.3 1.408 81.9 
.OB6 227.7 -15 .1  .4 .691 94 .1  
13.16 5.91 3.93 ?.el  10.18 2.02 
. lS6  11.0 20.6 -.3 . 8 7 0 - 9 4 . 4  
.304 314.1 -10.2 -2.2 1.406 81.1 
.OS3 231.4 -12.8 1.0 .691 9 3 . 1  
13 ,4?  6.2s 4.12 1.22 10.19 2.13 
$250 .197 171.4 441.5 .398 .996 103.4 1.234 - 3 . 4  - 1 3 . 5  312.9 
,442 1.246 27.6 149 .0  .6910 1.791.4 110.2 .e61 .8 -22 .3  261.0 
-242 1.289 195 .1  381.9 - 9 1 1  1.6010 94 .2  1.115 3.9 51.6 6 1 . 9  




I .  249  






















.248 .BOO 184.8 440.1 ,602 .9990 1 0 3 . 2  1.237 -3 .3  -13.6 312.6 
.441 1.247 26.6 148.8 .6970 1.198A 110.1 ,662 .9 - 2 2 . 3  2 6 1 . 1  
,246 1.280 192.7 388.9 .965 1.5950 9 5 . 6  1.11s 1 . 8  3 4 . 0  91 .4  
12.04 2/1/2 26.5 39.9 40.9 -679 2.860 13 .6  L42.9 -4.2 114.00 
.214 .e04 193.1 439.9 .600 1.0090 1 0 3 . 1  1.239 -3 .3  - 1 3 . 0  314.3 
.443 1.246 28.2 149.0 .6940 1.197A 110.2 .661 .6 -22.4 266.9 
.212 1.270 189.4 391.7 .910 1.1890 97.0 1.114 - 9  29.4 95 .4  
w.22 e/ i /e  28.6 32.7 39.1 .os2 2 .991  13.0 ~ 4 3 . 4  -4 .1  ii8.z~ 






















,163 102.7 19.8 -.6 .E69 84.1 .271 . I 9 2  163.1 445.8 n111 1.007 104.9 1.232 -3.5 -12.6 317.0 
,330 310.1 -9.0 -2.2 1.393 79.2 .432 1.190 36 .1  156.6 1.704A 101.8 -638 ' e 6  -22.6 264.6 
.OS2 220.7 13.8 3.5 .110 9 6 . 1  .239 1.298 202.5 373.8 .98B 1.6080 9 2 . 6  1.115 -1.1 6 .5  90.2 
12.13 6.31 4 . 2 0  8.23 9.61 2.11 11.14 L / V l  33.2 19.0 83.1 ,153 3.114 13.0 242.6 - 6 . 3  106.60 
114.6 442 .0  
3 1 . 0  155.9 
199.8 381.1 
32.3 68.3 














e 1 8 1  











1 8 . P  

















-61  .8 





















- . 3  
-2.8 
.I 
8.19 - .4 
-2.3 
1.2 











































t / l / 2  
.804 















103,s 1.234 -8.4 -13.4 313.9 .so* 
.707A 101.8 .643 - 8  -22 .1  26S.a . L I B  
.6OOD 94 .1  1.115 11.4 8 3 . 1  19.9 ~ 2 5 3  
.6S2 3.168 13.4 241.8 -4 .6  110.OD ,414  
.9980 103.3 l . e36  -3 .3  -13 .1  31S.r 
.TOEA 101.8 ,644 - 0  -P2.0 266.0 
,5920 91.4 1.114 1 .3  3 3 . 0  92.5 























e 1 6 9  
-468  
, 3 1 1  
.e19 
. l o 5  
. I 1 3  
1 9 4 . 2  .zss 
80.8 .425 




b P3.3 .e56 
I 2.22 12 .31  
192.3 440.L 
31.2 155.9 




189 .6  401.2 






















I ~ 6 4 1  
I 1.112 
I 1 1 . 8  
-3 .2  -12.9 315.0 
, .8 -22.1 265.0 
I .1 28.0  96.4 
1 L42.4 -4 .1  119.30 
, -3 .1  -11.6 317.4 
. I  -22.4 2 6 1 . 3  
' e 5  26.0 101.4 
i 243.1 -3 .0  ios.~o 
89.8 .e84 
I 78.8 ,433 
I 92.0 .263 
! 2.38 12.60 
207.1 441.0 







.osoo 101.0 1.240 -rea -10.2 3 2 0 . ~  .335 
. s n o  99.4 i . i o 9  .4 24 .7  io1.e .eo2 
.104A 105.9 .637 .I -22.1 264.6 .e60 




, 1 2 1  





- MAR8 ARRIVAL DATE : 2446480 I 1 6  FEB 1986) 
- .1  .e68 83.8 .274 . I 9 2  162.9 446.4 . S 1 5  1.009 101.1 1.232 -3.5 -12.5 317.9 
-2 .2  1.361 18.6 ,420 1.118 39 .1  162.9 .6710 1.644A 101.1 -626 .8 -22.4 L62.6 
2.3 .716 97.9 .e40 1.300 207.0 373.3 .989 1.6IZD 92.6 1.118 - .4 19 .6  91.2 
1.42 8.80 2.01 11.11 2 /1 /1  39.9 18.0 30.6 . I 4 1  3.785 13.0 242.2 -6 .7  105.00 
-.4 .e66 88.0 .e13 .791 114 .1  442.4 ,594 .996 103.6 1.234 -3.4 - 1 3 . 3  3 1 4 . 1  
-2.3 1.387 80.4 .412 1.166 33.5 162.1 .6810 1.641A 101.8 .631 - 8  -21.8 263.9 
3.1 ,714 91.2 .241 1.290 204 .1  380.1 .919 1.6020 93.9 1.115 -1 .6  $ 0 . 6  90.9 
1.38 8 . ? 7  2.15 11.81 2 / l / l  38.6 49.8 34.3 .644 3.395 13.3 t 4 1 . 2  -4 .6  109.40 
19 .1  







4-6130 4-6318.9 -166  103.9 
4-8318.8 4-6460 ~ 3 3 3  348.9 
4-6510 4-6130 ,086 21388 
11.11 6.29 
4-6140 4-6311.1 -139  90.4 
4-6815.1 4-6480 -301 349.8 







4 - 6 B l O  4-6160 
4 - 6 l r O  4-6317.1 
4 - 6 3 1 ? * 1  4-6460 











2 1 . 1  
-10.9 
-6 .7  
3.93 
-.3 ,868 91.2 ,250 .799 183.6 440.6 ,199 .9980 103.3 1.236 -3.3 - 1 3 . 4  314.3 
-2.4 1.381 80.8 . 4 l l  1 .168 32.2 182.0 .6860 1.6481 101.8 .632 .9 - 2 1 . 7  264.2 
1.38 8.16 2.03 11 .91  2/1/2 38.6 41.0 34.8 .668 3.S47 13.4 841.2 - 4 . 0  110.50 
.s . ro9 86.4 .e44 1.219 e00.9 387.3 .967 i .sseo 9 5 . 3  i . i i s  .s 30 .2  93.4 
.300 






11.19 6.90  






4 .10  
19 .4  
-9 .8  
- 8 . 0  




4 .81  
18.4 
- 1 . 9  
-12.4 
1 . 4 2  
- 1 . 0  
- - 4  
-2 .3  
1.1 




.869 94 .1  .e51  
1 .381  60.4 ,412 
.704 91.1 .248 
8.77 2.10 12.13 
,611 96.9 -267 
.696 94.1 .e13 
0 . 1 9  2.19 12.32 
i . s o e  19.6 .4 ia  
.BO3 192.1 440.4 
1.166 33.4 162.1 
1.268 197.4 393.9 
I 2 / l / Z  3 8 . 8  34.0 
,198 1.0080 
,6810 1 .6461  
.P I4  1.1820 
33.4 .646 
.s93 1.0210 
~ 6 7 9 0  1.647A 
.938 1.1730 







9 7 . 6  
3.164 
1.239 - 3 . 2  
~ 6 3 1  .6 
1.113 .4 
12.8 241.8 
1 ,242  -3 .1  
,629 . I  
1.111 .E 
1 1 . 7  242.9 
1.246 -2 .8  
-12.8 
- 2 1 . 6  
21.7 





























, 3 5 0  
. e 4 9  
,213 
1.195 
,009 199.7 4 4 0 . 1  
1 1.163 36.1 162.4 
1.256 193.8 400.2 
2 /1 /2  39.2 26.4 
- 1 1 . 1  
114.4 
-3 .6  
-22 .  i 
.e11 72.1 
,331  548.9 
. l o 1  241.7 
l & . S #  1.17 
- .9  
-2.2 
1 . 1  
1.42 
,875 99.7 .264 . d l 1  206.1 441.2 ..SO1 1.0490 
1.381 78 .1  . 4 2 l  1.151 39.9 162.9 -6100 1.644A 
.693 8S.3 ,219 1.244 169.6 406.4 e921 1.1660 
b.80 2.32 12.13 2/1/2 40.0 23.6 21.1 . I S 1  
101.0 
101.7 
9 9 . 0  
4.201 
-10.2 
- 2 2 .  1 
t 3 . 4  
-2 .7  
- 6 . 2  
- 2 2 . 6  
22 .3  
- . 6  
~ 6 2 6  .1 
1.109 .e 
10 .2  2 4 4 . 1  
.e41 11.1 
a316 346.8 
e 1 1 5  252.6 
13.36 7.92 
-1.2 
-2 .1  
1.6 
5 . 4 1  
-. - 
,061 102.6 ,301 .E20 213.2 441.9 
1.383 77.0 ,428 1.110 4 1 . 1  163.8 
.667 92.0 .e61 1.232 185.1 412.1 
6.63 2 . 4 9  12.77 2 / l f P  41.1 19.4 
- UARS ARRIVAL DATE : 2446490 (28 I 
. 511  1.0810 
.( I560 1.442A 
.SO2 1.1610 
23 .9  .468 
'E8 1986) -. 
106 .2  
101.6 
100.3 
4.637 __ . 
1.215 -2 .4  
-621  .4 
1 .106 . I  
8 . 3  246.7 
~~ ~ 
4-6130 4-6319.0 .170 101.3 18.6 
4-6319.8 4-6490 ~ 3 3 6  346.1 -8.0 
4-65PO 4-6130 .OS1 908.3 2.4 
11.17 6 .39  4.29 
- . 8  ,668 83.4 .218 ,791 162.2 447.1 ,511 1.010 10S.3 1.232 - 3 . 5  -12.4 319.0 
-2 .2  l .ST9 76.1 .413 1 . 1 3 5  41.9 168.1 .6660 1.6041 9 1 . 1  .619 .S -22 .2  259 .6  
1 . 1  .726 99 .1  -242  1.304 211.6 373.0 -969  1.6190 92.5 1.111 - 2  25.1 91.9 
4.19 0.18 2.10 11.71 2 /1 /1  47.6 19.3 28.6 .526 4,018 1 3 . 1  2 4 2 . 2  - 1 . 1  lOS.70 
-140  91.6 20.7 
.301 348.4 -10.7 
.DO9 213.3 - 1 . 2  
10.76 6.01 3.93 
- .4  .868 87.8 .E54 .79S 173.6 442.7 .192 ,997 163 .1  1.233 -3.4 -13 .2  3 1 5 - 4  
-2.4 1.381 80.0 .404 1 . 1 4 4  3 5 . 4  167.9 .6620 1,6061 9 7 . 9  .621 .8  -21.4 261.3 
1.1 .722 98.4 .E42 1.293 208.1 360.0 .980 1.6010 93.9 1.116 a 4  26 .6  91.9 
4 .71  8.14 2.08 11.82 2 /1 /1  46.1 49.4 32.4 .636 3.181 13.2 241.0 - 4 . 4  108.30 
-.I -868 91.1 ,251 .196 183.2 441.1 .598 .9980 103.4 1.235 - 3 . 1  - 1 3 . 3  314.9 
-2.1 1.381 80.5 .402 1.146 33.9 161.1 . 6 B 5 0  1.601A 98.0 .626 - 9  -21 .2  261.0 
4.3 .111 97.6 .244 1.281 205.3 386.7 .966 1.1940 9 5 . 2  1.113 -2.5 5.6 93 .2  









6-o i ro  4 - 6 3 i r . s  











.13P 80.2 20.9 
,301 346.6 -11.2 
. lo4 226.3 14.4 
10.98 6.24 3.93 
. $01 
.e20 
. 1 5 1  




.114 73.6 20.1 - .4  .e68 93.9 .e36 .bo2 291.7 440.7 ,597 l .0010 103.6 1.238 -3.2 -12.1 516.1 
.306 348.1 -10.8 -2.4 1.381 80.1 (403 i . 1 4 4  35.0 161.9 ,6830 1.606A 98.0 .621 .6 -21.4 261.3 
.094 226.6 - 1 . 1  2 .1  .Til S6.8 I247 1.268 201.7 393.1 . 9 5 5  1.5820 96.4 1.113 -.a 21.2 91 .7  
10.99 6.24 4 .10  4 .15  8.13 2.14 12.10 ell/&? 46.0 34.6 31 .1  .643 3 .611  l2 .V  L41.6 -3.1 100.20 
,119 71.4 19.3 
.316 348.2 -10.0 
.DO7 23S.8 -1.2 





- .9 .e14 
-2.2 1.379 
1.9 .roo 
4.19 8 . i l  
9 6 . 1  
1 19.4 










.LO9 72.8 18.1 
- 3 3 1  340.1 - 9 . 0  
. l o 3  243.4 -8.1 
11.90 I . *% 4.83 
e 2 4 H  , I S . ,  I8.8 
,358 340.2 -1.9 
.111 LZIO.8 -10.1 
12.04 8.40 
,268 00.8 l T . 9  
,887 340 .1  -6.9 
13.80 6.1L 6.11 













9TOPOVER TlME 1 30 DAY9 1906 OUTBOUNO SWING0Y MIS9ION CURATION : 600 D A Y 3  
M A R 3  ARRIVAL OATE : 2446500 
RA2 3PEEC2 
R A 4  SPEED4 
R A 0  9PEEC6 
E T A  PERlC 
i o  MAR 1986 
LAUNCH SWNGBY-OPEEOI- R A ~ - O E C L ~ -  
3WNG0I ARRIVE OPEEOI RA3 OECL3 
OEPART RETURN 9PEEO5 R A B  OECLS 
--  PRO!-- AERO-D_Vt- 
--__.__ - --__- 
4-6130 4-6320.9 .175 107.0 10.0 
4-6320.9 4-6100 ,344 347.9 -6 .7  
4-6530 4-6730 .090 204.0 ,4  
10.00 0.56 4.35 
-_ -  - .- . . 
I i v I PSI I ECCEN--SWA T H E T ~  THETZ PERM APHEL- P S I  e -v-e I E OECLD 
I 3 V 3 PSI 3 ECCEN SMA THET3 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 
I 5 V 1 PSI S ECCEN 3NA WETS THE16 PERIH APHEL PSI 6 Y 6 1 0 OECL6 
OVA EVA OVO EVR-!YPE SUN-?-SUN R-KAPPA ;A __ E INC RAP OECLP ----  MARS ARRIVAL OATE : 2446500 I10 MAR 1906) - 
- . 9  .367 82.9 .282 ,790 161.2 447.9 .S67 1.013 101.6 1.231 
-2.2 1.314 71.6 .409 1.110 4 4 . 2  174.1 .0600 1.5161 94 .1  .610 
1.3 .736 100.3 ,241 1.310 216.6 372.8 ,939 1.6310 92 .5  1.116 
4.33 7.72 2.20 11.72 2/1/1 56.1 59.0 27.3 -509  4 . 2 3 1  13.2 
320.3 -344 
215.6 ,203  
92.4 .129 
102.40 1 .643  
-3.5 - 1 2 . 3  
. 5  - 2 1 . 9  
- 6  28.3 
242.7 - 1 . 6  
-3 .4 -13 .1  
.0 -20.9 
.9  31.0 
241.2 - 4 . 2  
-3 .3  -13.2 
. 9  -20.6 
3.4 4 1 . 5  
e 4 i . i  -3 .1  
4-6140 4-6316.9 - 1 4 1  93 .1  20.4 
4-6316.0 4-6500 .310 3 4 7 . 9  -10.0 
4-6330 4-0140 .091 206.2 -4 .3  
10.36 6.11 3.95 
-.I .a67 07.0 ,250 ,794 173.0 443.2 ,591 .99? 103.9 1.233 
-2.S 1,376 79.7 .398 1.128 36.9 173.3 .6790 1.5781 94.4 -623  
.9 .731 99.6 .e41 1.298 213.1 379.7 .980 1.6160 93 .0  1.117 
4.27 7.66 2.16 11.03 2/1/1 54.3 5 0 . 2  31.1 .627 3.132 13 .1  
-.4 ,067 90.0 ,251 ,797 132.7 441.4 ,597 -9980 103.5 1.235 
-2 .5  1.377 00.2 -396  1.130 35.2 173.1 .6830 1.578A 94.5 ,624 
-1.6 .726 90.9 .246 1.234 210.0 336.3 .969 1.6000 95 .1  1 .116  
4.26 7.61 2.16 12.10 W i l l  53 .9  46.6 31.0 .658 3.615 13.2 
316.2 ,510 
257.6 . Z O O  
92.5 ,139 
101.40 1 . 7 1 4  
315.6 .302 
94 .9  ,163 
25a.2 . t o o  
ioe .90  i . u a  
4-6150 4-6311.9 ,139 81.4 20.6 
4-6315.9 4-6100 .SOL 346.0 -11.4 
4-6530 4-6750 . O B I  207.6 - 2 4 . 0  
10.35 0.09 3.93 
4-0160 4-6316.5 . I 5 4  14.S 19 .9  
4-6316.1 4-6500 -306  348.0 - 1 1 , l  
4-6130 4-6160 ,106 228.1 9.7 
10.69 6.42 4 . 0 9  
4-6110 4-6317.9 ,178 72.1 19 .1  
4-6311.9 4-6100 -310  347.0 -10.2 
4-6t130 4-6770 ,101 233.1 -.4 
10.91 6.63 4 . 3 9  
- . 5  ,863 93.0 .2S6 ,302 191.2 441 .0  .$96 1.0070 103.7 1 .238  -3 .2  -12.6 3 1 6 . 7  ,306 
3.8 .720 96.0 ,247 1.271 206.2 392.6 .9S6 1.5850 9 6 . 3  1.114 -2.0 9 .7  91 .1  ,161  
4 .21  7.66 2.35 12.14 2/1/2 14 .1  37.2 30.6 .640 3.709 12.6 241.7 - 2 . 9  108.60 1.786 
-.I .369 96 .6  .E67 ,007 198.9 441.1 .591 1.0230 104.2 1.242 - 3 . 0  -11 .5  319.0 .318 
-2.4 1.376 79.2 .401 1.126 30.0  173.5 .6740 1 . 5 1 7 A  94 .3  .de1 - 7  -22.2 251 .2  .Pol 
2.6 .714 97.0 .E50 1.217 202.2 390.7 ,942 1.5710 91.4 1.111 -.e 10.0 102.9 - 1 7 6  
4 .20  7.67 2.21 12.26 P / l / Z  14.7 30.0 28.3 .595 4 . 0 0 6  11.5 249.9 -2 . I  101.50 1 .631 
- .9 $073 99.4 .e84 ,015 205.9 441.7 .Sa4 1.0460 105.1 1.247 -2.0 -10.0 322.1 ,535  
-2 .3  1,315 70.1 ,407 1.121 42.4  173.9 ,6650 1.571A 9 4 . 2  -610 .6 - 2 1 . 7  256.2 .e02 
2.3 , 7 0 1  95.9 .214 1.243 191.9 404.6 ,927 1.1180 98.6 1.109 -.I 10.1  100.9 - 2 0 9  
4.31 7 . 7 1  2 . 2 9  12.43 L f 1 / 2  51.7 23.1 25 .4  . I 3 5  4.549 10.0 L44.6 -2.0 105.90 1 . 8 9 1  
-2.1 i . 3 7 6  79.9 ,391 i . 1 2 9  36.2 173.2 .tie00 i . 5 ~ 8 1  94.4 .sea .9  -20.8 ~ 5 8 . 0  .zoo 
4-6160 4-6319.9 .e00 73.1 10.6 
4-6319.9 4-6500 .335 341.8 - 9 . 1  
4-6130 4-6700 -103 240.5 -5 .0  
11 .41  7 .10  4.01 
76.4 18.2 
340.1 -0 .0  
248.3 -0.4 




6.60 6 . 0 7  
-1.3 .e79 102.4 .305 ,821 212.3 442.3 .574 1.0770 106.2 1.213 -2.4 -6.1 325.6 .358 
-2.1 1.373 76.7 -414 1.114 47.0 174.5 .6520 1.576A 93.9 .E14 - 4  -22.1 254.7 .LO4 
2.1 .701 94.0 ,260 1.229 193.5 410.4 .910 1.1480 99 .7  1.105 - . 4  19.4 115.3 -203 
4.35 7.T) 2.36 12.62 2/1/2 17.0 20.9 22 .1  -469  1.229 0 .L  L46.9 - .e  104.30 1.902 
4-6190 4-6322.4 .243 
4-6322.4 4-6100 .310 
4-6530 4-6190 . l o 9  
4-6200 4-6325.L .284 
4-6321.2 4-6500 .386 
4-OS30 4-6000 .117 
13 .02  
$2. i o  
- 
-1.0 .680 105.4 .330 .340 210.1 443.0 .562 1.1170 107.5 1.262 -1.9 - 5 . 9  330.1 .306 
-2.0 1.371 71.1 .424 1.106 52.2 175.1 ,6360 1.575A 93.6 .600 .E -22.6 212.0 .e07 
2.0  .695 93.3 .261 1.216 169.1 416.1 -692  1.5400 100.9 1.101 -.S 10.6 122.2 . E l 8  
4.42 7.61 2.53 12.84 2/1/2 10.6 17.2 18.3 .403 6.216 7.3 L49.0 3.3 102.50 8.102 
__ 
-1.1 




- 2 . 1  
.7  
3.94 
- . 5  
-2.6 
- . 7  
3.92 













ATE = 2446510 (20  WAR 1986) -
.789 160.0 449.0 ,561 1.016 106.0 
1 i . 1 0 6  46.5 179.1 .6S40 1.119A 9 0 . 6  
i 1.319 221.0 372.8 .989 1.6490 9 2 . 6  
?./ill 65 .5  60.0 26.0 ,485 4.439 
.793 172.2 443 .1  .S08 e990 104.0 
1.117 38.3 176.3 ,6760 1.559A 91 .1  
1 1.301 216.6 379.6 .900 1.6300 9 3 . 9  
I 2/1/1 63.2 50.7 30.0 a616 3.856 
' , 191  102.0 441 .0  - 5 9 1  -9980 103.6 
' 1.120 36.3 178.1 ,6810 1.559A 9 1 . 2  
I 1.290 214.9 386.0 .969 1.6110 9 5 . 1  











- 1 8 5  
e156 
I .  196 
4-6130 4-6322.3 .182 109.2 1 7 . 2  
4-6322.3 4-6510 .352 340.3 - 0 . 3  
4-6140 4-6730 . lo0 200.5 - . 7  
10.84 6 . 0 2  4 .45  
.366 32.3 .28 
1.371 77.0 .40 
.747 101.6 .e5 
7.42 2.31 11.1 
1.230 -S.0 -it.% 322.1 
.616 .4 -21.5 250.9 
1.121 .8 30.3 92.5 
13.5 243.7 -0.4 101.10 
1.233 -3.4 - 1 3 . 0  317.3 
.624 .0 -20.3 253.6 
1.119 1.2 32.9 92.0 



















1-61 IO 4-6324.4 
4-6324.4 4-6520 






. l o4  
10.20 



























10 * 20 
e 1 4 5  
.310 
.116 






































19 .9  
-10.9 






19 .0  
-10.4 
7 . 0  
4 .37 
10.4 
-9 .2  
-1 .0  
4.79 
18.0 
- 0 . 0  
- 1 . 7  
5 .33 
17.6 
- 6 . 9  
-9 .1  
6.02 
16.2 
- 7 . 7  
- 1 . 6  
4 . 6 1  
26.9 
-42.4 




- S . 6  
3 .99 
_. 
.866 37.3 -25 
1.373 79.4 .39 
.742 100.9 .24 
1.33 2.30 11.8 
.366 90.7 .25 
1.374 80.0  .39 
. I 3 6  100.1 .24 
7.32 2 .21  12.0 
1.235 - 3 . 3  - 1 3 . 1  316.4 
.625 1.0 -19 .9  254.2 
1 .117  L.5 41.3 9 5 . 1  
1 3 . 1  L41.6 -2.6 106.40 
- . 7  .668 96.4 ,268 .BO6 198.3 441.4 .590 1.0220 104.3 1.241 -3.0 -11 .4  319.7 .316 
-2.4 1,313 79.0 .397 1.116 39 .6  178.4 .6730 1.559A 9 1 . 1  .623 .E - 2 O . S  253.2 .la6 
3 . 0  -723 98.3 .211 1.259 206.8 393.1 ,943 1.5710 97.4 1.112 -2.0 10.1 lOP.6 ,116 
3.95 7.35 2.40 i e . 2 9  2/1/2 63.5 32.2 27.7 .s93 4.177 i 1 . 4  ~ 4 3 . 4  -2 .1  i 0 7 . i ~  1.684 
-1.0 .372 9 9 . 3  ,284 ,014 205.3 441.9 .503 1.0440 105.1 1.246 -2 .7  - 9 . 9  322.8 .335 
-2.3 1.372 70.0 ,403 1.111 43.2 178.7 ,0640 1.5191 9 0 . 9  -620 ,6 -21.1 252.0 .160 
2.0 .716 97.2 ,213 1.244 202.4 403.9 ,929 1.1590 98.4 1.109 -1.1 16.0 100.9 . I 0 0  
3.99 I . 3 6  2.34 12.41 2/1/2 64.5 26 .1  2 4 . 9  -534  4.641 9 .9  C45.1 -1.1 105.60 1.945 
-1.4 ,873 102.2 .304 .e24 211.7 442.6 .573 1.0740 100.2 1 .252  -2.4 -6 .0  3 2 6 . 1  .316 
-2.1 1.370 76.6 .411 1.105 47 .6  179.2 .6510 1.S591 9 0 . 0  .615 .3  -21.6 210.1 . I 9 0  
2.4 ,709 96 .0  .e57 1.229 191.9 409.5 .913 1.5460 99.5 1.105 - . 7  11.3 1 1 5 . 6  .PO0 
4.04 7.44 2.30 12.56 2 / l /2  65.6 21.7 21 .7  e469 1.321 0 .1  241.5 a t  104.00 t . 0 2 6  
-1.0 .a06 105.2 ,330 , 8 3 8  217 .1  443.4 .562  1.1140 1OT.S 1.201 - 1 . 9  -1 .0  330.9 . S I 6  
-2 .0  1.368 75.0 .421 1.097 52.8 179.7 .63SO 1 . 5 5 8 1  90.2 ,610 . l  -22.1 240.5 ,194 
2.2 .702 9 4 . 6  .263 1.215 193.3 415.1 .896 1.535D 100.0 1.101 -.6 1 7 . 1  122 .5  .213 
4 .12  7.52 2.18 12.77 2/1/2 67 .0  16.0 13.2 a404 6.307 7.3 250.4 3 . 1  102.30 L .145  
- MARS ARRIVAL OATE = 2446120 ( 3 0  MAR 190 
.664 61.3 .E93 .737 153.3 450 .6  ,152 
1,366 76.2 ,411 1.097 49.4 163.7 .6460 
. t 6 0  102.9 .e50 1.332 227.3 373.0 ,909 
7.26 2.60 11.79 2/1/1 7 5 . 5  60.0 24.7 
.OS2 91.9 .230 ,610 136.2 414.1 -624 
1.375 06.5 .361 1.131 13.0 161.7 .7170 
,753 102.2 .e15 1 . 3 1 5  223.9 379.6 .930 
7.31 2.10 11.90 2/1/1 70.1 30.9 54 .3  




. 6 5 1  . 2 13 
,181 
, 1 4 5  
,959 
.316 
. I  I 1  
,145 . 162 
,306 
. I  I 6  
.159 * 
* 824 








. I  19 
.109 
.960 
,002 l oa .?  
. 5 4 0  67.4 
,6750 92.7 
. 4 5 1  4.072 
-9960 101.8 
. I 4 6  89.0 
.6510 93 .9  
,804 2.192 
-11.n 
- 2 1  a t  
- 9 . 0  
-16 .3  
- . I  







-19 .1  
39.4 
s i  .m 
+.a 
I 324.6 




2 5 5 . 6  
93 .0  
132.90 







I 1 o I . m  
1 .230  -3.1 
.619 . 2  
1.124 1.0 
1 4 . 1  245.3 
1 .241  -3.6 
. 641  6.3 
1.122 1 . 3  
4 3 . 5  210.3 
-1.3 
- L . l  
1.0 
3 . 0 0  
.9 
- 7 . 7  
.I 
3.92 







a065 06.9 -261 ,792 171.2 4 4 4 . 5  -531 
1.371 79.1 .394 1.110 39.0 182.9 .6730 
-753 102.2 .e15 1.315 223.9 379.0 .980 
7.14 2.50 11.90 L/l / I  12.6 50.9 29.2 
,999 104.2 1.232 - 3 . 4  
.547 38.1 .627 .E 
.6510 93.9 1.122 1.3 




4-6317.4 ' .140 64.6 19.9 -.I .e65 90.4 .e54 ,796 161.2 442.3 .594 
4-6120 ,306 340.4 -11.0 -2 .7  1.372 79.0 .390 1.113 37.2 132.7 -6790 
4-6710 .ill 204.6 -13.5 -.4 .747 101.4 .e14 1.296 220.1 385.9 -969  
10.01 6 . 3 6  3.93 3.11 7.11 2.42 12.05 2/ l / l  71.9 44.6 3 0 . 2  
,9930 1 0 3 . 1  
.S47 60.3 
.6270 9 1 . 1  
e644 3.014 
1.234 -3 .3  
-629 1.0 












4 - 6 5 t O  .300 
4-6100 ,133 
10.61 




I .EO0 109.9 441.7 .594 1.0060 103.0 1.237 -3.2 -12.4 310.4 
1.112 37.0 102.6 ,6770 1.547 00.2 ,629 .9 -19.3 2 4 9 . 6  
1.261 216.0 391.6 ,957 1.6040 96.3 1.117 7 . 1  66.4 100.4 
b t /Vl  72.1 52.3 t 9 . 4  ,632 3.947 12.5 L43.0 -1.6 107.90 
I -805 197.7 441.0 .SO9 1.0200 104.3 1.240 -3 .0  -11.3 320.6 
1.109 40.2 103.0 .6720 1 . 1 4 1  00.1 .621 .0 -19.0 248.0 
I 1.263 211.7 301.1 .944 1.5030 9 7 . 3  1.113 -5.3 -7 .4 100.3 
i Z/VL 72.7 41.1 L I . S  .sei 4.233 11.3 ~ 4 4 . r  - 1 . 5  100.90 
I . 0 l L  104.7 44t.S . l a 2  1.0420 101.1 1.245 4 . 7  -9 .7  323.6 
I i.105 43.7 1 8 3 . t  .6630 1.540 07.9 .624 .I -20.4 247.6 
1.947 207.1 403.3 ,930 1.5640 98.4 1.110 -2.0 10.7 108.6 
1 Will? 73.7 28.1 L4.8 . I 3 4  4.686 9 .0  C45.9 -1.0 105.40 
77.0 19.4 - .6  .e66 93.4 .2Sd 
340.4 -11.6 -2.6 8.372 79.6 ,391 
191.6 -41 .1  -5.9 .740 100.6 .213 
6.90 1.01 3.72 7.52 2.82 12.61 
14.1 16.0 -.6 .667 91.9 .268 
348.4 -10.6 -L,5 1.371 10.9 .391 
L3t .6  t O . 6  F.0 .732 9 9 . 6  ,253 
7.32 4.35 3.74 7.14 2.97 12.58 
74.7 10.2 -1.1 ,670 99.1 ,203 
346.6 - 9 . 3  -L.S 1.370 77.9 -400 
7 . t 4  4,?6 3.79 7.19 t . 4 9  1L.43 
t 3 4 . 7  4.4 3 .7  .72s 90.5 ,254 
173 
MISOION DURATION E 600 D A Y S  8TOPOVER T1ME = 30 D A I S  1986 OUTBOUND SWINGBY 
MAR3 ARRIVAL DATE : 2 4 4 6 S Z O  
55 MAR 1966  
LAUNCH SWNGBV'-~3PEEDI- R A l  DECLI-I l - -  V 1 p 3 I  1 ECCEN 3MA THE11 THE12 PERIH -APHEL- P 3 I  2 V 2 I 2 DECLL R A I  3PEEOP 
WNGBV ARRIVE EPEE03 RA3 OECLl I 3 V 3 P31 3 ECCEN 3MA THE73 THE14 PERIH APHEL PSI 4 V 4 I 4 DECL4 R A 4  IPEED4 
DEPART RETURN EPEE05 R A 5  OECLS I 1 V 5 P31 5 ECCEN 3MA THETS THE16 PERIH APHEL P31 6 V 6 I 6 OECL6 R A 6  SPEED6 
- -. __ - __ PROP _AERO -DVL O V A  EVA--DVD--F_YR _ _ _  TYPE SUN A _SUN R -KAPPA--A E INC RAP OECLP ETA PERIC 
4-62to 4-6329.6 . 3 Z l  63 .2  11.0  -2 .4  ,898 108.1 .358 .653 222.0 4 4 4 . 1  .548 1 . 1 5 6 0 ~ - 1 0 9 . 0 ~ . 2 6 9 '  -1.2 - 3 . 3  336.6 ,418 
4-0329.6 4 - 6 5 2 0  ,416 351.4 - 5 . 8  -1.9 1.364 73.1. .432 1.062 58.8 134.3 .6140 1.549 8 6 . 0  -108 - . I  -21 .9  241 .9  . I 9 2  
4-6550 4-6610 . I20  258.3 -10.0 2.3 .704 94.6 ,266 1.201 192.9 419.6 .881 1.5210 101.4 1 .091  14 .6  129.9 m222 
- . __ 
1 3 . 4 5  9 . 3 1  (1.79 4.08 1 . 4 1  2.58  12.91 e / i i t  78.1 15.4 1 4 . 9  ,344 r . m i  10.6 es4 .8  0.1 1oo.m 2.315 
HARS ARRIVAL DATE : 2446530 f 9 APR 1986) -- - . -- __ .- - ____ - 
4-6130 4-6305.5 . I 3 0  77.2 26.9 .6 .660 88 .4  ,235 .804 174.9 436.8 .61S .993 102.2 1.238 -3.4 - 1 4 . 9  301.2 a 2 8 1  
4 - 6 3 0 5 . 1  4-6530 - 2 8 1  3S3.0 -41 .6  -7.8 1 .314  85.6 .366 1.126 16 .5  186.2 a7130 1.338 86.1 -646 6 .3  e 6  251.8 -180 
4-6560 4-6130 .138 196.6 -2 .3  ,8 .?74 104.3 .e68 1.350 233.0 373.4 .988 1.7120 9 2 . 8  1.128 1.1 32.4 92 .1  - 1 4 1  
1 0 . S 5  6.74 3.83 3.81 7.21 2.91 11.85 2/1/1 18.8 59.8 51.8 .164 2.287 43.8 251.8 27 .1  119.90 ,983 
4-6321.6 4-0530 .388 351.3 - 6 . 8  -1 .9 1.366 74.8 ,419 1.088 53.8 188.0 .6320 1 . 5 4 4  84 .3  ,621 S O  -21.0 239.8 ,185 
4-0130 4-6327.6 . t i s  116.1 14.6 - 1 . 1  .e62 1 9 . 1  ,318 .784 155.8 453 .3  . 53r  1.032 i o r . 8  t.eee -3 .0  -11.6 328.5 *386  
4-6560 d - e r s o  ,138  196.6 -2 .3  . a  .7r4 104.3 .zoo i.3~0 233.0 373.4 ,988 I . ~ Z D  92.8 i . i e 8  1.1 32.4 9 e . i  , 1 4 1  
1 1 . n  1.82 4 .91  3.91 1 .30  2 .91  11.85 e/i/i 85.9 59.8 23.1 ,400 5.001 15 .6  247.9 -1P.4 96.70 1 . s ~ ~  
4-e8oa.r 4-6550 . ~ T Q  352.9 -40.9 - 7 . 1  1.314 85.5 . 3 6 ~  i .ws i 6 . 7  i 8 6 . 2  1.138 86.4 .e46 8.2 . a  251.7 .179 
4-8140 4-6305.7 . I 3 2  6 7 . 1  25.9 - 8  ,879 91 .1  .234 .e07 183.8 435 .8  .el8 .9950 102.1 1.239 -3 .5  - 1 5 . 1  301.9 ,219 
4-6160 4-6140 a131 199.8 -S.8 ,4 .167 103.6 ,264 1.330 229.4 319.8 .979 1.6810 94 .1  1.126 1 .4  34 .3  92 .9  ' a 1 5 0  
10.42 8.63 3.85 3 .79  1.19 2.78 11.95 2/1/1 78.7 110.9 50.7 .714 2 .355  42.9 L 5 1 . 6  26.8 129.90 1 .031 
4-6140 4-6320.1 ,149 99.9 18.1 -,8 ,864 86 .4  .265 .791 169.9 441 .4  .381 1.000 104.3 1.231 -3.4 -12.6 320.3 *322  
4 - 6 3 2 0 - 1  4-6130 a322 349.3 -10.5 -2.5 1.370 7 8 . 1  .394 1.105 41 .0  181.2 ,6700 1 .541  85 .4  a633 . 7  - 1 9 . 2  244.3 -173  
4-6560 4-6140 +131 199.8 -5.8 + 4  *167 103.6 .264 1.330 P29.4 379.8 ,979 1.6810 94 .1  1.126 1.4 34.3 92.9 * % S O  










4-6305.4 - 1 4 8  59.3 24.6 .I .e80 94.0 ,238 ,812 193.2 434.9 -619  1.0060 102.2 9.242 - 3 . 1  -15.9 301.8 -283  
4-6530 -283  313.1 -42 .8  -8.0 .374 85.7 .366 1.126 16.2 186.2 ,7140 1.538 86.11 -646  6.8 1 . 3  251.9 -181 
4-6750 .123 202.9 -11.8 - . 3  ,159 102.8 .261 1.310 225.5 385.9 .969 1.6510 9 5 . 3  1.123 2.9 38.3 9S.9 - 1 6 2  
10.52 6.69 4.03 5 - 8 3  7.23 2.66 12.09 W i l l  78.8 44 .4  11.0 ~ 1 5 0  2.322 44.8 253.0 2 7 . 9  130.90 ~ 9 9 2  




4-6318.6 , 1 5 1  
4-6530 . S i 0  
4-6160 .le4 
10.33 
87 .0  19.4 - .6  
349.2 - 1 1 . 9  - 2 . 7  
2 0 2 . 9  -11.8 - . I  
0.60 3.94 3.62 
76 .1  19 .1  - . I  
349.2 - 1 1 . 1  -2 .1  
203.8 -26.8 -2.8 
6.11 4.06 3.62 
.E64 90.1 





. 1 5 1  101.9 
7.02 2.65 
.e56 .794 180.2 443 .0  .591 .9910 103.8 1.234 -3.3 - 1 2 . 7  318.8 e308 
1 .389 1.109 38.0 187 .1  .6170 1,540 81.5 .635 1.0 -18.4 2 4 1 . 9  ,172 
I . 2 6 l  1.310 225.5 385.9 .969 1.1510 95.3 1.123 2.1 3 8 . 3  95.9 a 1 6 2  
I 12.09 2 /1 /1  81.3 44 .4  29 .8  ,633 3.894 12 .9  243.7 -1.6 107.50 1.881 
.259 ,798 189.0 442.2 .592 1.0010 103.9 1.230 -3 .1  -12.2 319.5 .3iO 
I ,258 1.290 221.2 391.7 ,957 1.6230 96.3 1.119 4 . 3  s0.L 101.1 ml85 
, .390 1.108 38.4 i 8 r . o  .e710 1.141 85.1 .e31 .Q -18.1 245.2 . i r e  
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. l e e  
4-6160 4-6313. 





,155 65 .5  21 .0  -.2 .072 94 .7  .253 .506 194.3 439.2 ,502 1.0110 103.4 1.240 - 3 . 3  - 1 3 . 3  312.7 
1.02 1.84 4.15 3.90 7.38 3.69 12.49 2 l l / l  103.0 39.1 4 3 . 6  .659 2.694 43.3 L50.7 30.9 123.0D 
. m 2  353.4 -31 .5  -1.5 1.373 6 3 . p  ,313 i.120 25.2 i9t1.0 .7020 1.530 19.5 .a60 6 . 1  - 6  z 4 e . i  
.ITS 204.8 - 1 s . i  -1.0 .795 106.4 1.34'1 235.2 391.9 .953 1.7400 97.1 1.134 2 . 1  30.0 101.0 
-149 87.0 17.4 -1.0 .8S9 91.0 ,264 .793 1 0 S . O  444.6 .583  1.0020 104.4 1.233 -3 .0  -1l.S 324.7 
,310 354.1 -11.1 -2 .0  1.371 79.0 .393 1.107 40 .1  198.2 .6720 1.143 15 .9  .660 . 7  -11.4 231.5 
1 - 1 9  7.72 4.03 3.07 7 .27  3.89 12.49 2 f l / l  106.4 39.1 L8.8 .S96 4.020 11.1 949.2 -.0 106.50 





-167 81.7 17.2 -1.2 .660 94.0 -271  -797 193.2 444.3 .Sal 1.0130 104.7 1.230 -2.0 -10.9 526.3 ~ 3 2 4  
~ 3 2 4  3S4.2 -10.2 -2.5 1.371 70.6 .396 1.100 41.5 190.3 -6680 1.543 78.6 ,659 -6  -16.0 235 .1  ti84 
~ 1 6 8  206.8 -24.2 -2.7 .703 103.3 .204 1.51s 233.2 397.1 ,941 1.6580 9 0 . 0  1.1P7 4 .2  46.0 100.0 .LOO 
1-50 7.70 4.24 3.90 Y.30 3.54 12.70 2 / l / l  106.7 38.0 L 7 . S  -173 4 . 2 1 1  10.7 O O . L  - . 6  105.0D 1.839 
r - r . r n  .-**.I.  .L. .- . 1 -  - _. L-* a- - I. .... I-- I ... . .*. a n..m .n. * . -an _ I  . .e. n *e.. . ... 
--".s" - 'YC=.C ..1* OU.3 1 w . .  -... ,wes . I . ,  .GO. .eua LUU..  ..I. w . a r a  ..UP," . W l . .  ..C." - = . a  -.u I_=... .*"0 
4-63LS.L 4-0560 .330 354.6 -0 .6  -2 .2 1.370 77.7 .401 1.103 44.4 190.3 .6600 1.145 10.1 ,657 a 3  -16.0 234.4 -167  
4-6590 4-6700 .2OS 201.4 -51.4 -9.6 . I 7 2  104.2 .e77 1.286 Z26.1 402.1 .929 1.6420 90.8 1.121 11.3 70.8 119.0 -260 
12.94 0 .97  4.59 3.91 7.37 4.38 14.01 L f l / l  107.2 12.3 25.3 as27 4.170 9.1 CSl.8 -e6 104.60 1.682 
.36k 356,s -6.0 
,160 230.4 0.S 
13.26 9.04 5.67 
-140 91.6 20.0 
.e26 200 .1  - 7 . 6  
13.02 0.87 3.93 
-140 02.3 90.4 
,303 351.3 -33.8 
. e l 4  LOg.6 -10.4 
.so7 3 ~ 5 . 1  - 3 1 . 1  
i e .84  o , ~  1.98 
-20.5 
-2.6 
















- 5 3 1  
~ 1 9 5  . 1*# 











I A R I  ARRIVAL DATE I 2446170 
18 8 7 . 8  -254 ,795 113.6 44 
4 82.6 -377 1.120 lE7.1 20 
2 109.9 ,341 1.471 255.6 3a 
5 4 .93 11.48 wi/i  i09.0 I 
'4 e t . 4  .a70 *.$eo 21.9 LC 
I7 90.7 .25L -797  182.L 44 
!7 109.0 .32S 1 .4 t7  L49.0 31 










92 a997 10 
,980 1.143 7 
.2 -637  1. 
196 -9980 10 
1970 1.543 7 
I65 1.8910 9 
- 0  a 0 5 3  L. 













i r0 .70  
. I  1 . t33  -5.4 
- 0  .61? 5.8  
.4 1.139 5.7 
.I 1.L35 -5 .3  
.o *e77 1.8 
8.1 1.130 L.0 
33 39.1 158.4 
70 41.1 159.c 
-13.2 





.3  .a 
4.16 7 .  
-.I .e 
- 7 . 1  1 .3  
4 .11  7. 
-.e .a 
-18.1 




- 4 . 1  
ro.1 
84.0 
.111108,1 $1.4 -1.8 .OS6 67.4 ,278 ,788 178.1 441.6 . IF1 1.000 105.1 1.12) - 8 . 1  
,331 316.1 -9.0 -L.L 1.571 78.1 .I00 1.107 4L.0 L01.5 .a640 1.S50 r8.9 .469 . I  
12.?9 8.65 4 . 0 1  4.15 7.54 4.60 11.51 W l / l  115 .1  43.0 L8.L os49 4 . 1 0 1  11.0 e51.0 
.e14 L O L . ~  -10.4 -.e .at7 i09.0 . t ~ 5  i . 4 ~ 1  ~ 4 9 . 0  m6.s .sa i m i o  90.1 1.130 r.0 
175 
3TOPOVER TIUE x 3 0  OAY3 
-_ 
LAUNCH 3)WNGBY a P E E C l  R A 1  OECLl 
3WNGBY ARRIVE 3PEEC3 R A 3  OECL3 
DEPART RETURN OPEEOS R A 5  OECLS 
.. . _ _ _  OVL __ PROP AERO 
4-aiao 4-6nis.a-i.i5r 74.1 2 0 . 0  
4-a3ia.a *-a570 .3oa 355 .2  -35.2 
4-aeoo *-e760 .201 205.7 -14.2 
12.52 8.38 4.09 
4-e3is.o *-a570 .st8 354.7 -39.3 
4-3000 4-erro .is0 208.2 -20.5 
12.I3 8.48 4.45 
._ 
I 1  V I  
1 3  v 3  
I 5  v s  
O V A  - E V A  
97.3 
82.7 





4.25 r.65 4.02 
*-ai70 4-8ses.t .id4 8 4 . 7  16.5 -1.3 .e58 
4-aaoo *-a770 .is0 208.2 -20.5 -2 .0  ,800 
iz.31 8.24 4.21 4.12 r.51 
4-6325.1 4-6570 -326 356.6 -9.5 -2.3 1.371 
-189 82.8 18.4 
.339 357.0 -8.2 
.130 208 .8  -34.2 
1L.13 8 .55  4 .54  
,151 79.5 19.0 
.252 207.0 -14 .0  
13.45 9.08 4.08 
.140 96.3 15 .3  
,328 350.2 -3.8 
-232 207.0 -14.0 
13.44 0.08  4.04 
.si1 317.4 -33.1 
1986 OUIDOUNO SWINGBY 
PSI 1 

































SHA THE11 THE12 P E R l H  -APHEL 
2/1/l 109.3 36.0 43.6 .e01 
-1.5 .860 97.1 ,284 .800 198.8 445.4 
-2 .1  1.371 77.8 .403 1.105 44.5 201.5 
4.19 7.38 4.01 13.18 C/l/l 113.7 39.9 
- WAR8 ARRIVAL DATE : E446580 I20 W 
-7.2 1.375 81.9 .a82 1.122 29.8 204.6 
- . I  .335 109.7 ,338 1.432 250.1 392.3 
-1.4 ,854 90.3 .e71 .787 180.0 447.1 
- . 7  .E35 109.7 .338 1.432 250.1 392.3 
- 5 . 0  .7ee 105.8 ,291 i.3or 233.0 402.1 
-.I ,004 93.0 .259 .798 1m.e 142.4 
4.37 1 . 7 8  s.oe ie.85 c/i/i 118.1 38.4 
- c . i  1.313 78.3 . a i  i.iii 42.0 eo4.s 
4.31) 7.r7 5.02 ic .85  w i / i  ii9.0 38.4 
.5r3 i.0270 
,6600 .927 1.551 8870 
L5 .1  -524 









105.5 1.238 4 . 5  
90.1 1.128 6.9 
4.498 8.8 L53.8 
103.9 1.238 -3.1 
98.0 1.153 L.3 
101.0 1.230 -3.0 
73.4 .oou .E 
08.0 1.153 L.3 
4.034 ll.1 CSS.0 
r8.7 . o w  . i  
- 
70.3 .aer 5 .3  
c .oir  10.4 e01.e 
-8.8 
-10.c 
53 .3  
-1.1 
-12.1 
- t . 0  














253.1  . io r  
3 3 0 . ~  .sre  
233.4 .cog 
101.1 . r i a  
l04.LO 1.100 
176 
ITOPOVER 1IUE 5 30 DAY6 1986 OUTBOUND SWlNGBY MfS6lON DURATION 0 640 D A Y S  
M A R S  ARRIVAL C A l E  = 2446460 
29 JAN 1966 - ._ .- -- 
LAUNCH SUNGBY-:PEE01 RA1 OECLl I 1 V 1 PSI 1 ECCEN 3NA THE11 THETO PERIH APHEL PSI 2 V 2 I 2 DECL2 RAP SPEECZ 
8WNGBY ARRIVE SPEEDS R A 3  OECL3 I 3 V 3 PSI 3 ECCEN SMA lHE73 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  8PEEO4 
OPPART RETURN 8PEED5 R A 5  OECL5 I I V 5 PSI 5 ECCEN SMA lHET5 THE16 PERIH APHEL PSI 8 V 6 I 8 OECL8 R A 6  8PEEC6 - - - -_ . . - PROP AEfiO OVL -0VA-EVA _-DVO EVR TYPE SUN A SUN R-KAPPA - A  . E INC RAP OECLP ETA ?ERIC 
.- z- - M A R 3  ARRIVAL DATE I 2446460 (29  JAN 1986) - . _ .  
4-6140 4-6314.3 ,137 87.4 21.8 - .3 .E70 88.5 .e50 .797 17s.)  441.5 .598 ,996 103.4 1.234 - 3 . 4  -13 .5  312.9 * S O 1  
4-6314.3 4-6460 .301 354.3 -10.4 -2 .2  1.406 81.6 .442 1.246 27.6 149.0 .6910 1.797A 110.2 -661 .8  -22.3 2 6 7 . 0  ,517 
4-6490 4-6780 . l14  248.1 -13 .9  1.4 . W l  90.8 .268 1.248 182.1 408.7 .913 1.5830 99 .7  1.110 a 8  2S.6 106.4 -208  
13.58 6.37 3.90 7.21 10.58 2 .47  12.70 2/1/2 26.6 22 .1  40.8 .663 2.886 13.5 242.7 - 4 . 5  113.10 1.249 
- -  MARS ARRIVAL DATE 2446470 ( 8 FED 1986) - - 
4-6130 4-6318.2 .163 102.7 19 .6  - . 6  ,869 8 4 . 1  ,271 .792 163.5 445.8 .577 1.007 904.9 1.232 -3 .5  -12.6 317.0 .330 
4-6318.2 4-6470 .330 3 S O . 5  - 9 . 0  -2 .2  1.393 79.2 ,432 1.190 36.7 156.8 .6770 1.704A 105.8 -638 .8 -22.6 264.8 .Zy9 
4-6500 4-6710 -099 240.6 -11 .1  1 .4  ,692 93 .3  .e56 1 .251  189.6 401.2 .936 1.5780 9 8 . 0  1.112 .I 26.0 101.4 ,165 








. P I 8  









. S O 0  
.246 
.e13 
1 .568  
.305 . 248 
.e31 
1.603 





4-6100 4 - 8 l 8 0  
4 - 6 1 S O  4-6314.3 





.138 89.2 21.4 - . 3  .e69 88 .2  .252 ,796 174.6 442.0 . 5 9 5  ,996 103.5 1.234 -3.4 -13.4 315.9 
-304 311.4 -10.4 -2 .3  1.395 80.9 ,425 1.198 31.0 155.9 .6890 1.707A 105.8 .643 -8 -22 .1  26S.8 
-109 2 4 7 . 3  - 1 2 . 4  1 .5  .686 92 .0  .263 1.246 185.8 407.5 ,918 1.5130 99.4 1.109 a4 24 .7  107 .2  
12.49 6 .29  3 . 9 1  6.19 9 .57  2.38 12.60 2/1/2 32.3 22 .9  36.8 .652 3 . 1 6 8  13.4 2 4 1 . 8  -4 .6  110.60 
. t 4 a  78.2 21.3 
-299 351.7 -10 .7  
. l Z l  253.5 -13 .8  
12.72 6 . 5 3  3.93 
el56 72.0 20.4 
,304 3 5 1 . 4  -10.4 
. i s 6  2 5 9 . 2  - 1 5 . 1  
13 .18  6.99 4 . 1 1  
- . 3  ,869 91.4 ,249 ,799 184.1 440.5 .eo0 .9980 103.3 1.236 - 3 . 3  -13 .5  3 1 3 . r  
6.19 9 . ~ 7  2.60 12.87 z / i / z  32.2 18.7 37.3 .673 3 . 1 3 0  13.5 e 4 i . o  -4 .2  i i i . 9 0  
-2 .3  1.395 81.2 .423 1.200 29 .8  155.7 ,6920 1.708A 105 .8  .644 .9  -22.0 2 6 6 . 0  
1 .6  .681 90.7 .273 1.234 181.8 413.7 .898 1.5710 100.7 1.107 .!I 23.3 113 .7  
- .4  .E69 94.2 .255 .EO4 192.5 4 4 0 . 2  .599 1.0080 103.5 1.239 - 3 . 2  -12 .9  3 1 5 . 0  
-2.3 1.391 80.8  ,425 1.198 31 .2  155.9 .6890 1.707A 105 .8  ,643 .8  - 2 2 . 1  265.6 
1.7 .676 89 .1  .285 1 .223  177.7 419.8 .E75 1 . 5 7 1  102 .1  1.104 - 3  2 1 . 9  120.4 
0.19 9 .51  2.88 13.18 m i / 2  32.3 14.9 35.7 . m e  3.265 12.9 242.4 -4 .1  111.30 
4-6130 4-6318.9 a166 103.9 1 9 . 1  - . 7  .868 83.8 .274 ,792 162.9 446.4 ,575 1.009 105.1 1.232 -3 .5  -12.5 317.9 
4-6318.9 4-6480 .333 348.9 -8 .9  -2.2 1.385 76.8 ,420 1.158 39.5 162.9 .6110 1.644A 1 0 1 . 7  m626 e6 -22.4 262.6 
4-6510 4-6770 .OB7 238.4 -8.8 1 . 8  .698 94.5 ,253 1 .256  193.6 400.2 ,938 1.5730 97 .8  1.111 .2  24.4 102 .1  
11.84 6.43 4 .24  5 .42  8.80 2.19 12 -32  2/1/2 39.9 28.4 30 .6  ,141 3 . 7 8 5  13.0 2 4 9 . 2  - 6 . 7  105.00 
4-6140 4-6315.7 ,139 90 .4  2 1 . 1  - .4  .e68 88.0 ,213 .79S 174.1 442.4 .594 .996 103.6 1.234 -3.4 -13.3 314.7 
4-6311.1 4-6480 . 3 0 5  349.8 -10.5 -2.3 1.387 80.4 ,418 1.166 33.5 162 .1  .6850 1.647A 101.8 ,631 - 8  -21.8 263.9 
4-6510 4-6180 . l o 5  2 4 5 . 1  -10.6 1 . 7  .693 93 .3  ,259 1.244 189.6 406.4 .921 1.5660 99 .0  1.109 9 2  23.4 107.9 
11.63 6.24 3.92 5.38 8 . 1 Y  2.32 12.53 2/1/2 38.8 23.6 3 4 . 3  ,644 3.395 13.3 e41.9 -4 .6  109.40 
4-8150 4-6315.0 .139 19.2 21.1 
4-6315.0 4-6480 .SO0 349.8 - 1 0 . 9  
4-8510 4-6790 .11S 25Z.6 -12.4 
11 .80  6.42 3 .93  
4-6160 4-6315.8 . I S 5  72.8 20.2 
4-6315.6 4-6480 .3OS 349.6 - 1 0 . 8  
4-6510 4-6800 .128 259.0 - 1 4 . 1  
12.22 6.84 4 . 1 0  
-.3 .e66 9 1 . 2  .250 ,799 183.8 440.8 .599 ,9980 103.3 
-2 .4  1.387 80.8 .411 1.168 32.2 162.0 .6880 1.648A 101.8 
1 .8  .687 92 .0  -267 1.232 185.5 412.5 .902 1.5610 100.3 
ll.38 8.76 2 .49  12.77 2/1/2 38.6 19.4 34.8 ,668 3.347 
-.4 ,869 94.1 . 2 5 5  .e03 192.1 440.4 ,598 1.0080 103.6 
-2.3 1.387 80.4 .412 1.166 33 .4  162 .1  ,6850 1.648A 101.8 
5.39 8.77 2 . 7 3  13.05 2 / 1 / 2  38.8 15.7 33.4 ~ 6 4 6  3.482 









- 3 . 3  -13 .4  
.9 - 2 1 . 7  
9 1  2 2 . 3  
-3.2 -12.6 
.8 -21.8 
. l  21.0 
241.6 - 3 . 6  
e4i.z -4 .0 





2 6 4 . 0  
121 .1  
110.10 
4-6170 4-6317.1 . l e 0  70.9 19 .4  - . 6  .e71 96 .9  .267 .EO9 199.7 440.7 .593 1.0250 104.2  1.242 - 3 - 1  -11.7 317.9 
4-6317.1 4-6480 .317 349.2 - 9 . 8  -2.3 1.386 79.6 .416 1.163 36.1 162.4 .6790 1.647A 101.8 ,629 . 7  - 2 2 . 1  263.4 
4-6510 4-6810 ,144 264.7 -11.4 1.8 ,676 88.8 ,290 1.209 177.0 424.4 ,858 1.559 103 .1  1.099 - 1  19.3 128.1 
12.86 7.46 4 .41  5.40 8.79 3.04 13.37 21112 39.2 12.2 30.8 .597 3.764 11.1 P42.9 - 3 . 6  108.80 




- MARS ARRIVAL DATE % 2446490 (28 FED 1986) --- 
.e68 83.4 .278 .791 162.2 447.1 . 5 7 i  1 .010 105.3 1.232 - 3 . 5  
1.379 78.1 ,413 1.135 41.9 168.7 .6660 1.604A 97.7 .619 .I 
.706 93.7 .25l 1.2S8 197 .8  399.4 .941 1.S710 9 7 . 6  1.111 - . 2  
6.18 2 .19  12.28 2/1/2 47.6 29.1 28 .8  .526 4.018 13.1 24e.2 
.868 87.8 .e54 .795 113.6 442.7 .592 .997 103.7 1.233 - 3 . 4  
1.381 80.0 .404 1.144 35 .4  167.9 .6820 1.608A 97 .9  .625 .8  
,700 94 .6  -256  1.243 193.7 405.4 .924 1.5610 98.8 1.109 -.I 
8.14  2 .28  12.47 2/1/2 4 6 . 1  24.3 32.4 .636 3.S81 13.2 241.0 
4-6130 4-6319.8 .170 105.3 1 8 . 6  
4-6319.8 4-6490 ,338 348.1 -8 .8 
4-6520 4-6770 .097 235.8 - 5 . 2  
11.27 6.48 4 . 2 9  
4-6140 4-6316.2 .140  91 .8  20 .7  
4-6316.2 4-6490 . S O 7  348.4 -10.7 
4-6520 4-6780 ,103  243.4 - 8 . 1  
10.96 6 . 2 2  3 .93  
4-6110 4-6Bl9.4 ,159 80 .2  20.9 
4-6311.4 4-6490 ,301 346.6 -11 .2  
4 - 6 5 2 0  4-6790 .Ill 250.8 - 1 0 . 7  
11.10 6 .35  3.93 
4-6140 4-6316.0 .154 73.6 20 .1  
4-6318.0 4-8490 .306 3 4 8 . 5  -10.0 
4-6520 4-6800 ,122 257.9 - 1 2 . 7  
11 -46  8 .71  4 . 1 0  
4-6170 4-4317.J ,179 71.4 19.3 
4-6517.8 4-6400 ,318 348.2 - 1 0 . 0  
4-68LO 4-6810 ,136  264.5 -14.4 
12 .04  7.28 4.40 
4-6180 4-0519.¶ ,209 72.0 1 8 . 1  
4-6319.5 4-6490 ,331 348.1 - 9 . 0  
4 - 6 8 2 0  4-81120 . I 5 3  270.4 -15 .7  
12.84 8 . 0 5  4 . 8 3  
4-8130 4-6320.9 ,175 101.0 1 8 . 0  
4-6320.* 4-6500 ,344 547.9 - 8 . 7  
4 -6930  4-8770 .IO1 233 .1  - . 4  
10.93 6.60 4.3s 
4-6140 4-6316.9 , 1 4 1  93 .1  20.4 
4-6310.9 4-6500 .310 347.9 - 1 0 . 6  
4-65so 4-6100 ,103 2 4 0 . 5  -5 .0  
10.50 8.23 3.95 
4-0150 4-6315.9 .139 81.4 20.6  
4 - 8 S l S . I  4-6500 .SO2 348.0 -11.4 
*-e530 4-6790 . l o 9  248.3 -6.4 
10.57 6 . 3 1  3.93 
4-6160 4-6318.3 . lS4 74.5 10.9 
a-6318.B 4-8500 ,306 348.0 -11 .1  
4-6580 4-4800 . 1 1 7  256.0 -11.1 
10.86 6.62 4.09 
- -  _. 
4-6110 4-63iv.9 . i 7 0  w.1 $9.1 
4 - 6 s i r . e  4-6800 . s i0  347.0 -10.e 
4-11BSO 4-6810 ,129 263.3 -13.2 
11.41 l . 1 3  4.39 
. 3 3 8  
.222 
.177 
I .  589  
.307 . e20 
,192  0 
1 .e42 
-12.4 3 1 9 . 0  
- 2 2 . 2  259.6 
21.9 102 .1  
-1 .1  103.70 
- 1 3 . 2  3 1 5 . 4  
-21 .4  261.3 
21 .7  106 .5  
-4.4 108.30 
- . B  
-2 .2  
2 . 0  
4.79 - .4 
-2.4 
1 .9  
4 . 7 1  
- . 4  .e68 91 .1  .251 .798 183.2 441.1 ,598 -9980 103.4 1.235 - 8 . J  -13 .3  314.9 
- 2 . 5  1.381 80.3 ,402 1.146 33.9 167.7 ,6850 1.607A 98.0 ,626 .9  - 2 1 . 2  261.6 
1.9 .694 93.3 .263 1.230 189.4 411.4 .907 1.S530 100 .0  1.105 -.l 21.0  114.9 




1.672 - * 4  
-2 .4 
1 .9  
4 . 7 1  
- . e  
1 .0 
4.76 - .9  
- 2 . 2  
1.9 
-e .s  
4 . 1 9  
- -  - - .9 
-2 .2 









2 .62  
98 .7  
79.4 
9 0 . 1  
2 . 8 8  
99.8 
78.2 
88 .4  
3.22 
I6 A R R I  
82.9 
77.8 
97 .0  
2 .2s  
,258 .BO2 191.7 440.7 
.403 1.144 35.0 167.9 
2 7 1  1.218 185 .1  417.2 
12.93 2/1/2 46.0 16.4 
,597 1.0070 




98 .0  
101.2 
3.657 
97 .9  
102.8 
3 .950  
105.1 
97.8 













19 .9  
- 3 . 5  
-11.0 
-21 .7  
10.4 
-3.2 
- 1 0 . 1  
- 2 2 . 1  
16.5 
- 2 . 4  
316.1 
2 6 1 . 3  










,267 .a08 199.3 440.9 ,592 1.0240 
,407 1 .141  37.7 168.2 ~ 6 7 6 0  1.605A 
,282 1.208 180.8 423.0 , 8 8 3  1.5460 




11 * e  
- 5 . 0  
-.I 
242.7 
. r  
316.4 
260.7 
128 .8  
108.00 
,310 











. r i 4  
.284 .a16 206.4 4 4 1 . 4  
.412 1.136 41.4 168.6 
.296 1.194 116.2 428.7 
13 .51  2 l l / 2  4 7 . 4  9.9 
VAL O A l E  : 1446500 (10 M 
.409 1.118 41 .2  174.1 
.250 1.251 202.2 398.7 
12.26 21112 96 .1  30.0 




26 .3  . 5 3 5  














. 6  
-.l 
244.4 






1 . e 2 0  





-3 .5  
. 5  
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-.I ,867 87 .8  .256 .794 173.0 443.2 ,591  ,997 103.9 1.233 -3.4 -15 .1  316.2 
-2.5 1 . 3 I 6  79.7 .398 1.128 36 .9  173.3 ,6790 1.578A 94.4 .623 .8 -20 .9  2 5 7 . 8  
2 . 3  .701 95 .9  .254 1.243 197.9 404 .8  .921  1.5180 9 8 . 6  1.109 -.I 19.4 108.9 
4 .21  7.66 2.29 ie .43  z / i / z  54 .3  25 .1  31 .1  .627 3.732 13.1 r r i . 2  -4 .2  i o t . 4 0  - .4 
- 2 . 1  
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i . 3 7 1  
1.318 
90.9 . zs i  .797 182.1 441.4 .s97 . g w o  ~ 0 3 . 1  1.235 -3.3 -13 .2  315.6 
80.2 ,396 1.130 35.2 lT3.1 .6830 1.578A 94.5 .624 .9  -i?0.6 2S8.2 
94.6 .260 1.229 193.5 410.4 .910 1.5480 9 9 . 1  1.105 - a 4  19.4 115 .3  
2.38 12.62 21112 53.9 20.9 31.8 .e58 3.615 15.2 L41.1 - 3 . 1  108.90 
79.9 .397 1.129 36.2 173.2 .6800 1 . S 1 8 A  94.4 ,623 .9 -90.6 258.0 
93.3 ,267 1.216 189.1 416.1 ,892 1.1400 100.9 1.101 - . 3  10.6 122.2 
93.8 .e56 ,802 191.2 441.0 ,596 i .ooro  103.7 1.238 -3.2 -12.0 316 .1  


















8lO?OVER 11ME S 30 D A Y 3  1988 OUTBOUND WINGBY MI38)ION OURAIION = 640 DAYS 
U A R S  A R R I V A L  E A I C  I P 4 4 6 S 1 0  - _ _ _ _  
20 win i e a e  - ..__ - - - . 
LAUNCH 8UNGBY 3PEEOl RA1 OECLl I 1 V I P31 1CCEN S M A .  WET! THE12 P E R I H  A P H E L  P S I  2 V 2 I 2 D E C L Z  RAP SPEECZ 
SUNGBY A R R I V E  EPEE03 RA3 OECL3 I 3 V 3 PSI 3 ECCEN 3nA THE13 T H E T I  PERlH A P  V 4 1 4 OECL4 R A 4  SPEEC4 
DECARl R E T U R N  OPE V 8 I 8 O E C L O  R A 6  EPEE06 
P I N C  R A P  O E C L P  ETA P E R I C  - 
4-6130 4-8322.3 .182 iO9.2 1 7 . 2  - 1 . 1  .e68 
4-8322.3 4-8510 -352  348.3 - 8 . 3  -2 .2  1.371 
4-8540 4-6710 . i i o  231.2 1.0 3 . 8  . r e 3  
I0.88 6 .85  4 . 4 5  4 .03  1 .42  
4-8140 4-8317.7 ,143  9 4 . 8  19.9 - . 6  ,866 
4-6317.7 4-8510 .312 347.9 -10.9 - 2 . 5  1.373 
4-6340 4-6780 . l o 6  237 .3  - 1 . 0  2 . 6  .118  
1 0 . 2 5  8 .31  3 . 9 1  3 . 9 4  1 .33  
82 .3  ,288 .789 160. 16 106 .0  1 .230  - 3 . 8  -12. 
77.0 .409 1.106 46  
98 .3  .251 1.259 206 
2 . 4 0  12.29 21112 65 
8 7 . 3  .e58 ,793 1 7 2 . 2  443 .7  ,588 -998 104.0 1.233 - 3 . 4  - 1 3 . 0  317.3 .312 
79.4 .395 1.117 3 0 . 3  178.5 -6760 1.559A 9 1 . 1  .624 .8 -20.3 
97 .2  ,253 1.244 202.4 403 .9  ,929 1.5590 98 .4  1 .109  - 1 . 1  1 8 . 0  
2.34 12.41 W l / 2  6 3 . 2  2 6 . 1  30 .0  ,618 3 .658  1 3 . 0  241.8 - 4 . 0  
4-8150 4-6316.6 
4 - 6 ~ 4 0  4-6790 
4-6317.0 4-0510 
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6 .31  
547 .9  
253 .3  
7 3 . 0  
281 .3  
7.01 
15.6 
8 . w  
341.9  
2 0 . 3  -.$ 
3 . 9 3  3 . 9 2  
19 .7  - . 5  
- 1 1 . 3  - 2 . 6  
- 9 . 1  2.2 
4.08 3 . 9 3  
-10 .4  -2.4 
-11 .7  2 .1  
4 . 3 7  3.95 
-11.1 -2.e 
- 5 . 1  2 . 4  








1 . 3 7 3  
.e96  
7 . 3 5  
1 .32  
1 .32  
90 .7  .e52 
80.0 .392 
98.0 . e 5 7  
2 .38  12.58 
9 5 . 8  ,257 
79.8 .393 
94.8 ,263 
96 .4  .268 
93 .1  .210 
2 . 6 4  12 .98  
1 . 4 8  12.71  
79 .0  ,391  
.791  











182.0 441.8  .595 
197 .9  409.5 .913  
190.6 441.3  ,595 
193.3  415 .1  ,896 
6 2 . 9  1 8 . 0  29.8 
198.3 441 .4  ,590 
38.3  178.1 ,6810 
62 .7  21 .1  30.9  
31 .1  118.2 .8 rso  
3 9 . 6  118.4 .e730 
i 8 8 . e  420.6 .err 
6 3 . 1  14.6 21 .7  
.9980 











103.8  1.235 
9 1 . 2  .e25 
99.5  1.105 
3 . 7 1 8  1 3 . 1  
9 1 . 2  .625 
100.8 1.101 
3 .803  1 2 . 6  
104 .3  1.241 
91.1 a823 
103.1  i.esr 
101.1 i . oor  
4 . 3 7 1  1 1 . 4  
- 3 . 3  -13 .1  318.4 
1 . 0  -19 .9  L 5 4 . L  
- . I  1 7 . 3  115 .6  
241.6 -2.6 108.40 
- 3 . 2  -10.5 311.4 
.9  - l G . l  253.9 
- . 8  1 7 . 1  122 .5  
24P.2 - 2 . 3  108.20 
- 3 . 0  - 1 1 . 4  519 .7  
.8 -20.5 2 5 3 . 2  
-.I 1 8 . 1  120 .8  
245 .4  -1 .1  1 o r . m  
4-8180 4-8320.5 ,206  73 .8  1 8 . 4  - 1 . 0  .e72  9 9 . 3  .284 .e14 2 0 5 . 3  441.9 .583 1.0440 101.1  1 .246  - 2 . 7  -9 .9  322.8 e335 
4-8540 4-6820 -138  268 .8  - 1 3 . 1  2.0 .689 91 .5  ,280 1.189 183.8  428.0 .851 l : S $ l O  102:S 1:092 - 6 4  1 4 . 5  136 .8  1243 
11.64 7.88 4 . 7 9  3 .99  7 .38  2 . 8 7  13.23 2 /1 /2  64.5 11.5 24.9 e534 4 .841  9.9 245.1  - 1 . 5  105.80 1.948 
4 - 6 3 e o . s  4-0510 .335 318.0 -9.2 - 2 . 3  1 .312  18.0 ,403 i . i i i  4 3 . 2  i 7 8 . 1  ,6640 i I 9~ 90 9 820 . 6  - 2 1 . 1  252.0 s i 8 8  
4-6130 4-0524.4 ,194 i 1 z . o  i s . ~  - 1 . 3  ,864 81 .3  .298 .78r  158.3 450.6  . 5 5 2  1.022 106.1  1.230 - 3 . 1  -11 .9  3 2 4 . 6  .ses 
4-6324.4 4-sseo .36s  3 4 9 . 3  - 7 . 1  -2 .1  1.368 7 6 . 2  ,411 1 . 0 9 1  49 .4  183 .7  ,6480 1 .548  8 7 . 4  .&is .z  - 2 1 . 2  245 .5  . i 8 3  
11 .45  7.17 4.61  3.88  r . 2 8  2.91  i z . 5 8  e / i /2  r i . 5  4 1 . 2  24 .7  -411 4 . e 7 2  1 4 . 1  2 4 5 . 3  -9.8 99.30 1.657 
4-esse 4-8700 , i i s  234.7 4 . 4  3 . 1  .725 9 8 . 5  ,254 1.247 2 o r . i  403.3 ,930 1.5640 98.4 1.110 -2.0 1 0 . 1  i0a.e  . i o 9  
4 - 8 5 5 0  4-8770 .141 232.8 20.8 7 . 0  . 732  9 9 . 8  .253 1.263 211.7  397 .7  .944 1.S830 9 7 . 3  1 .113  - 5 . 3  - 7 . 4  100 .3  a200 
4-8140 4-8303.0 ,133  81 .7  26.9 a 9  -882 9 1 . 9  .230 . e10  186 .2  434.1 -624 ~ 9 9 6 0  101.8  1 . 2 4 1  - 3 . 0  - 1 8 . 3  298.3 ,275 
4-6303.0 4-8520 a273 354.1  - 4 2 . 4  - 7 . 1  1 .315  8 6 . 5  .361 1 .151  1 3 . 0  1 8 1 . 7  a7170 1.146 8 9 . 0  ~ 6 4 1  8 . 3  - . ?  2 5 5 . 8  a165 
1 0 . 2 1  6 . 3 5  3 . 6 8  3 .92  7.31 2 .49  12 .43  2/1/2 70.1  28.1 5 4 . 3  -804 2.192 4 3 . 5  2 5 0 . 3  2 5 . 5  132.90 *959 
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10 .68  6 . 9 3  4 . 3 5  
i o . 2 1  6 . 5 5  4 . 0 1  
-.e .e68 
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LAUNCH 6WNGBY 8PEEDl R A 1  
8WNG8Y A R R I V E  SPEEDS RA3 
DEPART RETURN EPEE05 RA5 
PROP w a n  
1988 OUT8OUNO SWlNCBY UI$SIEN DURATION : 6 4 0  D A I S  
UAR$ ARRIVAL O A T €  2446330 
9 A P R  1996 
oEcLi-? 1 -  
OECL3 t 3 
DECLS 1 I 
OVL A V A  - 






v I - P S I  I ECCEN SUA 
V 3 P S I  3 ECCEN S U A  
V 3 P3X 5 ECCEN SUA -_ EVA -0VD _-EVR -_TYPE 
.E82 1 0 4 . 1  ,328 .E32 
1.368 15.0 ,418 1.089 
,891 90.9 .e81 1.161 
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V 2 I 2 O E C L 2  R A P  S P E C 0 2  
V 4 I 4 OECL4 R A 4  SPEEO4 
V 6 I 6 OECL6 R A 6  SPEED6 
INC RAP OECLP ETA PERIC - .- - -. . -- - _- _
4-6200 1-0321.2 . 2 r s  8 3 . 1  
4-6327.2 4-6530 a384 351.2 
4-6360 4-6840 -149 279.9 
- 
1.258 -1 .8 -3.6 332.8 , 3 8 4  
.622 . O  - 2 1 . 0  240.0 . l e 4  
1.080 -.8 8.2 112.0 .239 




85.7 1 .8  12.83 9.04 
--11_1 - - ________ - UARS ARRIVAL DATE E 2446340 (19 APR 1986) ___ . 
4-6130 4-6308.1 .I34 83.0 2 5 . S  .3 .e11 81.6 .241 .802 112.5 438.6 .609 ,995 102.7 1.231 -3.4 -14.4 304.4 .289 
4-6308.1 4 -0540  ,289 352.3 -40.8 -7.9 1 . 3 1 3 -  84.8 .368 1.122 19.6 190.4 .I100 1.635 84.1 -6S2 6.4 1.4 248.1 -160 
4-8510 4-6710 -173 196.5 -51.1 -8.6 ,795 102.3 .263 1.280 222.0 397.1 ,944 1.6170 91.5 1.118 10.3 72.0 109.1 .E62 
4-6140 4-6308.4 .152 73.8 24.8 .3 .E76 90.3 ,238 .EO3 181.1 437.6 .612 .9950 102.5 1.238 -3 .5  -14.8 305.3 .e81 
4-6308.4 4-8540 .e05 3S2.3 -39.2 -7.6 1.313 84.6 ,368 1.122 20.1 190.4 .TO90 1.535 84.1 a652 6 . 0  -2 247.9 e178 
4-6570 4-8180 ,192 231.7 27.2 10.9 .146 101.3 .261 1.259 211.3 402.6 .930 1.5880 98.4 1.115 -9.4 -21.8 101.7 ,256 
11.69 7.93 3.85 3 . 1 5  7.15 4.08 13.45 2/1/2 87.3 48.7 41.7 ,741 2.474 42.2 253.0 27.1 127.20 1.092 
e 1 5 4  103.4 .E62 85.7 1.002 ,329 
-329 350.8 1.369 78.3 1.539 . 1 1 5  
,192 2 3 7 . 1  .746 101.3 1. 5880 .e56 
11.87 8.18 7.09 *.OB .556 1. 763 
.144 64.8 ,817 93.3 1.0030 -287  
.ea7 352.3 1.313 84.7 1.535 .179 
,134 236.2 ,138 100.1 1.5620 .e07 
10.61 6.83 7.18 2.85 * 729 1.074 
,141 89.8 ,863 89.1 .998 .si2 
,312 350.5 1.310 19.4 1.538 .172 
.134 236.2 .138 100.1 1.5620 .LO7 
10.42 8.80  7.02 2.85 ,619 I .a21 
.111 58.9 .E81 96.5 1 .a210 .296 
.e98 352.3 1.373 85.0  1.S33 . l e 4  
-125 242.4 .729 98.8 1.5390 ,210 
1 0 . 8 1  6.96 7.28 2.67 ,685 .962 

















.211 ,169 168.3 446.8 .375 
.396 1.102 42.1 191.2 .66SD 
-261 1.259 217.3 402.6 .930 
13.45 2/1/2 91.4 48.7 27.7 
104.9 1.230 -3.4 -12.4 322.6 
82.8 .640 .6  -18.9 240.0 
4.174 12.6 245.7 -5.0 103.8D 















-241 .EO8 190.4 436.6 ,613 
.368 1.122 19.8 190.4 .109D 
.26D 1.239 212.3 407.8 .917 
‘258 .793 119.0 443.8 .588 
.390 1.107 38.8 191.0 .6150 
.260 1.239 212.3 407.8 -911 
12.67 2/1/2 90.4 28.1 29.4 
12.61 2/1/2 87.3 28.1 41.7 
102.5 1.240 -3 .5  - 1 5 . 0  305.5 
84.1 .652 6.2 .9 248.0 
99.3 1.108 -3.3 3.8 114.1 
2.472 43.4 254.0 28.5 127.90 
104.0 1.233 -8 .2  - 1 2 . 5  320.4 
83.1 .642 -9 -17.8 241.2 
99.3 1.108 -3.3 3.6 114.1 
3.942 12.7 243.1  -1.4 106.90 
4-6160 





.250 , 8 1 1  200.2 431.7 .612 
.367 1.123 18.9 190.4 .7110 
,261 1.221 201.3 413.0 .BO2 
12.72 W 1 / 2  87.3 21.8 49.1 
4-6160 4-6319.? .;SO 80.9 18.1 -.8 .E63 92.8 .E60 .191 181.9 442.9 .590 1.0040 104.0 1.235 -3.1 -12.0 320.9 .sl2 
4-6319.1 4-6540  ,312 350.5 -11 .8  -2.7 1.370 79.4 .390 1.107 38.9 191.0 e6150 1.538 83.1 .642 .9 -11 .8  241.2 .172 
4-6570 4-6800 .125 242.4 -.8 3.4 .le9 98.8 .261 1.221 207.3 413.0 .902 1.5390 100.2 1.103 -2.0 9.4 122.1 .210 
10.34 6.72 4.05 3.62 7.02 2.67 12.72 2/1/2 90.4 21.6 28.9 -618 4.006 12.3 245.6 - . 5  101.30 1.839 
4-6110 4-6320.9 -111 71.1 18.1 -.9 .E64 95.6 ,269 -802 195.8 442.8 .586 1.0170 104.5 1.239 -2.9 -10.9 522.9 ,321 
4-6320.9 4-6540 .321 350.6 -10.7 -2.5 1.370 78.8 .393 1,104 40.9 191.1 . 6 l O O  1.539 83.0 .641 .7 -18.4 240.5 , 1 1 3  
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102.9 1.246 -3.6 -11.1 305 .1  
100.2 1.103 -2.0 9.4 122.1 
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4-6322.8 4 - 8 6 4 0  ,336 350.,9 -9.3 -2.3 11.369 77.9 .399 1,100 
4-6370 4-6820 ,125 259.4 -9.4 2.5 . 113  96.0 .e61 1.188 
11.07 7.33 4.68 3.12 7.12 2.67 12.99 2/1/2 
4-6190 4-632S.P .233 79.6 17.4 -1.6 .E72 101.4 .SO3 . e17  
4-6570 4-8830 . I 3 1  268.5 - 1 2 . 0  2.2 .708 94.4 ,273 1.173 
rl-09es.t 4 - 0 ~ 0  . J L J ~  3 ~ 1 . 0  -1.9 -2.1 1.308 76.5 , 4 0 1  1.095 
1 i . m  7.98 5.19 3.80 1.20 e.7o 1s.i6 ~ 1 1 2  
202.9 443.3 .179 1.0370 105.2 1.243 -2.6 -9.4 329.9 - 3 3 6  
I 44.2 191.3 ,6610 1.540 82.7 ,638 .I -19.2 239.5 , 1 7 6  
j 197.0 423.1 .E11 1 .5050  102.0 1.091 -1.2 10.4 137.4 .e27 
91.8 14.2 24.1 A 3 1  4.615 9.6 248.4 -.3 105.00 1.933 
209.3 443.9 ,570 1.0640 106.3 1.249 -P.P -7.6 329.8 ,357 
48.3 191.5 .E490 1,541 82.3 .E55 .2 -19.9 238.1 .180 
! 92.8 11.4 21.8 ,471. 5.290 7.9 250.7 .I 103.40 C.021 
, 191.8 428.0 .853 1.4950 102.9 1.085 -1.1 0.1 144.8 .23e 
4-6200 4-6328.1 . e l l  8 4 . 0  11.0 -2.0 ,880 104.4 .526 -829 215.1 444.1 a559 1.1000 107.5 1.256 - 1 . 1  -S.5 333.9 .364 
4-6326.1 4-6940 .384 352.7 -6.6 -1.9 1.366 1 5 . 0  .417 1.088 53.2 191.7 -6340 1.543 81.9 ,630 - .O -20.5 236.6 , 1 8 5  
4 - 6 3 7 0  4-6840 .141 217.3 -13 .8  2.0 ,899 92.6 .281 1.160 186.6 433.0 - 8 3 4  1.485D 103.9 1 . 0 1 9  -1.0 7.1 152.9 .e51 
L?.U 8.82 5 . 8 3  3.93 1.32 2 .90  1 5 . 3 1  2/1/2 94.1 8.8 i8.6 .a09 6.112 7.0 t x ~ . r  3.4 ioi.80 2.114 
- MARS ARRIVAL DATE = 2446150 (29 APR 1986) -- ______ 
4-6130 4-6510.6 .119 88.4 24.1 -1 . E 7 5  86.8 ,247 -799 170.2 440 .4  ,602 -997 103.2 1.235 -3 .4  -13.8 301 .6  ,291 
4-6310.6 4 - 6 5 1 0  ,297 352.4 -40.1 - 8 . 1  1.373 84.0 ,310 1.120 22.4 194.3 -7060 1 . 5 3 5  81.9 .66O 6.4 1.9 244.9 , 185  
4-oseo 4-0770 ,154 204.3  -32.1 -4.1 .768 103.8 .2m 1.295 227.s 391.1 .943 s.6470 91.7 1.122 1 . 1  53.8 io0.1 .2is 
11.04 1 . 1 1  3.92 5 .88  7.27 3.24 12.11 21111 95.4 42.1 47.1 ,680 2 .503  44.4 2se.i 30.4 iz1.60 1.021 
.EO4 187.6 438.4 
1.120 23.0 194.4 
2 /1 /2  95.6 36.1 
i . 2 4 ~  217.5 401.5 
4 - 6 1 5 0  
4 - 6 S l i  .O 
4 -6380  
22.7 
-37.7 















-10 .0  
-3.4 
4.27 
4-6160 4-6S23.9 .I96 76.6 17.3 -1.3 
4-0521.9 4-6510 ,337 3S2.6 -9.1 -2.3 
4-oieo 4-8820 ,128 ~55.1 - 1 . 7  2.1 
11.18 7.37 4 - 6 4  3.81 
4-ei90 4-a32a.a .22s 00.9 1 7 . 1  - % . a  
4-6326.8 4-6550 a357 353.3 -7.6 -2 .0  
4-6980 4-6830 ,130 264.3 -10 .6  2.4 
11.81 7.90 5 . 1 5  3.91 
4-6311 .0  
1-8550 
4-8790 
. i l l  10.8  
.LO2 S 5 2 . 5  
. I 6 4  236.5 
11.22 7.41 
. l  . e 1 3  











































1 . 0000 
1.535 



























































































- . 4  
-10.7 
-18.0 
8 . 1  
-.3 
- 1 1 . 6  

























, 316  














. e 1 1  
4 - 6 1 5 0  
4 -6321 .2  
4-6100 
1-6180 
4 -0310 .6  
4 -6100  
4-6160 
4-6321 . O  
4-0860 
4-61 r o  





4-0510 ‘ 6  





11.14 1 .43  
. 1 6 4  6 3 . 1  








-8 .2  1 . 3 1 5  
4.3 , 140  
3.99 7.29 
-.9 - 8 6 1  
-2.7 1.370 
4 . 5  , 1 4 0  
3.71 7.11 
.791 111.4 644.8 
1.106 39.9 194.8 
1.247 211.5 407.5 
21112 98.9 38.1 
-811 197.2 437.5 
1.120 22.2 194.3 
1.227 212.4 412.5 
2/1 /2  95.4 24.4 
.795 186.8 443.8 
1.106 39.4 194.8 
1.227 212.4 4 1 2 . 5  
2/1/2 98.8 24.4 
4 - S 3 2 1 . D  
4 - 6 5 5 0  
4-6800 












- 2 . 1  1.310 
3.3 .731 
3.74 7.14 
.I99 194.8 4 4 3 . 5  
1.104 41.2 194.8 
1.208 207.1 417.5 
2/1/2 99.2 19.1 
4-62OO 4-6329.1 .266 8 5 . 0  16 .6  -Z.l ,811 104.0 .325 .e26 214.0 445.e . 557  1.0940 107.5 1.254 - 1 . 1  -5.3 335.3 a383 
4-6329.1 4-65.50 ,388 354.4 -6.3 -1.8 1.S86 75.1 -418 1.090 53.0 195.1 .e350 1.545 79.6 e 6 4 0  - . I  -J!0.3 234.0 -190 
4-618O 4-6640 .I37 273.1 -13.0 C.1 .707 94.e .e78 1.160 191.2 432.0 .a40 1.4190 103.6 1.019 -1.L 8 . 0  052.4 e246 
12.68 8.65 5 .75  4.04 7.43 2.89 13.26 2/1/2 101.9 9.7 19.1 -410 6.036 6.6 L55.L 3.0 101.60 t . 0 6 7  
M A R 3  ARRIVAL OATL 3 L44656O ( 9 MAY 1986) -- - 
-13.4 310.8 . S O I  
2.1 t 4 2 . 5  .190 
46.0 106.0 . L O 8  
31.8 l t3 .90  1.006 
-13.7 312.1 .299 
-.4 L41.8 ,196 
70.8 119.6 .ZOO 
28.8 lL2.80 1 - 1 4 f  
.858 83.3 .LO1 ,784 183.5 450.4 , 588  1.011 lO8.t 1.CL8 -S .5  
,389 7 8 . T  -408 1.099 47.7 108.3 .e510 1.948 T8.t -8.55 a 0  
7.48 4.38 14.01 t/l/l 107.8 ’3t.S t8.0 .IT8 4.45t 18.7 tlO.7 
. n e  i04.e .tn i.ms te8.i 4oc.t .et$ i .wtr~ eo.8 $.it1 11.3 
179 
8lOPOVER TfUE * 30 C A Y 8  1986 OUTBOUND SUINGBY UISSION DURATION i 6 4 0  D A Y S  
MARS A R R I V A L  CA7E E 2446560 
9 M A Y  1906 . - 
LAUNCH OWNGBY 8PEECl  R A l  OECLl 
SUNGBY ARRIVE 8PEEC3 R A 3  DECL3 
CEPART RETURN 8PEEDS R A 5  D F C C S  
- _ _  
I 1 V 1 PSI  1 ECCEN Sl4A THETl  THE12 PERlH APHEL PSI  2 V 2 f 2 OECL2 R A P  SPECCP 
f 3 V 3 PSI 3 ECCEN SMA THE13 THET4 PERIH APHEL PSI  4 V 4 I 4 O E C L 4  R A 4  SPEEC4 
I 5 V 5 PSI  5 ECCEN SUA THE15 THE16 PERIH APHEL PSI  6 V 8 I 6 OECL6 RAE SPEEC6 
O V A  EVA OVO EVR TYPE SUN A SUN R KAPPA - A  E INC RAP DECLP ETA PERlC _. __ 
- . 2  .87'2--94.7- , 2 5 3 -  .BO6 194.3  4 3 9 . 2  
- 7 . 8  1 .373  83.2 .373 1.120 2 5 . 2  198 .0  
6.0 . 7 5 1  101.8 .269 1.235 217.7 412 .2  
3 . 9 8  7.38 3 .31  13.00 2/1/2 103.0 29 .5  4 3 . 6  .659 2 . 6 9 4  4 3 . 3  258 .7  3 0 . 9  123 .80  1 .116  
4-6160 4-6322.5 .149 81.0 1 7 . 4  
4-6322.5 4-6180 .318 354.1 - 1 1 , l  
11 .28  7 .41  4 . 0 3  
4-6590 4-6800 . i o n  230.4 8 .5  
-1 .0 ,819 9 1 . 8  ,264 .793  1 8 5 . 0  444.6 .583 1.0020 104 -11 .  . I  . 
-2.8 1 . 3 7 1  79 .0  .393 1.107 40.1  1 9 8 . 2  .6720 1 .543  78 -17 .  .I . 
6 . 0  . 7 5 l  101.8 .E69 1 .235  217.7 4 1 2 . 2  , 9 0 3  1.5680 100 -1. - 4  . 
3.87 7.27 3.37 15.00 21112 100.4 29 .5  28 .8  . s96  4 .020  1 1 . 1  2 4 9 . 2  -.e 106.30 i . a n i  
4-6170 4-6323.4 ~ 1 6 7  81.7 1 7 . 2  
4-6521.4 4-6560 ,324 354.2  -10.2 
4-6590 4-6810 ,143  243.4  -.I 
- 1 . 2  .e60  9 4 . 8  
-2 .5  1.371 78 .6  
3 .90  1.30 3.02 
- 1 . 4  .862 97 .7  
- 2 . 2  1 .370  77 .7  
3 . 1  ,733  9 9 . 0  
3.97 7.37 2 .88  
4.0 .74z  100.5 
. 2 7 l  .797 1 9 3 . 2  
.396 1 .106  41.5 
,268 1.214 212 .3  
12 .93  2/1/2 106.7 
,284 .eo3 200.4 
.4ni  1.103 4 4 . 4  
.267 1.194 206.9 
12 .99  2 /1 /2  107 .2  
444 .3  .I81 
198.3  ,6680 
4 1 7 . 0  ,889 
444 .6  .575 
198 .3  .a600 
1 6 . 8  2 5 . 3  
2 1 . 3  2 1 . 5  
a i . 7  .e15 
1.0130 







1 0 4 . 7  1 . 2 3 6  -2.8 - 1 0 . 5  326.3 ,324 
7 8 . 8  ,659 . 6  -18.0 235.1  ,164 
101 .1  1.100 -2.8 4 . 1  1 2 8 . 7  . e 2 3  
105.4 1.240 -2 .5  -9.0 329.1 .338  
7 8 . 5  , 6 1 7  . 3  -18.8 2 3 4 . 4  , 1 8 1  
101.8 1.094 -2 .1  6.3 136.9  ,227 
4 . 5 7 0  9 . 1  251 .8  - . 6  104.60 1.882 




d - s i s a  4 - 6 3 2 1 . 5  




4-6590 4-6840  
. i 9 3  80.5 1 6 . 9  
.is8 2 ~ 0 . 9  - 5 . 8  
.338 354.6  - 8 . 8  
11 .43  7 . 4 7  4 . S 9  
.22S 82.4 16 .7  
.357 515 .4  - r . 3  
.134 259.7 - 9 . 5  
15.97 7.90 5 - 0 6  
- 1 . 7  .867 100.6 .302 ,811 206.9 445 .2  .568 1.0560 1 0 6 . 3  1.245 -2 .2  - 1 . 2  332.6  - 3 1 1  
- 1 . 9  1 .369  76.5 .do8 1 . ~ 9 8  48.2  198.4  ,6500 1 . ~ 4 7  78.1 .e55  .o  - 1 9 . 6  2 3 3 . 4  . i o 2  
2 . 6  .724 97.5  .269 1 .177  201 .5  4 ~ 6 . 1  .e60 1.4930 1 0 2 . 6  1.081 - 1 . 7  6 .1  1 4 4 . 1  .e34 
4 . 0 1  7 . 4 7  2.83 13.09  e / i / z  107.9 13 .5  2 2 . 6  .471 1.101 7 . 4  es4.0 . I  i o 3 . m  i . 9 3 6  
,261 8 6 . 2  1 6 . 5  -2 .1  .e73 103 .5  .324 ,822  212.8 445.9 .516  1.0080 1 0 7 . 5  1.252 - 1 . 7  - 1 . 2  336.8 .382 
-382 356.5  - 6 . 0  - 1 . 7  1.367 75.1 .418 1 .092  5 2 . 7  198 .4  ,6350 1.549 7 7 . 6  .651 - . 3  -20.3 2 3 2 . 3  .198  
,136 269 .2  -12 .1  2 .2  .716 9 5 . 8  .273 1.161 196.0 431 .1  .844 1.4770 1 0 3 . 3  1.080 -1.4 4 . 7  152.4 , 242  i e .rs  0 .14  5 . 6 1  4.21 7.61 2.81  1 3 . 2 2  e i i i z  f08.8 10.8 1 9 . 6  ,412 1 . 8 7 5  8.: ~ 5 8 . 9  2.2 1 0 1 . ~ 0  e . m o  
-- MARS ARRIVAL DATE = 2446570 (49 MAY 1986) - 
.a71 85 .0  .263 .794 165 .7  444 .0  .586 1.003 
1.374 82.8 .377 1 .121  26 .8  201.4 ,6990 1.543 
.a00 106.9 ,300 1.342 239.0 397 .2  .939 1.7460 
,888 8 7 . 8  .E54 J 9 5  173.6 442.7 .592 .997 
1.374 82.6 .377 1.120 27 .5  201.4 .6980 1 .543  
7 .67  4 - 0 2  12.77 ~ i / i  109.2 36.0 4 4 . 7  .594 
.788 105.8 .mi 1.307 233.8 402.1  .9zr  1.8870 
7 .55  4.01 13.18 z / i / i  109.9 39 .9  4 2 . 2  .BSI 
.os4 81.5 . x i  . reo  1 5 9 . 7  4 5 3 . 7  . 537  1.023 
1 . ~ 6 8  75.1 ,420 1 .096  5 2 . a  201.5  BO 1 . 1 5 5  
.78e  ios.8 .zsi 1.107 253.8 4oe.i . g e t  i .6870 
7.84 4 . 0 1  13.18 2/1/1 114.8 39 .9  24.8 .413 
4-0130 4 - 6 ~ i s . ~  





4-6140 4-6331 .6 
4-6331.8  4-8510 
4-6600 4-8780 
.154 9 8 . 4  21.0 
. S i 8  354.7 - 3 9 . 9  
1 2 . 3 9  8.11 4 . 0 9  
.140 9 1 . 6  2 0 . 8  
. i g n  2 0 8 . 2  -20.5 
.307 3 5 1 . 3  - 3 5 . 7  
. le9 ene.8 - 3 4 . 2  
1 2 . 1 0  7 .94  3 . 9 3  
.eon 119.7  1 2 . 0  
. l e 9  208.8 - 3 4 . 2  
.381 358.9  - 5 . 4  
15 .15  8 . 7 0  4 . 6 9  
. 1 5 4  74.1  2 0 . 0  
,306  3 5 5 . 2  - S 5 . 2  
.206 240.3 1 7 . 8  
12 .64  8 . 5 0  4 . 0 9  
1 0 4 . 3  
7 8 . 0  
9 8 . 3  
2.631 
70.0  
9 9 . 1  
2 . 7 7 8  
75 .8 
9 9 . 1  
4 . 7 0 3  
m 3 . 7  
107.8 
1.233 -3 .4  
.a77 8,8 
1.134 5 .5  
4 6 . 1  L62.1 
1.233 -3.4 
.677  5 . 8  
1.128 6 . 5  
4 1 . 1  2 1 9 . 2  
1.226 - 3 . 7  
.682 - . 4  
1.126 8 .5  
1 6 . 4  254.8 
-13.0 314.0 
4 1 . 1  1 0 7 . 7  
2.3 241.0  
3s.e 122.10 
- 1 3 . 2  315 .3  
-.8 240.1  
s 3 . 3  1 1 7 . 0  
1 9 . 5  121.30 
- 1 1 . 3  334.8 
-20.6 2 3 1 . 1  
55 .3  117.0  
- 1 5 . 9  91 .00  
.518 




1 . 1 3 2  
,381 
* 208 
. e 3 9  
1 . 1 3 0  
,201 
, 3 0 7  
- .4 
- 8 . 6  
-2.0 
4 . 2 7  - .4 
- 7 . 6  
-5.0 
4 . 1 6  
-2.0 
- 1 . 6  
-5.0 
4 .45  
4-6160 4-6316.3  
4-6316.3 4-6570 
4-6600 4-0800 
- . 5  . e68  9 3 . 9  .e56  .802 .191 .4  440 .8  A 9 7  1.0070 103.6 1 .238  -3.2 - 1 2 . 1  3 1 6 . 4  ,106 
- 7 . 4  1.374 82.5 ,377 1 .120  2 7 . 6  201.4 .6970 1.143 78.0  .677 5 . 6  -1.2 2 4 0 . 0  ,195  
9 . 8  .764 103.4 ,278 1.248 223.1 411 .9  .901 1.1950 100.6 1.111 - 8 . 6  -16.6 114.6 .E68 
4 . 1 4  7 .54  4 . 4 0  13.66 2 /1 /2  1 0 9 . 9  4 0 . r  41.S -842 2.821 41.2 2 S 9 . 9  30.2 12l.SO 1.169 
4-6160 4-6324.4 -149 9 1 . 2  16.5 - 1 . 2  , 857  9 1 . 1  .267 .T90 183.1 445 .7  . I 7 9  1.0010 104.6 i . 2 3 2  - 3 . 0  -11 .3  3 2 7 . 2  .322  
4-6600 4-6800 .206 240 .3  1 7 . 6  9.8  .764 103.4 .LIB 1.248 223 .1  411.9 .901 1.5950 100.6 1 . 1 1 1  -8 .6  -16.6 1 1 4 . 8  . E 6 8  
4-6170 4-8315.6.  .183 68.8  1 9 . 8  - . 5  ,873  9 7 . 3  ,267 .Ell 201.1 439 .9  .595 1.0280 104.1  1 .244  -3 .1  -12.0 316.2  ,316  
4-6600 4-6810 . I 6 2  241 .4  3 . 1  5 . 1  ,753 102 .0  .e74 1.223 2 1 7 . 6  416.8 .a89 1,5580 101.Z 1.103 -4 .1  - . 7  127 .3  ,253 
1 2 . 1 3  7.87 4 . 4 1  4 .25  7.61 3 .42  13.08 2/1/2 109.3  25 .0  4 3 . 6  .601 2 . 8 9 3  46.8  263.9 34.8  123 .20  1 . 0 1 1  
4-6324.4 4-6570 .322  356.4 -10.2 -2 .4  1 . 3 7 2  7e.r .396 i . i n 9  4 0 . 9  201.5 .a690 1.149 77 .1  .e70 .I -10.0 e w . 0  ,193 
12.13 8 .45  4.05 4 . 0 9  7 .49  4 . 4 0  13.66 z / i / t  113.2 40 .7  2 8 . 8  . m o  4 . 0 2 7  11.3 251.4  -2 .2 i o s . 4 0  1 .757  
4-6315.8 4 - 6 5 7 0  .si6 354.7  - 3 9 . 3  -8 .4 1 .374  82.7 .377 1.121 26 .9  201 .4  ,6990 1.543 7 8 . 0  .a77 6 . 0  1.8 240.9  .200 
4-6110 4-6325.1 .164 8 4 . ?  16.5  
4-6121.1 4-6570 ,328 356.6 - 9 . 5  
4-6600 4-6810 .162 241.4 3 . 1  
1 3 . 7 5  7 .63  4 . 2 1  
4-6180 4-ss2e.r ee.8 1 6 . 4  
4 - 0 3 2 0 . 1  4-6570 .319 i s r . 0  -8.2 





- 1 . 5  
-e. 1 










9 4 . 2  
78 .4  
102.0 
3.42  
9 7 . 1  
77.6 
100.6 
3 . 1 3  
.272 -794 191.5 445 .3  
.398 1.108 4 1 . 9  201 .5  
.e74 1 . 2 2 3  2 1 7 . 6  416 .6  
.284 .eo0 198.8  4 4 5 . 4  
.403 1.105 4 4 . 5  201 .5  
,271 1.201 212.1 4 2 1 . 2  
13.05 2 l l / 2  113.7 1 8 . 8  
i 3 . 0 0  2 /1 /2  113 .8  2s.o 
A 7 8  1,OllO 
.66?0 1 .549  
-889  1.5580 
2 7 . 7  .564 
,573  1 .0270 
,6600 1 . 5 5 1  
,875 1 .5270  
2 5 . 7  . I 2 4  
104.9  1.234 -2.8 
77.0  .670  .4  
1 0 1 . 2  1 .103  - 4 . 1  
4 . 1 7 8  1'3.3 2 5 2 . 3  
1 0 5 . 5  1.238 - 2 . 5  
76.7 ,668 . I  
101 .9  1.098 - 2 . 7  
4 . 4 9 8  8.8 L53.8 
-10.3 328.1 
-18.4 233.8  
-.I 127.3  
- 1 . 5  101.30 
-8.6 331.0 
-19.2 233.2 
8 . 5  136.2  
- 1 . 5  104 .30  
- 7 . 0  334.1  
-19 .9  232.4 
4 . 2  1 4 4 . 4  
-.a 102.90  
-1.1 3 3 8 . 6  
-20 .6  231.5  
3 . 3  1 5 2 . 3  
1 . 0  101 .30  
-326 
.194  
. e 3 3  
1 . 7 9 4  
. 359  
. l o 1  
, 2 3 2  
1 .E32 
, 8 1 7  
,201 
. e35  
1 . 8 R O  
. so1  
.2D8 
.e41 


















,220 8 4 . 1  1 6 . 3  71.6 .864 100.1  -301 ,807 201.4 445.9  .Sa4 1.0510 
. 3sr  317.7 - 6 . 7  -%.e 1 . 3 7 0  76.5 ,410 i . i m  48.1 e m . 5   SOD 1 . 5 5 5  
. i r e  255 .4  - 6 . 1  1.0 ,734 9 9 . 1  . 2 r i  1.181 zoe.6 425.8 ,882 1 . ~ 0 1 0  
1 L . Z I  7 - 0 8  4.99 4.30 1 - 6 9  2 .99  13 .11  e/l/i? 1 1 4 . 2  14 .9  2 3 . 1  .471 
-2.2 .870 103.1  ,323 .El8 211 .4  446 .8  , 5 5 4  1.0810 
- 1 . 6  1.368 75 .2  .420 1 .098  52.4 201.4 .6360 1 . 5 5 5  
4 . 4 4  7.84 2.94  13 .21  2 /1 /2  114.9 11 .9  2 0 . 2  ,414 
2 . 4  , 7 2 5  9 r . i  . e72  i . i 6 4  2oi.o 450.4 . e 4 7  1.4810 
106.1 i . 2 4 3  -1 .1  
76.4 ,663 - .e 
1 0 2 . 5  1.080 - 2 . 1  
4 . 9 8 9  7 . 1  256.0 
107.1  1 . 2 5 0  -1.6 
7S.9 ,662  -.4 
1 0 3 . 2  1.081 - 1 . 7  
5 .696  1 . 4  CS6.6 
$-6311 .8 






,215 8 7 . 6  1 8 , l  
.381 318.9 - 5 . 4  
,139 264.4 -11 .2  
12.96  8 .51  5 - 5 7  
.- _. 
I M A R 8  ARRIVAL OAT€ * L446¶80 (29 M A Y  19861 - 
- . I  ,805 e6 .9  . e a  . rge  171.2  444.4 ,585 .999 
-1.8 1.315 82.0 . 3 8 i  1.122 2 9 . 2  204 .6  .a940 1 .551  
- 3 . 4  .8cs i o r . 5  . so9  i . 3 3 7  2 3 9 . 6  402.0 .924 i.7500 
4 . 4 3  7.82  4 . 4 3  13 .12  W l / l  115.6 34.9 4 1 . 5  .601 
~ 1 4 1  88.4 19.1  - . I  ,861 8 9 . 9  .257 .794 179 .6  443 .4  ,590 ,997 1 0 3 . 9  1.233 -3 .2  - 1 2 . 6  319.6 - 3 1 0  
,233  209.1 -49 .1  - 9 . 9  .791 106 .3  ,297 1.299 234 .2  4 0 6 . 1  .913 1 .6850 1 0 0 . 2  1.12Il 11.1 65 .8  1 2 9 . 1  - 3 0 2  
i 3 . 3 7  9.01 3.94  4.36 7.76 5.07 14.27 2/1/1 116.1 48 .1  4 0 . 1  ,628 2.920 38.5 260.8 28.2 119.LO l.f?flL 
. s i 0  3 5 1 . 5  -32 .6  - 7 . 1  1.375 81.0 .3oe  i,izz 29.7  204.8 .6940 1 . ~ 5 1  76.3  .a87  5 . 2  -3 .1  2 3 8 . ~  . m a  
104.2  1 . 2 ~ 2  -3.4 - 1 2 . 8  3 1 8 . 0  . s i 6  
76 .4  . a 0 7  1.9 - 1 . t  ~ 3 9 . 5  . e n 1  
2.821 4 1 . 7  262.4  30 .0  reo.10 i . n o ~  
9 9 . 5  1-134 4 . 8  1 4 . 9  115.9 . I S 6  
,141  9 1 . 0  19.3  
.318 3 5 7 . 2  -35.6 
l t . 8 5  6.42 3 . 9 9  













11 .93  












7 3 . 3  
317.1 







3 5 9 . 7  




t 5 1 . 7  
6.16  
1 8 . 9  
-36.5 
6.8 
4 . 3 6  
15 .7  




- 7 . 2  
- 1 . 3  
4.48 
15.6 
- 5 . 9  
- 8 . 7  
4.91 
- . I  .a68 96.4  
-8.0 1.375 82 .1  
7 . 3  e786 105.1 
4.45 7.85 4 . 1 1  
















.EO6 198.1 4 4 1 . 6  .590 1.0210 1 0 4 . 3  1 .241  - 3 . 0  
1.123 2 9 . 1  204 .6  .6950 1 . 5 5 0  76 .4  .687 6.1 
1 . 2 3 7  223 .1  416 .3  .E87 1.5860 101.5  1 . 1 0 7  - 6 . 4  w i l e  1 1 5 . 5  31.6 41.8 . s w  2.806 44.1 205.0 
- 1 1 . 4  S P D . ~  
-.I 239.7  
- 9 . 1  124.4 









. 3 4 0  
, 2 4 0  
, 7 1 5  
.357  
. en8 
. L I S  . 240 
,810 
-1.5 .e55 9 3 , s  
- 2 . 0  1 .372  78.P 
4.39 7.78 4 . 1 1  
1.3 .766 103.1 
. 791  189.5 446 .4  . S 7 4  1.0080 1 0 5 . f  1.233 -2.b 
2 /1 /2  119.1 31.8 28.0 ,554 4 . 1 4 0  1 0 . 0  214.6 
1.109 4 4 . 6  204 .4  .6590 1.158 75.1 ,819 -.I 
1.211 217 .5  420.6 .E75 1.5480 102.1  1 .099  -3.6 
i . i i t  42.4 204.5 .e650 1 .517  75.3  .a80 . I  
1.257 223.1 416.3 .88r t .5060 101.1 i . i o r  -6.1 
.79r 191 .0  446 .4  .s70 1.0240 105.6  1.236 - 1 . 4  
1 e i i / ~  i i 0 . 3  21.6 ea.2 . s i9  4 .417  8.1 m . 1  
-10.0 3 3 1 . 0  
- 1 9 . 3  233 .3  
- 9 . 1  124 .4  




- 1 . 6  ,857 96 .1
-1.8 t . 3 7 2  77.1 
4 . 5  .751 101.2
4.46 7.81  3 .52  
- 1 . 9  .E60 99.3
-1.6 1.371 76.5 
4 .17  ?.sa 3 . t l  
3.3 .145 ioo.1 
-8 .6  333 .1  
-19 .9  2 3 2 . 9  
- 3 . 0  103.60 




.804 203.6 446.8 ,562 1.0450 106.5 9.241 - 2 . 1  
' 1.101 4 7 . 9  204.4 .650D 1.560 74 .8  ,676 -.4 
I L / l / P  119.1  16 .6  t 3 . 1  ,470 4.881 6.9 L58.L 
1.189 a i . 9  425.3  .me i .5180 i o t . 6  i .091  -t.e 
-6.9 356.1 
-10.6 2 . 0  
232.3 143.9  
-2.4 102.50 
4-6150 4-63L1.0 .145 94.1 17.6  
4-01111.0 4-6590 .817 . I  - 3 t . 5  
4 4 0 C O  4-0790 .t19 1 1 1 . 0  -34.0 
18.01 0.94 8.97 
180 
l4lSSION DURATION e 040  D A Y S  
MARS ARRIVAL DATE = 1 4 4 6 1 9 G  
a J B W  eonn - - -. . - - - 
I t DECLL R A E  SPECDL 
I 4 DECL4 RA6 5CEECl 
I 8 DECLO R A O  SPEED0 
RAP DECLP ETA CERIC 
-11.4 - e , d  3 3 s . 9  . w e  -.I e 1 . e  c 3 3 . 1  .ELI 
- 5 . L  -1.8 135. )  . e50  
C58 .0  -5 .8  103.10 l . 7 0 I  
-E.O - 8 . )  338.9 2.58 
- . 7  - L t . 7  t33,O .et6 
- 3 . 4  - . e  143.1 .E48 
 COD.^ - 4 . 7  ioe.io 1 . ~ 4 1  
181 
M I S 8 I O N  DURATION 680 D A Y S  
M A R 3  ARRIVAL O A l E  2446460 
t 8  F I B  IS08 
3TGPOVER T I N E  * 30 DAY3 1986 OUT80UNO SWINGBY 
_.- - . 
LAUNCH SUNGBY LPEEOl  R A l  OECLl 
SUNGBY ARRIVE )PEED3 R A 3  DECL3 
DEPART RETURN 8PEED5 R A 5  DECLS 
PRGP AEF!O DVL - -  __ - -_ . 
4-6130 4-6318.9 ,166 103.9 19.1 
4-6316.9 4-6480 . 3 3 3  348.9 -8 .9  
4-6510 4-66%0 ,141  264.7 -15.4 
12.70 7.28 4.24 
4-8140 4-6315.7 . l a 9  90.4 21 .1  
4-6315.7 4-6480 - 5 0 5  349.6 -10.5 
4-6510 4-6820 -164 269.9 -16.5 
i z . r a  r . 3 7  3.92 
_ _  
I 1 V 1 - P S I  1 ECCEN SUA THE11 THET2 P E R I H  APHEL--PSI 2 - V  2 I t DECLL RAL 8PEEOL 
1 3 V 3 P S I  3 ECCEN SMA THET3 THE14 P E R I H  APHEL P S I  4 V 4 I 4 D E C L l  R A 4  3PEE04 
I 5 V 5 P S I  5 ECCEN SMA THE15 THETI P E R I H  APHEL P S I  6 V 6 I 6 D E C L I  R A 6  9PEED6 - OVA -EVA ---DVO -EVR_ TYPE SUN A SUN R I(-APPA - - - -A  E -LNC _-RAP DECLP E T A  CERIC 
-.I .e68 83.8 ,274 .792 162.9 446.4 a 5 7 5  1.009 105.1 1.232 - 3 . 5  -12.5 317.9 , 3 3 3  
-2.2 1 .381  76.6 .420 l . l S 8  39 .1  162.9 e6710 1.644A 101.1 .626 a6 -22.4 L82.6 *E47 
1.8 .676 8 8 . 8  .290 1.209 177.0 424.4 .818 1.159 103.1 1.099 .I 19.3 128 .1  a t51  
5.42 8.80 3.04 13.3.1 2 / 1 / 2  39.9 12.2 30.8 .S41 3.785 13.0 L 4 2 . L  -6 .7  105.00 1 . 5 0 6  
-.I .e68 88.0 ,253 ,791 l l 4 . l  442.4 .594 .996 103.6 1.234 -3.4 -13.3 314.7 -306 
-2.3 1 .387  80.4 .412 1.166 33.S 162.1 . g e l 0  1.647A 101.8 -631 .8 -91.8 263.9 ,246 
1.8 .670 8 6 . 8  ,306 1.198 172.7 430.3 ~ 8 3 2  1.584 104.8 1.095 . I  17.4 135.L -274 
5.38 8 .77  3 . 4 5  13 .71  2/1/2 38.8 9.0 34 .3  .644 3.395 13.3 L 4 1 . L  -4 .6  109.40 1.543 
MAR8 ARRlVAL DATE t 2446480 (18 fE8 1988) - __ . .. . 
4-6150 4-6315.0 -139  79.2 21.1 - , 3  -868 91 .2  ,250 ,799 183.6 440.8 ,199 a9980 103.3 1.238 - 3 . 3  -13 .4  514.8 *300 
4-6315.0 4-6480 a300 349.8 -10 .9  -2 .4  1.387 80.8 .41 l  1.168 32.2 162.0 .6860 1.648A 101.8 -632 a 9  - L i e 7  264.2 ~ 2 4 6  
4-6510 4-6830 -187  274.4 -17 .4  1.8 ,661 84.6 A 2 5  1.187 168.5 436.2 .BO1 1.573 106.3 1.090 e l  15 .3  1 4 2 . L  *PO9 
13 .26  T.89 3.93 1.38 8.76 3 .98  14.22 Z / l / Z  38.8 6.0 54.8 .668 3.347 13 .4  L41.2 - 4 . 0  110.50 1.588 
-. - - - - . - __ - - WARS ARRIVAL DATE E 2446490 (28 fE8 1986) - -  - - . .-.  
4-6130 4-6319.8 ,170 105.3 18.6 -.8 -868 83.4 .278 .791 162.2 447.1 -571  1.010 105.3 1.232 -3 .5  -12.4 319.0 * 3 3 0  
4-6319.6 4-6490 .338 3 4 8 . 1  - 8 . 8  -2.2 1.379 78.1 .413 1.135 41.9 168.7 .6660 1.604A 97.7 ~ 8 1 9  - 5  - 2 2 . L  259.6 *e52 
4-6520 4-6810 . l 3 6  264.5 -14.4 1.9 .682 90.3 .282 1.206 180.6 423.0 .e61 1.5460 102.6 1.096 - s i  18.4  128.8 .f?42 
11.95 7.17 4.29 4.79 8.18 2.88 13.21 2 / l / 2  47 .6  13.0 28.8 .526 4.018 13.1 242.2 -7 .1  103.10 1.569 
4-6140 4-6316.t  .140 91.6 20 .7  - .4  .E68 87.6 .e54 ,795 173.6 442.7 .592 .997 103.7 1.233 -3.4 -13.2 3 1 5 . 4  a307 
4-0310.2 4-6490 a307 548.4 - 1 0 . 7  -2.4 1.381 80.0 .404 1.144 35 .4  187.9 e6820 1.606A 9 7 . 9  e 6 2 5  -8 -21.4 261.3 ,220 
4-0520 4-6820 -113 210.4 -15.7 1.9 ,676 88.4 .296 1.194 176.2 428.7 ,841  1.547 104.0 1.094 - a 1  18.5 135.9 ~ 2 6 2  
11 .91  7.16 3.93 4.75 8.14 3.22 1 3 . 5 5  2/1/2 46 .1  9.9 32.4 ,636 3 .561  13.2 C41 .0  -4 .4 100.30 1.642 
4-6150 4-6315.4 ,139 80.2  20.9 - .4  .868 91 .1  .25 l  .798 183.2 441.1 ~ 5 9 8  ,9980 103.4 1 .235  - 3 . 3  - 1 3 . 3  314.9 e301 
4-6311.4 4-6490 .301 348.6 -11.2 -2.5 1.381 80.1 ,402 1.146 33.9 167.7 a6850 1.607A 98.0 -626 e 9  -01.E L61.6 e220 
4-6520 4-6830 .174 275.6 - 1 6 . 7  1.9 .670 86.3 .S I2  1.183 171.8 4 5 4 . 1  ,814 1.553 105 .5  1.089 - e l  14.4 143.0 .e85 
1'2.34 7.60 3.93 4.74 8.13 3.67 13 .91  2/1/2 45 .8  6 .9 33.0 .664 3.116 13.3 L 4 1 . 0  -3.6 109.60 1 . 0 7 1  
4-6160 4-6316.0 .154 73.6 20 .1  - .4  .BIB 93.9 .258 .e02 191.7 440.7 ,597 1.0070 103.8 1.238 -3.C -1L.7 316.1 - 3 0 0  
4-6316-0  4-6490 e306 348.5 -10.8 -'2.4 1.381 80.1 .403 1.144 35.0 167,9 e6830 1.606A 98.0 ,625 .O - L 1 . 4  261.3 .Le0 
4-6520 4-6640 ,199 280.1 -17.5 1.8 ,661 83.9 .333 1.173 167.5 440.3 ,182 1.564 107.3 1.084 - . l  12.0 190.0 .S i c  
13.07 8 .33  4 . 1 0  4.75 8.13 4.23 14.41 2/1/2 4 6 . 0  4.0 31.7 .643 3.657 1 2 . 7  1 4 1 . 6  -3 .5  109.20 1.710' 
M A R 3  ARRIVAL DATE = 2446500 (10  MAR 1986) -___-- --- -____ _ _  - _ _  
4-6110 4-6320.9 ,175 107.0 18.0 - . 9  ,867 82 .9  ,202 .790 161.2 147.9 ,567 1.013 101.6 t . 2 3 1  - 3 . 5  -12 .3  320.3 ~ 3 4 4  
4-8320.9 4-6500 ,344 347.9 -8 .7  -2.2 1.374 77.6 .409 1.118 44.2 174.1 ,6600 1.576A 9 4 . 1  e616 . J  -t?l.9 2 5 5 . 6  ,203 
4-6530 4-6810 e 1 2 9  263.3 -13 .2  2.0 -689  91 .7  .E76 1.203 184.5 421.7 ,872 1 .5350  102.1 1.097 - e 3  17.3 129.3 e234 
11.42 7.09 4 .35  4 . 3 3  7.72 2.74 13.09 2/1/2 18 .1  15.8 97 .5  ,509 4.231 13.2 L 4 t . 7  - 7 . 6  102.40 1.643 
4-6140 4-6310.9 ,141 9 3 . 1  20.4 -.I ,867 8 7 . 6  .256 ,794 173.0 443 .2  ,591 -997 103.9 1.233 -3.4 -13 .1  318.2 , 310  
4-6316.9 4-6500 . S i 0  347.9 -10 .8  -2 .5  1.376 79.7 ,398 1.128 36.9 173.3 .e790 1.1781 94.4 -623 e 8  -LO.9 297.8 ,200 
4-6530 1-6820 . 1 4 4  270.0 -14 .8  1.9 ,682 90.0 .287 1.191 179.9 427.3 ,850 1 . 5 3 3  103.4 1.093 - .2  15.8 136.4 .2S2 
1 1 . 2 5  8.98 3 .95  4.27 7.66 3.03 13.37 2/1/2 5 4 . 3  10.7 31.1 ,827 3.732 13.1 L41.2 -4 .2  107.40 1.714 
4-6190 4-6311.9 .139 81.4 20.6 - .4  .a67 90.9 . Z l l  $797 182.7 441.4 .197 ,9980 103.5 1.231 -3.3 -1S .L  315.6 .SOL 
4-6315.9 4-6500 ,502 348 .0  - 1 1 . 4  -2 .5  1.377 8 0 . 2  ,396 1.130 38 .2  173 .1  .6830 1.378.4 94 .3  e624 - 9  -20.6 258 .2  -200 
4-6530  4-6830 ,162 L 7 6 . l  -16 .0  1 .9  .676 88.0 .SO1 1.180 17S.3 432.9 -82s 1 . 1 3 5  104 .8  1.088 - . I  13 .5  143 .6  .e72 
11.60 7.34 3.93 4.26 1.65 3.41 13.72 2/1/2 53.9 7.8 31.8 .658 3 .615  13.2 L41.1 -3.1 108.90 1.748 
4-6160 4-6316.9 . I 5 4  
4-6316.5 4-6500 ,106 
*-OS30 4-6840 -184 
1 2 . 2 5  
4-0170 4-6317.0 ,170 
4-6317.9 4-6500 ,518 
4 - 6 5 5 0  4-6650 . e l l  
13.19 - - -_ .- __ - --- - 
74.5 19.9 
3 4 8 . 0  -11.1 
281.3 -16.8 
7.99 4 .09  
72.1 1 9 . 1  
347.8 -10 .2  
285.9 -17.5 
8.91 4 . 3 9  
- . -- 
4-6130 4-6322.3 . l e 2  109.2 17.2 
4 -6322 .8  4-8510 ,352 348.3 - 8 . 3  
4-6540 4-6810 ,123  261.3 -11.7 
11.12 7.09 4.49 
4-6140 4-6317.7 , 1 4 1  94.8 19.9 
4-6311.7 4-6510 ,512  347.9 -10 .9  
4-6540 4-6320 -138  268.8 - 1 3 . 7  
4-6150 4-6316.8 , 1 4 0  82.8 20.3 
4-6316.6 4-8510 ,504 343 .0  -11 .7  
4-6540 4-6850 , 1 5 1  275.7 - 1 S . l  
11.04 7 -12  3.93 
4-6160 4 - 6 3 1 7 . 0  ,153 75.6 19.7 
4-63l.7.0 4-6510 ,307 347.9 - 1 1 . 3  
4-6540 4-6840 a171 281.8 -16 .1  
11.61 7.68 4.08 
4 - 0 1 7 0  4-0318.4 . I 7 8  73.0 19 .0  
4-6540 4-8050 .195 237.2 -16.8 
1 2 . 4 5  6 . 5 0  4.37 
4-6180 4-6320.5 - 2 0 6  13 .8  18.4 
4-6320.5 4-6510 ~ 3 3 5  348.0 - 9 . 2  
4 - 6 3 4 0  4-6380 . 2 2 3  291.8 -17 .3  
13.59 9 .61  4.79 
1 o . m  6 .84  3 .97  
4 - e a i a . 4  4-6510 . s ic  347.9 -10.4 
4-6140 
4-6303 .O 






















































- .1  .868 93 .8  .2S6 ,802 191.2 441.0 ,196 1.0070 1 0 3 . 7  1.238 -3.L -12.6 316.7 . S O 0  
- 2 . 5  1 .376  79.9 .397 1.129 36 .2  173.2 ,6800 1.S78A 94 .4  .623 .9 -20.8 358.0  .ZOO 
1 .8  ,871 6S.7 3 1 9  1.169 170.8 438.1 ,796 1 .542  106.4 1.083 - . e  11.2 150.6 .PSI  
4 .27  7.66 3.90 14.14 2 / l / 2  S 4 . 1  1.0 30 .6  .640 3.789 12.8 L41.7 -Q.9 108.60 1.706 
- .7  ,869 96 .6  ,267 .e07 198.9 441.1 .591  1.0230 104.2 1 .242  -3.0 -11.5 319.0 ,310 
-2 .4  1.376 79.2 ,401 1.126 38.8  173.S .e740 1.577A 94 .3  ,621 - 7  -el.+? 257.L - 2 0 1  
1.8 ,865 83 .1  ,342 1.159 166.4 4 4 4 . 2  ,763 1.551 108.2 1.077 - . 2  8 .6  117.6 .325 
4.28 7.67 4 .52  14.68 2/1/2 54.7 2.3 28.3 .591 4.086 11.5 242.9 -L.7 101.110 1.835 
- - ._ M A R S  ARRIVAL DATE L: 2446510 ( 2 0  MAR 1986) - 
- 1 . 1  
- 2 . 2  
2 .1  
4 .03  
- .6  
- 2 . 5  
2 . 0  
3 .94  
-.I 
-2 .6  
1.9 
3 .92  
- . 5  
- 2 . 6  
1.9 
3 . 9 3  
































82 .3  
77.0 
93 .1  
2.64 






8 9 . 8  
3.19 






8 5 . 1  
4 .13  




,288 ,789 160.0 449.0 
.409 1.106 4 6 . 5  179.1 
,270 1.202 188.6 4 2 0 . 6  
12.98 2 /1 /2  65.5 14.6 
. 2 S B  ,793 172.2 445.7 
.395 1.117 3 8 . 3  178.3 
.e80 1.189 183.8 426 .0  
13.23 2 /1 /2  63.2 11.5 
.392 1.120 36 .3  178.1 
,292 1.177 179.1 4 5 1 . 5  
13.13 2 / l / 2  62.7 8 . 7  
.zsz .797 1 w . o  441.8 
,257 ,601 190.6 441.3 
.393 1.119 37.1 176.2 
. I O 7  1.166 174.4 416 .9  
13.89 2 l l l 2  82.9 5.9 
,268 .806 198.3 441.4 
.397 1.116 39.6 178.4 
.326 1 . 1 5 5  169.8 442.3 
14.34 21112 63.1 3.3 
.e84 .e14 205.3 411.9 
,403 1.111 43.2 178.7 
.351 1 . 1 4 5  161.3 447.9 
14.91 2/1/2 64.5 1 . 3  
.561 
.6540 
. a 7 7  
26 .0  
* 588 
.6760 






, 5 9 5  
.679D 
.eo3 
29 .8  
.590 
.673D 

































4 . 4 5 9  
104.0 
9 1 . 1  
102.9 
3 .658  
103 .6  




91 .2  
105 .6  
3.885 
104.3 
91 .1  
107.2 




4 .641  
1.230 -3 .6  -12.3 
.el8 .4 -21.5 
1.097 -.I 16.1  
1 3 . 1  L43 .7  -8.4 
1.233 - 3 . 4  - 1 3 . 0  
,624  -8 -20.3 
.1.092 - . 4  1 4 . 5  
13.0 L41.8 - 4 . 0  
1.235 - 3 . 3  -13 .1  
,625 1.0 -19.9 
1.087 - . 4  1 2 . 5  
13 .1  241.6 -2.8 
1.237 -3.2 - 1 L . 5  
,625 . 9  - 2 0 . 1  
1 . ~ 1  - . 4  1 0 . t  
12 .6  ~ 4 t . t  - r . 3  
1.241 - 3 . 0  -11.4 
.623 .8 -20.5 
1.076 - . A  7 . 7  
11.4 L43.4 - 2 . 1  
1.246 -2 .7  -9 .9  
.e20 .6 -21 .1  
1.070 - .4  5 . 0  





5 1 7 . 3  




E 5 4 . C  
144 .1  
108.40 
517.4 
2 I S . 9  
151 .t  
109.20 
519.7 
L S 3 . 2  






WARS ARRIVAL DATE E e446120 ( 3 0  MAR 1966) - .___ ----- - ___ -- 
4-6130 4-6324.4 -194 112.0 16.2 - 1 . 3  ,864 81.3 .e96 ,787 158.3 450.6 .552 1.022 106.1 1.230 -3 .7  -11.9 524.6 ~ 3 6 5  
4-6324.4 4-8520 .365 349.3 - 7 . 7  -2.1 1.368 - 7 6 . 2  . 4 l l  1 .097 49.4 183.7 ,8460 1.548 87.4 ,619 .I! -21.2 L 4 5 . 5  *I88 
4-0550 4-6010 e l 2 0  258.3 -10.0 2.3 .704 94.6 ,266 1.201 192.9 419.6 ,881 1.5210 101.4 1.097 -e6  14.6 120.9 .LZL 


















2 .1  
3.92 
- . I  
-2.5 
2 .1  
5.14 
-.I 
- t * 7  
P.0 
3.71 
- . e  


















i . 3 r t  
91.9 .230 ,810 
86.5 .361 1.131 
93.0 .e74 1.168 
2.75 13.12 2/1/2 
86.9 .261 -792 
79.1 .a94 1.110 
93.0 .E74 1.188 
90.4 .e14 .TO6 
79.8 .SO0 1.113 
3.01 1S.31 W1/2 
g.75 13.12 L/l/E 
91.z .e83 1.175 
93.4 .e38 .eo0 
79.6 .391 1 . l l L  
b9.L .e96 1.183 
3.31 m.08 w i / e  
182 
._ . __ 
LAUNCH SWNGBY SPEED1 R A l  OECLl 
OWNCBI A R R I V E  3PEED3 R A 3  OECLS 
DEPART RETURN 3PEECS R A 5  OECL5 
PROP AERO OVL _. .. 
4-6170 4-6319.1  ,175 74.1 18 .8  
4-6319.1 4 - 6 8 2 0  ,319 348.4 - 1 0 . 6  
4-6150 4-6850  , 1 8 0  2 8 7 . 6  -16 .2  
11.89  8.15 4.35 
YXSSlON OURATION 080 D A Y 9  
HLR3 A R R I V A L  DATE = 2446520 
30 M A R  1980 
1 1 V 1 PS1 1 ECCEN SHA THETl THE12 PERIH APHEL P S l  2 V 2 1 2 DECLL R A P  3PECCP 
1 3 V S PSI 3 ECCEN SWA THE13 THE14 PERIH APHEL PSX 4 V 4 I 4 DECL4 R A 4  SPEED4 
X 5 V 5 PSI S'ECCEN SHA THE15 T l i E l 6  PERIH APHEL PSI  6 V 6 1 6 OECL6 RA6 SPEED6 
O V A  - EVA _ _ E V R  TYPE SUN A SUN R KAPPA - A  E XNC RAP OECLP ETA PERIC 
-.8 ,867 9 6 . 2  ,266 ,605 197.7  441 .8  .589 1.0200 104.3  1.240 - 3 . 0  - 1 1 . 3  320 .6  -310 
-2.S 1.371 7 8 . 9  4 9 s  1 . 1 0 9  4 0 . 2  183 .0  .8720 1.547 8 8 . 1  .627 -8 - 1 9 . 8  248 .6  , 1 7 1  
1 . 8  .678 87 0 312 1 .152  173 .4  4 4 0 . 7  . I 9 2  1 . 5 1 2  106 .3  1.075 - . 6  6 . 8  156.8 . C O O  
1966 OUTBOUNO SWINGBY 
3.74  7.14 3.60 i i ' .os  e / i / 2  1 2 . 7  4 . 4  2 1 . 3  . s g i  4 . 2 3 3  1 1 . 3  t 4 4 . t  - 1 . 9  i06.90 1.909 
e 6 1 0 0  4-6321.1 ,204 7 4 . 1  18.2 -1 .1  . a 7 0  9 9 . 1  .e83 . e i z  204.7 442 .3  ,582 i . 0 4 2 0  105.1 1.245 - 2 . 7  - 9 . 1  323.8 .a36 
4-8321 .1  4 - 6 5 2 0  e336 348.6  - 9 . 3  - 2 . 3  1.570 77.9 ,400  1.105 43.7  1 8 3 . 2  .663D 1.S48 8 7 . 9  .624 -5 - 2 0 . 4  2 4 7 . 6  .179  
4-6030 4-6860 .205 2 9 3 . 0  - 1 6 . 7  1 . 7  ,672  8 4 . 4  ,333  1 . 1 4 2  168.7 446 .0  ,761 1 . 5 2 2  108.0 1.069 - e 6  4 . 1  1 6 5 . 9  .315 






















.130 7 7 . 2  
, 281  3s3.0 
. l e 0  254 .6  
1 0 . 2 1  6 . 4 1  
. e l $  116.1 
.388 3S1.3 
,120  254 .6  
11 .39  7.48 
. i 3 2  6 7 . 7  
.e79 3S2.9 
.le6 263.4  
I 0 . 3 2  6 .54  
,149 9 9 . 9  18.5 
.322 3 4 9 . 3  -10.5 
.126 263 .4  - 1 1 . 0  
10.38 6 . 7 2  4.01 
2 6 . 9  
- 4 1 . 6  
- 8 . 1  
3 .e3 
1 4 . 6  
-6.6 
- 8 . 1  
4 . 9 1  
2 5 . 9  
- 4 0 . 9  
- 1 1 . 0  
3.85 
4-6150 4-6305.4 . 1 4 8  5 9 . 3  2 4 . 6  
4-6305.4 4-6530 -283 353.1 -42 .6  
4-6560 4-6630 .136 271.9 -13 .1  







4-61 70 4-6319.9 
4-6319.9  4-6530 
4-6560 4-6650 
4-6160 4-6321.9 
4-6321.9  4-6530 
4-6500 4-6860 
____ 
. ~ d o  81.0 1 9 . 4  
,108 349.2 -11 .9  
.136 271.9  - 1 3 . 1  
1 0 . 4 2  6 .81  3 . 9 4  
.IS1 78.7  19 .1  
.310 349 .2  - 1 1 . 7  
.149 2 7 9 . 9  -14 .8  
10.82 7.20  4 . 0 6  
.173 7 5 . 4  1 8 . 5  
,166 287.1 -15 .5  
11.49 7.83 4 . 3 3  
,320 3 4 9 . 3  - 1 0 . 1  
- . 6  .E64 
- 2 . 7  1.371 
2 .1  .698 
3 . 6 2  7.02 
- . I  .E65 
-2 .7  1 . 3 7 1  
1 . 9  ,691 
3.62 7 . 0 2  
9 0 . 1  
79 .6  
1 9 2 . 8  
! 2.87 
, 9 3 . 1  
9 0 . 9  
! 3 . 1 4  
19 .5  
.2so .794 1 8 0 . 2  
,389  1 .109  38 .0  
. 2 7 7  1.174 187 .3  
13.2s 2/1/2 81.3 
.2S9 .798 189 .0  
.390 1.108 38.4  
- 2 8 7  1.161 1 8 2 . 3  
1 3 . 5 1  2/1/2 8 1 . 4  
443 .0  
1 8 7 . 1  
429 .0  
10 .4  
4 4 2 . 2  
187.0 





29 .8  . 592 
.676D 
.e27  
2 9 . 1  
,9970 103.8 1.234 - 3 . 3  -12.7 318.8 
1.540 8 5 . 5  .635 1 .0  - 1 8 . 4  2 4 5 . 3  
1 .4990 103.2 1 .086  -.8 10.3 144.7  
.e33 3.894 12 .9  243.7 -1.6 1 0 7 . 5 0  
1.0050 103.9 1,236 -3.1 -12.2 319.5 
1.541 8 5 . 5  .E35 - 9  -18.5 241.Z 
1.4950 104.4 1.080 - .8  8.2 l S 2 . 0  
.(I26 3 . 9 8 8  12.4 t 4 4 . t  - 1 . 0  1 0 7 . 6 0  
.306 
* 1 7 2  
.e44 
1 .e31 
, 3 1 0  
- 1 7 2  
.e59  
1.869 
- . 9  .E66 9 6 . 0  ,268 -803 196.8  442 .3  . I88 1.0100 104.4 1,240 -2.9 -111.1 323.0 . S 2 0  
- 2 . 5  1 . 3 7 0  7 8 . 8  .393 1 .106  4 0 . 6  187 .2  .67lD 1 .541  8 1 . 4  ,633 .E -19 .1  244.4  .173 
1.8 .685 88.8 ,301 1.149 177 .3  4 3 9 . 2  .e04 1.495 105.6  1.074 - . I  5 . 8  159 .3  ,277  
,202  75 .8  18.0 -1 .1  ,869  9 6 . 8  ,263 ,810 203.9  442 .7  ,581 1.0400 l O S . 2  1.244 - 2 . 1  -9 .6  324.7 .336 
,336 349.8 -9.3 - 2 . 3  1.369 77 .8  .399 1 .102  4 4 . 0  187 .4  .6620 1 .142  8 S . l  .630 - 5  -19 .6  243.3 ,175 
3.65 1 . 0 5  3.31 13.82  2 i 1 1 2  8 2 . 0  5 . 4  27.2 .588 4.257 1 1 . 3  245 .3  - . 9  106.70 i . 9 1 4  
. i o8  293.4 -18 .1  1 . 1  .a79 86.5 ,518 i . 1 ~  172.3 444.3  .776 i.500 107.1  i . 0 1 7  - . I  3.2 166.4 .e90 
12.42  8 . 7 2  4 . 7 2  3 .70  7.10 3 .99  14 .21  z / i i z  8 2 . 9  3 . 3  2 4 . 0  .533 4.697 9 . 7  2 4 1 . 0  - .o  ios.zo 1.969 
4-8130 4-6308.1 -134 8 3 . 0  2 5 . 5  
4-6306.1 4-6540 .289 3 5 2 . 3  -40 .6  
4-8570 4-6310 ,123 250.5 - 5 . 8  
10.30 6 . 5 0  3 . 6 1  
4-4140 4-6308.4 .132 73 .8  2 4 . 6  
4-6306.4 4-6140 .285 352.3  - 3 9 . 2  
4-6570 4-6620 . l e5  259.4 - 9 . 4  
10.28 6 .52  3.85 
4-6150 
4-8306 .2  
4-65 70 









4-61 7 0  
4 -6320.9  
4-65 7 0  
4-6160 
4-6322.8  









- 1 . 7  
- 1 . 9  
2 . 5  
3 .91  
- M A R 3  ARRIVAL. O A T €  = 2446530 ( 9 APR 1986) ---- - . -  
.a80 8 8 . 4  .e35 .804 1 7 4 . 9  436 .8  ,615 ,993 102.2 1.238 - 3 . 4  - 1 4 . 9  
. 712  9 6 . 0  ,264 1 . 2 0 2  197 .4  418 .8  ,865 1.S190 101.2  1.097 - 1 . 1  1 2 . 9  
7 . 2 1  2 . 5 7  12.86 2 /1 /2  78.8 16.4 5 1 . 8  ,764 2 . 2 3 7  4 3 . 6  251.8 2 7 . 7  
,862 79.7  .316 .784 115.8 453 .3  . I37  1.032 l O I . 8  1.228 -3 .8 - 1 1 . 6  
1 .366  74 .8  .419 1.088 53.8  188.0 .632D 1.544 84.3 .621 .O -21 .0  
,712  96 .0  ,264 1.202 197.4 418 .8  .e85 1.1190 101.2 1.097 -1.1 12.9 
7 . 3 0  2 . 5 7  12.88 21112 8 5 . 9  1 6 . 4  23.1 .400 5.001 15.8 L47.9 -12.4 
2.374 85.6 .366 1 . 1 2 6  16.5 i e 6 . 2  . 7 i 3 ~  1.538 86.5 .e46 6.3 .o 
301.2 . 2 6 1  
251.6 . l e 0  
129.9 . P I 9  
129 .90  .963  
328.5  .see 
239.6  . I 6 5  
129 .9  . e l9  
96.70 1 . 5 9 9  
4-8140 4-6321.9  , 1 5 4  103.4  1 7 . 4  
4 - 6 3 2 1 . 9  4-6S40 .329 550.8 - 9 . 9  
4-6570 4-6820 .125 259 .4  - 9 . 4  
10 .46  6 . 7 7  4 . 1 0  
4-63OO.C .144 64 .8  
4-6630 , 131  268.5 
10.55 6 . 7 7  
1-6319.7 .I41 6 9 . 8  
4-6540 ,312 SSO.5 
4-6030 . 13 t  266.5 
1 0 . 3 6  6 .74  
4-aso7 .a  . i n  56 .9  
4-6540 ,296 3 5 2 . 3  
4-6640 .141 277 .3  
11 .16  7.28 







-6 .a19 9 1 . 1  ,234 .807 183.6 435 .8  .618 .9950 102.1 1.239 - 3 . 5  -15.5 301.9  a279 
-7 .7  1.374 85.S ,367 1 . 1 2 6  i 6 . 7  186 .2  .?130 1.538 8 6 . 4  .646 0 . 2  .O 251.7  . 170  
2 . 3  .705 94.5  .269 1 .187  192 .4  423 .9  ,867 1.5070 102.2  1 . 0 9 1  - .9  12.0 1 3 7 . 3  .e31 
3.79 7.19 2.68 13.04 2 / i / z  7 e . r  13.3 50.7 .774 2.335 4 2 . 9  ~51.o 20.0 129.90 1 .033  
-.8 .E64 8 6 . 4  .265 ,791 1 6 9 . 9  415.4 .581 1.000 104.5 1.231 -3.4 -12.6 320.3 e322 
- 2 . 5  1.370 70.7 ,394 1 . 1 0 5  4 1 . 0  187.2 .6700 1 .541  8 5 . 4  .e33 - 7  -19.2 244.3  .173  
2.3 .705 9 4 . 5  .269 1 .187  192 .4  4 2 3 . 9  .E67 1.5070 102.2 1.091 - , 9  1 2 . 0  137 .3  .e31 0 
3.66 7 . 0 6  2.68 13.04 2/1 /2  8 2 . 1  13.3 28.5 .581 4.068 12.7  L44.0 - 4 . 2  105.00 1.703 
. 7  .E80 9 4 . 0  .238 ,812 193.2 434.9  .619 1.0060 1 0 2 . 2  1 .242  - 3 . 7  -15 .9  301.6 .e63 
-8.0 1.374 8 5 . 7  .366 1 .126  1 6 . 2  186 .2  ,7140 1.538 8 6 . 5  .646 0.6 1.3 251.9 ,181 
2.1 .698 92.8 . e 7 7  1 . 1 7 4  1 8 7 . 3  429.0 .E48 1.4990 103.2 1.088 - .8  1 0 . 3  1 4 4 . 7  .E44 
3.83 7 . 2 3  2 . 8 7  13.25 2/1 /2  78 .8  10.4 5 1 . 0  .750 2.322 44.8 253.0 2 7 . 9  130.90 - 9 9 2  
4-6319.7 .150 8 0 . 9  
4-6540 . 5 1 2  3SO.5 
4-6640 .141 277 .3  
10.64 7 . 0 3  
.171 77.1 
,321 350.6 







. l 7 4  292 .8  
12.06 6.35 
. e 3 3  79 .0  
.357 311 .6  
,197 2 9 9 . 2  
15.19 9.38  
4-6130 4-6310.0 -139 
4-0310.0 4-6S50 .e97 
4-6060 4-8810 . I30  
10 .57  
4-6140 4-8311.0 . I 3 3  
4-6311.0 4-6S50 .LO2 
4-8580 4-0020 . le8 
10.40 
4-0140 4-0524.t  ,103 
4-0324.C 4-0550 .339 
4-9580 4-08LO ,1C1 
10.75 
2 3 . 7  
- 4 0 . 2  
- 1 2 . 0  
1 . 9 8  
1 8 . 3  
- 1 1 . 8  
- 1 2 . 0  
5.95 
2 2 . 3  
-43 .7  
-13.8 
4 . 2 9  
1 3 . 7  
- 1 1 . 8  
- 1 3 . 8  
1 4.05  
1 3 . 1  
-10 .7  
- 1 4 . 9  
4 e30 
17.7  
- 9 . 3  
- 1 5 . 6  
4 . 6 8  
1 7 . 4  
- 7 . 9  
-15.8 
5.19 - 
--  HAR3 ARRIVAL DATE = 2446540 (19  APR 1988) . 
a 3  .677 67 .6  ,241 ,802 1 7 2 . 5  438 .6  .609 ,995 102 .7  1.237 -3 .4  - 1 4 . 4  304 .4  ,269  
- 7 . 9  1 .373  8 4 . 8  ,368 1.122 1 9 . 6  190 .4  .7100 1.S35 8 4 . 1  .e52 6 . 4  1 . 4  248.1  . l a 0  
2 .8  . I 2 1  9 7 . 5  ,263 1 .204  202.2 418 .1  .E87 1.520D 101.1 1 .097  - 1 . 5  10.6 129.8  ,216 
3.80 7.20  2 - 8 3  12.84  z / i /e  8 7 . 3  1 7 . 5  4 9 . 2  . r e t  2.403 4 4 . 0  c53.e 29.e ter.50 1.013 
. 3  ,876 9 0 . 3  ,238 ,803 181.1  437.6 .Ole .99¶0 102.S 1.236 - 3 . 5  -14 .8  3 0 3 . 3  .e65 
-7 .6  1.373 8 4 . 8  ,368 1.122 20.1  190.4 .7090 1.535 8 4 . 1  ,852 6 . 0  . 2  247.9  ,178  
2 . 5  .713 9 6 . 0  ,267 1.188 1 9 7 . 0  423 .1  .871 1 . 5 0 5 0  1 0 2 . 0  1.091 - 1 . 2  10 .4  137.4 .eel  
3.75 1.13 2 . 6 7  i 2 . w  2 1 i i 2  87.3 1 4 . 2  4 7 . 7  . 7 4 i  2 .474  4 2 . 2  c5s.o 27.7  127.20 i,oez 
-1.0 ,862 8S.7 , 271  .789 168.3 446.6  , 8 1 5  1.002 104.9  1 . 2 3 0  - 3 . 4  -12 .4  322.0 .329 
-2.4 1 .369  76 .3  .a96 1.102 4 2 . 7  191 .2  .665D 1 . 5 3 9  8 2 . 8  .e40 .6  - 1 8 . 9  240 .0  .175 
2 . 5  .713  9 6 . 0  .267 1.188 1 9 7 . 0  423 .1  ,871 l.SO50 102.0 1 .091  - 1 . 2  10.4 137.4  .e27  
3 .69  7 .09  2.6? 12.99 2 / 1 1 2  91.4  1 4 . 2  27 .7  - 5 S 6  4 .114  12.3 245.7  - S . O  1 0 3 . 8 0  1.763 
.4  .877 9 3 . 3  ,241 ,808 190.4 436 .6  .613  1 . O O S D  102.5  1.240 - 3 . 5  -15.0 305.9 . P O 7  
- 7 . 8  i . 3 7 3  8 4 . 7  .368  1 .122  19 .8  190.4 . i o 9 0  1 .535  84.1  .est 8 . e  . 9  248.0  ,179  
3 . 7 8  7 .18  2 . 7 9  13 .16  2 /1 /2  8 7 . 3  11.4  47 .7  ,729 2 . 4 7 2  43.4 $254.0 26 .5  i e r . 9 0  1 . 0 ~ 1  
2.2  ,706 9 4 . 4  ,273 1.173 191 .8  423 .0  -853 1.4930 102 .9  1.085 - 1 . 1  9 . 1  144.6 ,239  ++ 
- . 8  .E63 89.7  ,258 .793 179.0 443.8 ,588 ,998 1 0 4 . 0  1 .233  - 3 . L  - 1 2 . 5  320 .4  . S i 2  
- 2 . 7  1 .370  79 .4  ,390  1 .107  38 .8  191.0 .67SD 1.538 8 3 . 1  .E42 .9 - 1 T . 6  241.2  . I 7 2  
2 . 2  . I 0 6  9 4 . 4  .273 1 . 1 7 3  191 .8  428 .0  . e 5 3  1.4930 102.9  1.085 - 1 . 1  9 . 1  144 .6  ,239  
5.62 7 . 0 2  2 . 7 9  13.16 2 /1 /2  9 0 . 4  11.4 2 9 . 4  ,619 3.942 12 .7  2 4 5 . 1  - 1 . 4  100.90 1 .621  
. s  .OBI 9 6 , s  .ZKI . e 1 7  200 .2  435.7  , 6 1 2  1.0210 102.9 1 . 2 4 6  - 3 . 6  -15.1 305.1  .e96 
- 3 . 6  1.373 8s.o .367 1 . 1 2 3  1 8 . 9  190.4 , 7 1 1 0  1 . 5 3 5  04.1  .sse 7 . 0  3 . 5  240 .5  . l e 4  
2 . 0  .699 9 2 . 6  .E81 1.160 186.6  433 .0  , 834  1.1850 1 0 3 . 9  1.079 -1 .0  1.1  1 5 2 . 3  .2J1 
3.80 7.28 2 .98  13 .31  2 /1 /2  8 7 . 3  8 . 8  49 .1  .66S 2.405 47 .4  L56.9 11.2 129.50 e 9 6 2  
,663 9 2 . 8  ,260 ,797 187 .9  442 .9  ,590  1 .0040 104.0 1.235 - 3 . 1  -12.0 320.9  a 3 1 2  
- 2 . 7  1 .370  79.4  .390 1.107 3 8 . 9  191 .0  .6750 1.538 3 3 . 1  , 6 4 2  . 9  -1I .B 241.2  . I 7 2  
2 . 0  ,699 92 .6  .281 1.160 186 .6  433 .0  .E34 1.4350 1 0 3 . 9  1 .079  - 1 . 0  7.1 1 5 2 . 3  , 2 5 1  
3.62  7.02 2 . 9 8  13.37 2 /1 /2  90 .4  3 . 8  2 8 . 9  ,616 4.006 12.3 245.0  - . 5  107.30 1 . 0 5 9  
- . 9  ,864 9 5 . 6  .e69 .BO2 195.6  44Z.B 
-2 .5  1 . 3 7 0  7 8 . 8  .393 1.104 4 0 . 9  191.1 
1.6 -692 90.6 ,291 1.147 181.4 437.9 
3.06 7.00 3.27  13.63 2/1/2 9 0 . 9  6 . 4  
-1.2 .867 98.5  .283 .OD8 202.9  443.3 
1 . 7  -686  8 8 . 4  .305 1 . 1 3 6  176 .3  442.1 
3 . 7 2  7.12 3.67 13 .95  2 / l / t  9 1 . 0  4.4 
-2.3 1.369 77.0 ,399 i.ioo 4 4 . 2  191.1 
1 . I 6 6  1.0170 104.5  1.239 
,6700 1.539 3 3 . 0  ,641 
,813 1.4610 105.0 1 .073  
21 .2  ,584 * . e s t  1 1 . 1  
I .579 1.0370 105.2 1 .243  
I .a610 1 .540  8 2 . 7  -838 
1 ,789  1 .482  106.3 1.061 
I Z4.7 .531 4 .671  9 . 1  
-2 .9  -10.9 322 .9  
. 7  -16.4 2 4 0 . 5  -.* 4.6 159.6  
C46.7 -.I 101.50 
- 2 . 6  I -19.2 - . 4  32S.9 239.5 
- . e  2 .2  166.8 
, L48.4 L.3  10s.00 
.321 
. 1 7 3  






-1.6 .a72 101 .4  .303 ,817 209 .3  443.9 . S 7 0  1.0640 108.3 1.249 - 2 . t  - 1 . 6  329.6 .3$7  
3.80 7.20  4 . 1 9  14.37 2 / l / e  9 2 . 8  3 . 0  Z l . 8  .471 S .290  7 . 9  1 5 0 . 1  .8 103.40 C.OC1 
-2.1 1.360 7o.s .4or 1 .09s  4 0 . 3  1 v i . s  . C I ~ O D  1.541 82.3 .am .L -19.9 231.1 . i m  
1.1 .e80 85.9 ,324 1 . 1 2 s  i7 i .s  447.8  ,761 i . 4 8 9  207 .1  1.060 - .9  -.5 174.0 ,307 __ -- . . - - WAR8 ARRIVAL DATE L446550 (29 APR 1986) 
0 0 . 4  2 4 . 1  . I  .ors 06.0 .e47 
352.4 -40.1 -0.1 1 .373  8 4 . 0  ,370 
246 .6  - 3 . 4  3 . 3  .731 9 8 . 9  ,204 
0.69 3.92 3.08 7 . 2 7  2 . 7 7  1P.80 
.sot . t or  
.IO60 1.135 
.e89 1.5200 
47 .1  .e80 
103.2 1.C35 -3.4 
01.9 .660 0.4 
t.903 44.4  L50.1 
105.0 1.099 -2.a 
-13.8 307.6 at97 
1 . 9  244.9 a103 
I 8.1 129.4 .219 
30.4 125.00 l.OL1 
107.7  10.1 -1.8 ,800 84.8 .e79 
I 352.7 -8.9 4.3 1.369 7 7 . 0  ,401 
I L55.1 - 7 . 7  e . 7  .rea 97.1 .tea 
0.93 4.~0 3 . 8 ~  7 . ~ 2  a.7s ~c.97 
1 . I07  18O.L 448.L 
1.100 44.0 194.9 
C / l / t  100.0 l S . 4  




,874 i . ~ o r o  
105.4 1.CLI -3.4 
80.4 -847  .4 
101.8 1.09t - 1 . 4  
4 . L O 8  It.? t 4 T . 8  
183 
STOPOVER TIME S 30 O A Y S  1986 OUTBOUNO SWlNLBY MlSS10N OURATlON i 680 C A Y S  
M A R S  A R R f V A L  E A T E  i e 4 4 6 5 5 0  
__ 
LIUNCH SWNLBY 8PEEOl 
SWNGBV ARRIVE SPEEO3 
DEPART RETURN SPEEO5 
R A l -  
RA3 



































-3.5 -14 .1  308.9 ,299 
I 6 . 1  2.3 2 4 5 . 0  ,184  
-1.2 6 . 0  152.4 ,246 
L57.7 31.4 126.60 1.044 
-29 APR 1996 
v z  1 2  
v 4  I 4  
V 6  1 6  
INC RAP 
1.258 -3 .4  
,659 5 . 8  
1.086 - 1 . 3  
41.8 251.1 
RA2 3PEEC2 
R A 4  SPCEC4 
RA6 SPEEC6 
E T A  PERIC PROP 
4 - 6 1 5 0  4-6311.0 ,141 
4-6311.0 4-6510 ,292 
10.53 
-_ _- 
4-aseo 4-6oso ,150 
309.2 .292 
2 4 4 . 5  .180 
144.9 .23¶  
125 . iE  1 . 1 4 2  
4-6150 4-6321.L .143 93.4 17.9 - .9 .a61 8 9 . 1  .262 ,791 177.8 444.8 .584 .998 104. 
4-632l.L 4-6510 .316 352.1 -11.3 -2.6 1.370 79.1 .392 1.106 .s 194.8 .6720 1 .539  80. 
4-6580 4-6830 .130 264.3 -10.6 2.4 ,715 91.9 .270 1 . 1 7 4  * $  427.2 ,857 1.4910 102 
10.46 6.14 3.97 3.72 7.12 2.77 13.11 2 / 1 / 2  .9  12.4 29.0 .601 3 .9  
4-6160 4-6310.6 .164 63 .7  21.9 .I ,878 95.8 .212 ,811 197.2 437.5 ,607 1.0150 103.1 1.243 
4-6310.6 4-6550 ~ 2 9 9  352.4 -40.7 -8.2 1.373 84.0 ,370 1.120 22 .2  194.3 .7060 1.535 81.9 ,660 
4-6580 4-6840 .137 273.7 -15 .0  2 .1  .707 94.2 ,216 1.160 191.2 432.0 .E40 1.4790 103.6 1.079 
1 1 - 0 0  7.10 4.21 3.89 7.29 2.89 13.28 2/1/2 91.4 9 . 7  46.2 .e73 2 . 5 5 1  45.5 
4-6160 4-6321.0 .149 83 .7  18 .1  - . 9  .861 92 .3  ,262 ,791 186.6 4 4 3 . 6  .587 1,0030 104.2 1.234 -3 .1  -11.8 322.6 .314 
4-6321.0 4-6550 .314 312.1 -11.6 -2.7 1.370 79.2 .391 1.106 39.4 194.8 ,6740 1.539 80.9 .e51 - 9  -17.4 2 3 7 . 9  -176  
4-6560 4-6840 ,137 273.7 -13.0 2.1 .IO7 94 .2  -276  1.160 191.2 432.0 -840 1.4790 103.6 1.079 -1.2 6 .0  152.4 .246 
10.64 6.93 4.04 3.71 7 . 1 1  2.89 13.28 2/1/2 98.8 9.7 28.8 .609 4 . 0 1 5  12 .1  247.3 - .4  106.90 1.935 
4-6170 4-6322.0 .169 79.2 17.7 -1.0 .862 91.3 .270 .799 194.6 443.5 .584 1.0150 104.6 1.237 -2 .9  -10.7 3 2 4 . 1  - 3 2 2  
4-6322.0 4-6550 .322 352.2 -10.6 -2.5 1.370 78.7 ,394 1.104 41.2 194.8 .6690 1 .540  80.8  ,610 . 7  -18.0 237.4 ,177 
4-6560 4-6850 .147 282.7 -14.4 1.9 .700 92 .3  ,284 1.148 lU5 .9  436.8 .E21 1.4720 104 .5  1.073 -1.1 3 . 8  159.8 ,256 
i i . 1 1  1.37 4.27 3.74 7.14 3.10 13.49 z / i / z  99 .2  7.4 27.3 .579 4.240 11.0 ~48.3 - . I  i o i . e o  1.870 
4-alQO 4-6323.a . l o 6  78.6 17 .3  -1.3 .885 98 .1  ,284 ,806 201.7 443.9 . I 7 7  1.0340 105.3 1.242 -L.6 -9.L 327.4 a337 
4-6823.9 4-6550 .337 352.6 - 9 . 1  -L.3 1.369 77.8 ,400 1.101 44 .3  194.9 .6610 1.541 80 .5  ,647 - 4  - 1 8 . 9  236.5 e180 
4-6580 4-6860 ,162 291.1 -15.2 1.7 .E93 90.2 .e95 1.134 180.6 4 4 1 . 1  .799 1.4890 105.0 1.069 -1.0 1 . 3  1 6 r . L  . e 7 4  
11.85 6.04 4.64 3.81 7 .21  3.40 13.75 2/1/2 99 .9  5.4 L4.9 .I30 4.831 9 . 4  L49.9 -.3 104.90 1 .923  
4-6190 4-6326.3 .e29 80.9 1 7 . 1  -1 .6  ,869 101.0 .SO2 ,814 208.2 444.5 ,568 1.0600 108.3 1.247 -2.2 -7.4 3 3 1 . 0  .357 
4-6326.8 4-6530 .357 353.3 - 7 . 6  -2.0 1.368 7 6 . 5  .407 1.098 48.3 195.0 .E490 1.545 80.1 .644 . l  - 1 9 . 6  2 3 5 . 3  . l e 4  
4-6580 4-6870 . I 8 1  298.5 -15 .1  1.5 ,687 87.9 . S i 0  1.123 171.3 446.2 . I 7 5  1.471 106.9 1.059 -1.0 -1.5 174.4 -292 
12.86 0.95 5.13 3.91 7.30 3 .82  14.09 2/1/2 100.8 3.9 22.1  ~ 4 7 1  5.209 7.7 252.3 a 6  103.30 1.984 
































. I 3 8  85.9 
.e99 353.5 










14 .4  
-7 .4 
- 1 . 8  
4 . 3 6  
21  .6 
-35.5 
- 9 . 5  
3.93 
1 6 . 8  
-10.4 
- 9 . 5  
4 .OO 
21 .0  
-37 .6  
- 1 2 . 1  
4 .11  
17.4 
- 1 1 . 1  
- 1 2 . 1  
4.03 
17 .2  
-10 .2  
-13 .9  
4 .24  
16.9 
- 8 . 8  
-14.0 
4 . 5 9  
16.7 
- 7 . 3  
-15.2 
5 . 0 8  
- .1  
-8 .3  
4 -0  
4.04 - .2  
- 7 . 5  
3 .1  
3.95 
-1 .5  
-2 .0 
3 .1  
4 .06  
- . e  
-7 .3  
2.8 
3.93 




- .e  
-7 .8 




2 . e  
3.87 




- 1 . 4  
-2 .2  
1.7 
3.97 
- 1 . 7  










































7 . 3 1  
8 6 . 0  
83 .3  
loo. 5 
88 .7  
83.1  
99 .0  
2.88 
83 .5  
76.7 
99 .0  
2.88 
9 1 . 8  










2 .87  




94 .8  
78.6 
94.0 
5 . 0 0  
97.7 
7 7 . 7  
92 .1  
3 - 2 1  
100.6 
76.5 
89 .9  
3.53 
s.ae 
.214 ,797 167.9 442 .2  
,373 1.120 24.8 198.0 
,268 1.214 2 1 2 . 3  417.0 



























































































4 . 4 5 2  
103 .2  
79.8 
102.6 
2 . 7 5 0  
104 .6  
78.8 
102.6 
4 . 0 4 0  
103.4 
79.6 
103 .3  




4 .020  
104.7 
78.0 




105 .1  
4.570 















1 3 . 7  
1.237 
,668 


















. e 5 7  
1.066 











1 . 7  
-2.1 
- 3 . 1  
.o 
-2 .1  
250.7 
- 3 . 3  
5 . 5  




-1 .7  
2 4 9 . 0  
- 3 . 3  
6 . 1  
- 1 . 4  
258.7 
- 3 . 0  
. 7  
- 1 . 4  
e49.2 
- P . 8  
. e  
- 1 . 3  
250.2 
- 2 . 5  
a3 
- 1 . 2  
251 . E  
.o  
- 1 . 2  
L14.0 
~ 5 6 . 7  
- e s t  
-13.4 310.8 
2 .1  242 .5  
















1 * 190 
*see 
* 1 84 
,234 
1 . 7 5 9  
.302 
.le8 
. e42  
1.116 
. 3 l U  
.183 
,242 
1 . 8 0 1  
,324 
9 1 64 
.est? 
1 .839  




. 3 ¶ 7  
. i v e  
.210 
1 . 9 3 6  
.E48 .797 176.0 441.0 
.374 1.119 2 5 . 5  198.0 
.e67 1.194 208.9 421.7 
12.99 2/1/2 103.2 16 .8  
.e91 . I 8 4  163.5 450 .4  
-408 1.099 47.7 198.3 
.E67 1.194 2 0 6 . 9  421 .7  
12.99 2/1/2 107.8 16.8 
-13.7 312.1 
- . 4  241.8 
6 . 3  136.9 
t8.8 122.60 
- 1 1 . 7  329.3 
- 1 9 . 1  233 .1  
6 . 3  136.9 
- 9 . 5  100.10 
.176 113.0 
.355 355.3 
. I 3 6  250.9 
11.30 7.24 
.140 76.6 
-297  353.6 
.134 259.7 
10.69 6.77 
.248 ,800 184.8 440.1  
.374 1.119 21.7 198.0 
,269 1.177 201.5 426.5 
13.09 2/1/2 103.2 13.5 
,268 .789 175.5 448.0 
.395 1.106 41 .1  198.3 
.269 1.177 201 .1  426.5 
13.09 2/1/2 106.6 13.5 
,253 ,806 194.3 439.2 
.373 1.120 25.2 196.0 
-273 1.161 196.0 431.1 
13.22 2 /1 /2  103.0 10.8 
- 1 3 . 6  312.7 
-1.0 241 .6  
6 . 1  144.7 
28.3 122.70 
- 1 2 . 0  325.0 
- 1 7 . 9  235.2 
6 . 1  144.7 
-3 .1  105.00 




- 1 3 . 3  312.7 
.6  242 .1  
4 . 7  152 .4  
30.9 123.60 
-11.5 324.7 
-17.4 2 3 5 . 5  
4 .7  $ 5 2 . 4  
-.8 106.30 
,149 87.0 
.S i8  354 .1  
. I 3 6  269.2 
1 0 . 1 1  6 . 9 1  
,167 81.7 
-124  354.2 




.15e ees .1  
11.17 7.80 
.264 ,793 185.0 444 .8  
.393 1.107 4 0 . 1  198.2 
,273 1.161 196.0 431.1 
13.22 2/1/2 106.4 10.8 
-271  .797 193.2 444.3 
.398 1.108 4 1 . 5  198.3 
,279 1.146 190.6 435.8 
13.39 e l l / & ?  1 0 6 . 1  8 .4  
-10.5 326.3 
-18 .0  e 3 3 . 1  
e . 7  159.9 









, 200.4 444.6 
, 4 4 . 4  198.3 
185.1 440 .4  




1 107.9 4 .8  
- 9 . 0  329.1 
- 1 8 . 8  2 3 4 . 4  
- 3  167.4 
- .e 104.60 
-7 .L  33e.6 
- 1 9 . 8  233.4 
-L .4  174.7 




. e 2 5  82.4 
-357 355.4 
el66 296.7 
lC.67 6 . 5 9  
- - - -- - I-_ - . ._ - WARS hRRlVAL DATE : 2446570 (19 MAY 1986) - -  
4-6130 4-6315.7 ,154 98.4 21.0 - . 4  .E71 85.0 ,263 . 7 9 4  165.7 444.0 .Sa6 1.003 104.3 1 . 2 3 3  -3 .4 -13 .0  314.0 - 3 1 8  
4-6313.1 4-6570 -318  354.7 -39.9 -8 .6  1.374 82.8 ,377 1.121 26 .8  201.4 .6990 1.543 78.0 .E77 6 . 6  C.3 e41.0 .e01 
4-6600 4-6810 .162 241.4 3.1 5.1 ,753 102.0 .e74 1.223 217.8 416.6 ,889 1.5180 101.2 1.103 - 4 . 1  - . 7  l L 7 . 3  . t 3 5  
11.78 7 . 5 1  4 . 0 9  4.27 7.67 3.42 13.06 2 /1 /2  109.2 25.0 44.7 .594 2.631 48.1 262 .1  31.2 122.70 - 9 6 9  
4-6140 4-6316.L ,140 91.6 2 0 . 8  -.I .E06 87.8 ,254 ,795 173.6 442.7 -592  .997 103.7 1.233 -1.4 - 1 3 . 2  515.3 a307 
4-6316.L 4-6S70 .30? 355.1 - 3 5 . 7  -7 .8  1.374 82.8 .377 1,120 27.5 201.4 .6980 1.543 78.0 a677 1.8 - * 8  240.1 e195 
4-6600 4-6820 A 4 8  247.4 - 5 . 8  3.7 .743 100.6 .Z71 1.201 212.1 421.2 . e 7 1  1.5210 101 .9  1.098 -2 .7  3 . 1  136.2 * e 3 2  
11.22 7.06 3.93 4.16 7 . 5 5  3.13 13.05 2/1/2 109.9 18.8 42 .2  ,637 2.778 41.1 L59.2 29.S 121.30 1.132 
4-8t40 4-6331.6 .e00 119.7 12.0 -2.0 ,854 81.5 .Si ) .  . I 8 0  159.7 453.7 ,537 1.023 1 0 7 . 6  1.226 - 5 . 7  -11 .3  334.6 ,381  
4-6531,6 4-6570 .381 118.9 - 5 . 4  -1 .6  1.168 7 5 . 1  .420 1.096 12.5 201.5 .e360 1 . 1 5 5  75.8 ,662 - . 4  - 2 0 . 6  231.5 .PO8 
4-0600 4-6620 -148 247.4 -3.1) 3.7 .743 100.8 ,271 1.201 212.1 421.2 -875 1.1270 101.9 1.096 -2.7 3.5 136.2 e 2 3 2  

























l l . O ?  
82.5 20.4 -.I ,887 
355.3 - 3 3 . 8  - 7 . 1  1.374 
255.4 -8.1 2.9 .734 
8.92 3.93 4.11 7.51 
103.1 11.4 -1 .3  .E56 
358.7 -9.0 -2.2 1.371 
255.4 -8.1 2.9 .734 
7.04 4 .05  4 .11  7.54 
90.7 .e52 
82.4 .378 





Z / l / L  110.1 
441.7 















. ~ g a o  103.1 
.6970 1 .543  78.0 
.E62 1.1010 lO2.S 
4 1 . 0  ,653 L.65S 
r.i?35 







- 3 . 3  - 1 3 . 1  316.C 
5.3 -2 .1  239.8 
-L.1 4.L 144.4 
Z58.4 L8.l lLO.70 
-3 .c  -11.1 3 2 8 . ~  
.3 - 1 8 . 7  233.6 
I -E.). 4.L 141.4 




1 .211  
' ~ 3 3 1  
-195  
.C38 




. $Et  
. I 9 3  
.E41 
1.111 
. m i  
87.4 .e73 
78.1 ,400 

















L / l / L  109.0 
,790 183.1 
1.109 40.@ 
1.264 I c O l . 0  
L / l / C  (13.2 
,971 1.000 105,l 
.E640 1.150 76.9 
.882 1.1010 1 0 L . l  
ee.2 .149 4.10I 
,597 1.0070 103.4 
.E41 1.4810 103 .1  
41 .1  .84L L.8L l  
,979 1.0010 104.8 
,6690 1.149 77.1 
-847  1.1810 103.1 
L8.O .SO0 4.OL1 
.eo70 1.543 70.a 
74.1 LO.0 -.I ,868 
t64.4 -11.L 11.4 .7L$ 
3 5 5 . ~  -31.2 -1.4 1.374 




91.L 16.5 -1.L .a57 
356.4 -lO.L -L.4 1.379 
L64.4 - l r . e  2.4 .n?I 
6.07 4.03 4 . 0 9  7.49 
I 1 . t s e  -8.0 - i ~ . s  3 e r . t  
j a.om 4 . 7  3 .3  $ 1 ~ . 3  
,670 .9 -10.0 L34.0 
11.3 L91.4 -e.# 103.40 
184 
TIME = 30 DAY3 
-8WNGBI--~PEEOl- R A l  - 
A R R I V E  EPEE03 RA3 
RETURN OPELO¶ R A S  
PROP AERO 
4-631$.8 -183 68.8 
4 - 6 3 7 0  .316 354.7 
4-68SO .lhl 214.2 
11.69 1.43 
- - -  __ 
1986 OUTBOUND SWINGBY HlSSlON DURATION 5 680 C A Y S  
M A R S  A R R I V A L  DATE : 2146570 
19 MAY 1906 
Pa1 2 V 2 I L OECL2 RA2 SPEEOZ 
P91 1 V 4 1 4 OECL4 R A 4  8PEE04 
PO1 8 V 8 1 8 OECL6 R A 6  OPEECI 
2.693 46.8 263.9 34 .0  123.20 i . 0 1 1  
PSI GCCEN -SHA 
PSI S ECCEN SUA 
P81 5 ECCEN SUA 


























6-6160 4-6326.7 .le9 62.8 16.4 -1.5 .e60 97.1 .284 .BOO i98.e 445.4 .3r3 i.0270 105.5 1.236 -2.5 -6.8 331.0 .339 
11.82 7.63 4.54 4.19 7 . 5 8  3.10 13.50 21112 113.7 7.4  25.1 ,524 4.498 8 . 8  ~ ~ 3 . 6  -1.3 104.30 1 . 6 3 1  
4-0328.9 4-6570 . 3 5 7  357.7 -6.7 -1.8 1.310 78.5 4 1 0  i . i o i  48.1 201.5 .6soo 1.553 76.4 .e65 -.e -19.9 232.4 ,201 
4-6600 4-6870 . i s 8  293.5 -15.2 1.5 .702 91.8 .mi 1.120 184.3 443.8 ,195 1.4460 i05.r i.058 -1.3 -3.3 i rs .0  .e71 
4-6326.7 4-6-370 -339 357.0 -8.2 -2.1 1.371 77.6 .403 1.105 44.5 201.5 ,8600 1.551 76.7 .668 .1 -19.2 233.2 .19I 
4-6600 4-6860 .141 284.0 -14.6 1.8 .109 93.8 ,282 1.133 189.9 439.4 .e14 1.4530 104.8 1.066 -1.4 -.I 167.5 e259 
4-6100 4-6328.9 .220 84 .1  16.3 -1.8 ,864 100.1 -301 .BO7 205.4 445.9 .S64 1.0510 106.4 1.243 -2.1 -7.0 334.5 -357 
12.60 8.31 4.99 4.30 7.69 3.32 13.71 2/1/2 114.2 5 . 1  23.1 .471 4.989 7.1 256.0 -.8 102.90 1.860 
HARS ARRIVAL DATE 5 2446580 (29 HAY 1986) -------I-- - - - _- - -_ - - 
THEI .  1rlET2 
THE13 THE14 
THE75 THETO 
SUN A SUN R 
97.3 .26r .ai1 201.1 439.9 
02.7 .377 1.121 26.9 201.4 
95.1 ,276 1.148 igs.1 434.9 
















I 1  
I 3  
1 J  
















4-652-3.1 .164 8 4 . 1  
4 - 6 5 7 0  ,326  356.6 
11.31 1.19 
I - 6 6 ~ 0  .id1 274.2 
94.2 -272 .194 191.5 445.3 
95.7 .e76 1.140 191.5 434.9 
2.98 13.33 2/1/2 113.3 9.4 
78.4  ,390 i.108 41.9 2oi.s 
104.9 1.234 -2.8 -10.3 328.5 .326 
77.0 .6 t0  . 4  -18.4 233.8 ,194 
104.0 1.013 - 1 . S  1 .6  160.0 .249 








































,865 86.9 .e61 ,792 171.2 444.4 ,181 .999 104.2 1.232 -3.4 -12.8 318.6 -316 
1.3711 82.0 .381 1.122 29.2 204.8 ,6940 1.551 78.4 , 681  5.9 -1.2 239.5 .207 
7.82 3.52 13.19 2/1/2 115.6 21.6  41.5 .6Ol 2.821 41.7 262.4 30.6 120.10 1.094 






























-3.2 -12.6 319.6 $310 
3.2 -3.1 238.9 ,204 
260.6 LI.L 119.LO 1.202 
-3.3 -11.3 332.0 .34L 
-P.I 0.0 ids.9 .e40 
-.I -LO.O ~ L . O  .ens -r.a 2.0 143.8 ,240 





.e64 93.0 .e59 ,798 188.8 442.4 ,591 1.0040 903.8  1.236 -3.1 -lL.l 320.0 ,311 
.I35 99.1 ,274 1.169 206.2 429.8 ,848 1.4890 103.2 1.082 -2.1 1.8 152.0 -943 
i . s r 5  81.9 .a82 1.122 29.6 204.6 .e940 i.ssi 76.3 ,887 5.3 -2.9 2so.o .cas 
7.78 3.11 13.23 2/1/2 ii6.i 13.2 40.1 .a23 e.917 39.4 mi.6 ~ 9 . 4  ii9.50 ~.iss 
.i49 96.3 15.3 -1.4 , 854  90.3 .mi .re7 mo.8 4 1 7 . 1  .573 i.ooao 
. i m  259.9 -10.3 2.7 ,135 99.1 ,274 1.169 206.2 429.8 .e48 1.4890 
1.53 7.15 4.04 4.38 7.77 3.11 13.23 e/i/e 119.0 13.2 28.7 .560 









-8.0 -11.0 33O.P 
. 2  -19.1 2S3.4 
-2.1 1.8 152.0 




















,176 73.3 18.9 
11.81 7.42 4.36 
,319 357.1 -36.5 
.145 269.2 -12.9 
.162 68.5 15.1 
A 2 9  559.5 -6.4 
,145 269.2 -12.0 
11.63 1-24 4.18 
-.7 .e68 96.4 .e68 .BO6 198.1 
-8.0 1.375 82.1 ,381 1.123 29.1 
4.45 7.85 3.05 13.32 2/1/2 115.5 
2.2 .72e 97.4 .275 i . i i i  200.6 
-1.5 .ass 93.5 ,274 ,791 ie9.s 
-2.0 1.372 78.2 - 4 0 1  i.iii 42.4 
2.2 .le6 97.4 .275 1.151 200.4 
4.39 7.78 3.0s 13.32 2/1/2 119.1 
441.6 .590 1.0210 
204.6 .6950 1.510 
t 434 .2  e834 1.4880 
10.5 41.8 ,192 
446.4 ,514 1.0080 
2n4.5 .as50 1.557 , 434.2 .e34 1.4660 

















-3.0 -11.4 320.0 
6.1 -.5 239.7 
-1.8 .4  159.0 
269.0 33.9 121.00 
-2.8 -10.0 331.0 
.1 -19.3 233.3 
-1 .8  .4 159.9 
2534.8 -3.3 104.50 
-2.4 -8.8 333.3 
-.l -19.9 232.9 
-1.0 -1.7 i6r.e 
r5e.i -3.0 io3.10 
-.4 -20.0 ese.3 
-t.l -8.9 336.5 
-1.5 - 4 . L  175.1 

















,185 05.0  15.8 -1.0 , 811  9e.1 .28s -797 197.0 448.4 .570 1.0240 
.340 359.7 - 7 . 2  -1.0 1.372 71.5 .do5 1.109 44 .8  204.4 .6sso 1.558 
. i 1 8  279.1 -14.5 1.9 ,118 99.6 .2rs 1.131 194.9 438.5 .618 1.4520 





,215 86.2 15.8 
.358 .4 -5.9 
-152 289.2 -15.3 
12.68 8.11 4.91 
.e49 89.2 1 1 . 7  
.360 1.6 -4.7 
.le3 298.9 -15.4 













-2.3 -866 102.5 .32l .e13 209.6 447.4 ,552 1.0740 
1.3 -702 91.3 .294 1.108 183.5 411.1 -182 1.4510 
-1.3 1.310 71.2 .42i 1.100 5 2 . 1  204.3 .e370 1.563 









-1 .8 -4.9 340.5 
-.e -21.2 L31.I 
-1.4 -6.9 182.8 
tm.0 - . e  ioi.10 




- HhRS ARRIVAL DATE x L448590 ( 8 JUN 19881 - 
-.s .BO'S 8 6 . 0  ,269 . roo  160.8 u6.z ,517 i.ooe 
-8.1 1.376 81.8 ,386 1.126 30.8  207.5 .6920 1.560 
4 . 1 6  8 . 1 5  4.11 1 3 . 4 5  2/1/2 120.5 28.2 41.3 . S O 4  
6.0 .768 104.0 ,288 1.226 223.1 420.4 ,873 1.5780 
-8 .4  -1r.4 s c i . 9  
-s.r - 5 . 8  i33.t 
6.t -1.4 239.8 
L86.1 31.9 119.30 
-3.2 - 1 t . 2  f22.9 
5.s -3.9 239.1 
-3.4 - . O  143.1 
-3.3 -11.0 136.6 
-3.4 -99 143.1 
L58.3 -13.6 99.10 
-3.1 -11.7 323.5 
1.1 -4.4 939.0 
-2 .5  -.o 151.1 
L83.9 28 .9  118.00 
-3.0 -10.6 333.7 
-.4 -20.0 233.I 
- e , 5  -.o 151.7 
r8s.e. ce.6 110.10 
- . r  - P ~ . O  233.0 
z16.0 -8 .5  ior.70 
,153 109.3 17.8 
. see  358 .8  -38.1 
,194 c44.3 2 . t  








4 - 0 3 3 2 . 4  4 - 6 5 9 0  









4 - m ~ ~  1-6eso 
4-63~9.e 4-t)wo 
*-air0 4-8328.C 
4 - 0 6 L O  4-8850 
104.8 
lot. 4 





















7 4 . 0  
.511 
5117 













. r i i  
1.225 
, 6 8 1  
1.094 
15.0 
a 1 4 9  115.1 17.8 
.316 - 1  -31.8 
.I61 256.2 -9.4 
i r . 06  r.43 4.04 
-1.0 ,881 92.1 ,263 .794 186.0 444.0 .$85 
4 - 6 5  8.04 3.39 13.81 WlI2 121.3 14.6 39.3 
-1.6 ,851 69.3 ,277 .763 178.1 418.8 . S O 6  
3.0 -746 100.8 ,279 1.171 211.6 429.2 -849 
- 7 . 0  1.376 01.5 ,366 1.121 31.1 207.5 .mi0 
3.0 .748 100.0 .e79 1.171 211.0 429.2 .e49 
-1.0 1.374 77.8 .408 1.114 43.5 207.3 .e620 













,152 102.3 13.8 
a335 2.4 -6.4 
el61 256.2 -9.4 













-170 78.1 17.9 -1.0 .e63 91.5 ,269 .801 195.2 443.e .SO5 1.0160 
-321 359.8 - S 4 . 1  -7.6 1.316 81.8 ,386 1.125 30.6 207.5 .6910 1.560 
. i s 4  264.6 -12.4 e .4  .r3s 99.2 .278 i.i)r 205.8 433.5 .a35 1.4780 
18-21 1.53 4.29 4.11 8.10 3.24 13.35 2/1/2 120.9 11.7 40.4 -582 
-160 93.0 14.7 -1.8 .e52 92.7 .e77 .788 189.2 447.7 .569 1.0060 
.33& 2.3 -6.8 -1.6 1.374 77.9 .405 1.115 43.1 207.2 .6830 1.566 
12.11 1.40 4.16 4.?1 0.10 3.24 13.31 t/l/t 124.1 11.7 28.3 -540 









1.238 -1.0 -10.8 323.7 
1.076 -L.l -.9 159.7 
.e91 5.7 - e . ?  es9.5 












i .o r6  
-E.7 -9.7 331.0 
-L.l - .8  159.7 
-t.4 -8.4 8S5 .8  
-.I -t!1.t e33.4 
-1.8 -2.8 167.5 
tS8.I -5.6 108.10 
-.s -to.) rs3.7 
es1 .s  -6 .4  ios.so 
-e.o - I -11.7 - a w . 8  L33 0 
-1.7 -5.1 1m.r 




.181 88.9 11.0 
.34t e.?  -1.7 
-150 t14.0 -14.4 
lL.38 7.59 4.4P 
.too 88.7 19.2 
~ 5 5 6  8.4 -4.1 
-151 L64.1 -15.5 
It.69 8.01 4.83 
-1.8 .8¶3 95.8 .e86 .793 195.0 441.5 .568 1.0200 
-1.5 1.373 77.4 ,409 1.113 44.8 207.2 . O S 8 0  i.548 
2.0 ,721 97.4 .e79 1.139 200.1 431.6 a821 1.4570 




4 # SI6 



















-t.O .8S8 98.9 .a01 -799 POl.9 447.6 ,519 1.0400 
-1.3 1.373 7e.1 ,415 1.110 47.8 207.1 .e490 1.170 
4.88 8.26 3.10 13.54 L / l / L  124.4 7.9 t 4 . S  -469 








1 . 5  
- 8 . C  -11.a 3LI.t 
5 .5  -4.4 t40.3 
-4.5 -4.8 141.0 
eo1.u m . o  i i i . 4 0  
4-02 SO 4-6St4.1 
4-S880 4-6680 






OTOP9VER T l U E  s 30 D A Y S  1986 OUT8OUNO 3WINt8Y MI3SlON OURATlON : 680 D A Y S  
MARS ARRIVAL O A l E  : 2446600  
18 JUN 1906 
LAUNCH SUNGBY -6PEEOl R A l  OECLl 1 1 V 1 PSI 1 ECCEN SMA THE11 THE12 PERlH APHEL PSI 2 V 2 1 2 OECL2 R A 2  SPEECP 
0WNGBY ARRIVE 6PEEOS RA3 OECL3 I 3 V 3 P S I  3 ECCEN $MA THE13 THE14 PERlH APHEL P31 4 V 4 I 4 OECL4 R A 4  3PEEC4 
DEPART RETURN EPEE05 R A 5  OECL3 I 5 V 3 P S I  5 ECCEN $MA THE15 THE16 PERIH APHEL PSI 6 V 6 I 0 OECL6 R A 6  3PEEO6 ___ PROP AERO OVL -OVA _--EVA - 0 V O  EVR TYPE SUN A 3UN R KAPPA - A  E INC RAP OECLP ETA PERIC 
4-0160 4 - 6 3 2 4 . 1 . 1 4 9  9 0 . 7 - 1 6 . 6  -1.2 ,817 91.2 .267 ,790 183.3 443.0 
4-0324.t 4-6600 ~ 3 2 1  3.2 - 3 1 . 3  -1.0 1.377 61.1 .391 1.129 32.2 210.2 
4-8630 4-6840 ,180 213.7 -8 .4  3.5 . 7 5 7  102.6 a 2 8 7  1.108 217.1 428.7 
12-81 7.84 4 . 0 3  4.98 8.37 -3.81 13.44 2/1/2 125.8 16.3 
-.. __ 
.380-1.0010 104.6 1.232 -3 .0  - 1 1 . 3  326.9 
.6880 1.570 13.5 , 7 0 7  5 . 1  - 5 . 5  239.9 
.e47 1.5290 103.6 1.089 -3.1 -2 .2  111.1 
39.0 -582 2.997 38.0 266.9 29.0 117.00 
,521 
,230 





4-81 70 4-6324.1 
4-6524.1 4-6000 
4-8630 4-6850 








4-0190 4-6334 . I  
4-0334.1 4-6600 
4-0050 4-0870 
4 - e s 3 i . i  4-6600 
- 1 5 7  109.1 







.159 98 .4  




.337 2 .4  
-160 269.4 
13.14 8.01 
.176 92 .8  
.341  6.0 
. I60 269.4 
12.80 7.73 
.203 91.3 
.359 0 . 0  
.156 L78.9 
13.25 8.03 
11 .9  
-3 .7  
-8 .4  
4.13 
16.9 
- 3 2 . 7  
-11.9 
4 .23  
13 .4  
- 4 . 1  
-11 .9  
4 . 1 5  
17.3 
-36.7 
-14 .2  
4.63 
14 .1  
- 3 . 7  
-14 .2  
4.37 
1 4 . 5  
-3 .0  
- 1 5 . 7  
4 .74 

























, 7 1 7  
8 .51  
-859 
1.377 
. I 4 6  















. re7  
8.60 
88 .0  .285 .reo 
77.2 ,412 1.117 
102.6 .287 1.188 
3 .81  13.44 2/1/2 
94.5 .271 .796 
81.1 .590 1.129 
lOi.0 ,283 1.163 
3.31 13.43 2/1/2 
175.0 4 5 0 . I  





2 1 1 . 3  432.9 
125 .5  13.0 
9J.8 ,281 .784 184.6 449.1 
77.6 ,410 1.119 44 .0  209.8 
101.0 .283 1.163 211.3 432.9 
3.15 13.43 2/1/2 128.3 33.0 
98.1 ,284 .e06 201.0 443.9 
81.2 .390 1.129 31.9 210.2 
99 .2  .e82 1.145 205.4 437.1 
3.38 13.47 2/1/2 124.7 10.4 
.337 1.002 106.0 1.226 
.6570 1.578 72.3 -700 
.E47 1.S290 103.6 1.089 
28.8 ,503 4.023 15.3 260.3 -13 .4  100.90 
.380 1.0120 104.8 1.233 -2.8 -10.4 327.3 
.6880 1.370 73.3 .707 5 2 5  -4 .3  240.2 
.835 1.4950 104.0 1.079 -2.5 -2 .4  1 5 9 . 3  
59.7 .569 2.945 4P.8 L68.7 32.0 117.70 
.563 1.0040 101.6 1.228 -2 .7  -9.4 337.3 
.6600 1.377 72.4 . I O 1  - . 9  - 2 2 . 7  234.8 
.e33 1.4950 104.0 1.079 -2.3 -2.4 159 .5  
.377 1.0340 105.3 1 .241  -2.0 -9.2 327.3 
.6890 1.570 73.5 . 7 0 7  6 .6  - 1 . 7  241.0 
.823 1.4670 104 .5  1.070 -2.1 -3.8 167.4 
41.8 ,330 2.801 4 7 . 2  273.1 37.7 119.10 
28.7 .s24 4.028 12.9 m 0 . 3  - 1 0 . 7  1oz.30 
95.0 .288 .789 192.7 448.7 ,562 1.0160 106.0 1.232 -2.4 -8.1 338.8 
77.2 .412 1.118 4 5 . 2  209.6 .6570 1.378 72.3 .700 -1.0 -22.9 234.7 
99.2 .282 1.143 205.4 437.1 .e23 1.4670 104.3 1.070 -2.1 -3 .8  107.4 
3 .38 13.47 2/1/2 128.4 10.4 27.4 . S O 1  4.210 11.1 L O l . 5  -9.3 102.30 
98.1 ,301 ,795 199.9 448.9 
76.4 ,418 1 .115  47.8 209.7 
97.3 ~ 2 8 3  1.127 199.5 441.2 
3.20 13.54 2/1/2 128.3 8.4 
.310 1.0340 106.7 1.L30 -L.O -6.9 3 4 1 . 1  
.e09 1.4460 1 0 S . O  1.061 -1.9 -6.U 1 7 S . L  
2 5 . 3  .460 4.507 9 .3  L03.4 - 7  9 101.70 







, 2 5 5  
.339 
.e34 












.239 . L61 
8.683 





STOPOVCR T I M E  X 30 D A Y 8  1988 INBOUND SWINGBY Ml88lON DURATION Z 400  O A l S  
WARS ARRIVAL O N E  2447490 
24 NOV 1980 
- .  - - -. 
LAUNCH ARRIVE 8PEEOl RAl DECLl I 1 V 1 PS1 I-ECCEN SWA THE11 THETO PERIH APHEL- P S I  2 -  V 2 I 2 OECLC R A 2  EPEE02 
DEPART SWNG8Y 8PEEO3 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN SWA THE13 THE14 PERIH APHEL PSI 4 V 4 1 4 OECL4 RA4 3PEEO4 
SWNG8y RETURN 8PEEC5 R A 5  OECLS 1 5 V 5 PSI  5 ECCEN SHA THE15 THE16 PERIH APHEL PSI  6 V 8 I 8 OECL8 R A 8  EPEE06 
_. - EVA - OVO _-EVR TYPE SUN A SUN R -! - A  
- WAR8 A R R I V A L  DATE = 2447490 (24 NO .. 
4-7340 4-7490 . i s 2  17 .7  4 . 0  - . 4  1 . 1 1 3  9 1 . 3  .260 1.311 353.5 471.1  1. 
4-7718.7  4-7620 . s s o  220.8 - 9 . 1  - 4 . 5  1.301 114 .4  
4-7310 4-7490 . i 3 3  1 3 . 4  2 . 1  - . 4  i . i i r  8 9 . 8  
4-1123.1 4-1830 .499 221 .5  - 8 . 4  -3.5 1.283 112.4  . 4 i 7  .e82 271.1 489.6  . 
4-7S2O 4-7716.1 .241 7 1 . 5  2 7 . 9  2 .0  .612 16 .7  .489 1.031 165.2 280 .7  
12.34 9 .11  3.8s  3.24 8 . 6 4  5 .20  
4-1520  4-7723.1 ~ 2 2 5  6 9 . 6  28 .8  2 . 2  .624 77 .9  
12.11 8 .73  3 .86  3 .38  6 . 7 8  4 .87  16.87 1 /1 /2  25.5 2 3 . 6  9 . 0  a 2 4 1  1 1 . 9  
4-1360 4-7490 .141 7 .9  . S  - . 3  1 .120  8 8 . 0  .e14 1.396 9 . 1  113 .6  1.0140 1.179A 105.8 a814 - 1 . 7  14 .8  108.6 -167  
4-7520 4-7727.3 .213 61 .5  2 9 . 1  2 . 5  .633  79 .0  , 4 4 1  1.059 165.3  294 .7  .592A 1 .527  71.3 1.354 - 1 . 8  - 5 . 1  2 2 1 . 0  , 4 5 4  
4-7727.3  4 -7840  -454 233 .8  - 6 . 7  - 2 . 6  1.268 110.5 .380 . 8 5 5  272.3  493.5 .530 1.18OA 110.5 ~ 9 2 2  4 - 9  19.3 1 8 . 6  -375 
12.04 8 . 5 1  3 . 9 5  3.13 6 . 9 3  4 . 5 6  1 5 . 1 4  1 /1 /2  24 .1  20.3 1 2 . 3  ,292 9 . 3 6 6  9 . 5  138 .5  7 .4  9 8 - 0 0  *-‘40 






.158 2 . 3  
-203  6 5 . 5  
.414 2 3 9 . 7  
,188 357.9  
.196  63 .5  
.SO1 2 4 5 . 0  
12 .54  0 . 6 6  
i z . 1 0  8 . 4 1  
- 1 . 5  
30.8 
- 4 . 8  




4 . 5 0  
,129  1 8 . 9  0.1 
.614 215.0 - 1 1 . 0  
12.14 9.39 3.83 
- 2 5 4  7 2 . 3  21.0  
-.Z 
I .8 
- 5 . 0  
2.74 
- . 2  
2 .0  
- 4 . 7  
2 . 8 4  - .2  
2 . 2  
-3 .6  
2 . 9 s  
4-7340 4-7100 
4-7530 4-7719.6 




. I 2 5  1 6 . 1  
.e35  70.1 
.556 222 .0  
11.73 8.88 
.126 1 1 . 5  
,219  67 .7  
.SO3 228.8 
11 .47  8.52 
,134 5 . 7  
.457 2 3 5 . 1  
11.38 8 . 3 1  
.20r 8 5 . 2  
5 . 2  
2 7 . 1  
- 1 0 . 0  
3 .79  
3 . 4  
2 8 . 4  
- 8 . 0  
3.79  
4-7380 4 - 7 5 0 0  
4-7530 4-7728.L 
4 - 7 7 2 8 . C  4-7840 
4-7380 4-7500 
4-7530 4-7155.1  
4-7733.5 4-reoo 
4-7390 4-7500 
4-7510 4-7738.0  




11 .78  











2 4 8 . 2  
0 . 4 5  
353 .4  
250.9 
8.80 
5 8 . 1  
- 2 . 1  
3 0 . 0  
- 2 . 3  
4 . 3 9  
- 3 . 8  
.e 
4 . 9 3  
3 1 . 1  
- ._ 
8 . 1  
28.3 
-11 .9  
3 . 8 8  
- , l  1 .111  85.0  .273 1 . 3 5 3  30.7  121.9 .9840 1 , 1 2 2 1  105.L 
3.32  0.72 4.00  14.00 1 / 1 / 2  3 0 . 3  33.0 1 9 . 5  .412 5 .958  
3 . 1  .e42 83.2  .398 1.005 169.5 311.8 . O S S A  1.518 7 8 . 8  
.O 1.240 100.2 ,291  ,810 274.3  5 0 7 . 1  ,569  1.050A 102.1  
3 .11  8 .91  3 .95  13 .30  1 /1 /2  3 1 . 9  38.4 23.8 .481 4.845 
WAR3 ARRIVAL DATE i 2441510 (14 OEC 1988) -- 
.1 1.098 9 3 . 5  ,229  1.304 3 4 1 . 1  495.2  1.001 1.603A 100.9  
e.0 .e31 82.7  . * i o  1.078 169.2  3oe.s .a311 i . 1 1 9  15 .2  
- . e  1 . ~ 4 8  1 0 7 . 4  . se i  ,822 215.8  (101.8 . ss8  1 . 0 8 8 ~  104.9 
- . i  1 .108  80.8 . m e  1.333 4 3 . 3  124.0  .silo i ,r isA 1 0 5 . 1  
__ -- 
1 . 8  ,555 79.1 . s 6 z  ,984 i r i . 2  263 .8  , 4 3 2 ~  1.537 5 9 . 2  
-0.8 1.se.i 119.4 i . 0 7 3  2 r i . o  478.9  ,463 i . 6 8 3 ~  1 2 4 . 1  
2 . 4 2  5 .83  6 . 0 4  21.78 i / i / z  4 9 . 4  11.4 10.4 . i z 8  i i . o i r  
.TO3 





1 9 . 9  




145 .0  
-1.0 
- 2 . 1  




24 .5  
-12 .1  
1 4 . 0  
28.2 
-19 .5  
- 1 . 1  
-- 
10.8 
- 1 . 9  
6 . 0  
- 1 3 . 4  
107 .9  





~ 2 7 . 2  
i o 8 . e  
* 15.4 
~ 3 8 2  . 280 
e .045  
.1e7 
,351 
. e 4 7  
1 .651  
1 8 . 8  
7 2 . 0  
208 .0  
9 . 9 0  
,768  
1 . 3 5 0  
1 .033  
100.3 
- 1 . 9  
- 1 . 1  
7 . 2  
133.0  
9 4 . 2  
211 .  7 
349 .2  
0 4 . 0 1  
.511 . 088 
-030 




4-7330 4-7510 ,125 11 .7  8.2 . l  1 .100  9 2 . 3  .232 1 .317  3 4 7 . 5  492.0  1 .012  1.023A 101.1 a773 - 1 . 9  1 1 . 0  98.8 a l l 5  
4-7540 4-7715.6 .210 70.4 28.8 1.8 .572 8 0 . 6  . 5 2 5  1.006 111.3  271.4 .478A 1 .534  62.6 1.337 - 1 . 1  - 2 . 2  215 .7  ,620  
4-1715.0  4-7010 ,820  218 .1  - 1 1 . 3  - 5 . 9  1 .331  118.9 ,515 .994 2 7 1 . 8  481.5 ,482  1.1051 1 2 1 . 0  ,999  0 . 8  9 . 9  3 5 0 . 5  , 5 8 2  
11.73  9 .25  3 . r ~  t . 4 0  s.90 1 . 4 7  z0.07 v i l e  4 4 . 9  19.0 9.2 . i s 0  ie .aoa 0 1 . 0  101.9 02.0 03.3~ i . 7 0 ~  
1.328 3 5 4 . 5  489.4  1 .010  1.041A 1 0 2 . 1  
i.0~5 171.5 2 w . i  . S Z O A  1.~30 0 5 . 7  
. 9 3 r  e7e.e  484.4  .499 1 . 3 7 5 ~  i i r . 8  
1/1/2 4 1 . 4  20.8 8 . 7  ,191 13.149 
4-7340 4-7110 
4-7540 4-7120.5 
4-r720.S 4 -1820  
.120 1 4 . 7  
.231 6 7 . 7  
.560 2 2 3 . 2  
11 .30  8 . 1 1  
0 . 9  
2 7 . 3  
- 1 0 . 3  
I .  74 
2 7 . 3  
- 8 . 9  
3 . 7 4  
2 . 1  
28.3 
3 . 0 2  
-.3 
28 .0  
- 4 . 0  
4 .OO 
4 . 1  
- 1 . 0  
. l  
1.9  





5 . 9 1  
91 .0  
8 1 . 9  
114 .0  
5 . 0 1  
8 9 . 8  
83.0 
112.5 
4 .86  
87 .9  
8 3 . 9  
110 .8  
4 . 3 9  
85.9  
108.9 
4 . 1 9  
8 4 . 1  
,235 
,495 











. 421  
,352 
14.95 
. 7 7 7  
1 .344  
0 3 . 3  
. o r i  
-1 .9  
-1.2 
8.3 
-1  . e  
-1 .c  
140.7 
- 1 . 9  
- 1 . 3  
5 . 1  
142.2 
- 1 . 9  
- 1 . 4  
4 . 4  
144 .0  
143.1  
5 . 1  
1 i . e  10c.1 
- e . s  z i 9 . z  
1 3 . 5  3 .7  
0 2 . 4  05.3L 
1 1 . 4  1 0 5 . 0  
-3.0 2 2 2 . 3  
1 8 . 9  10 .6  





9 123  . ¶07 
,441 
2. 5 9 e  
4-7550 4-7510 
4-7¶40 4-7724.0  
4-7724.6  4-7030 
4-7560 4-7510 
4-7140 4-7729.0 
4-7129.0 4 - 7 8 4 0  
I .  105 
,601 
1.289 
8 . 0 4  





288 .8  . 5 5 7 A  
4 8 7 . 0  ,118 
22.8  9 . 1  
293 .7  .588A 
491.7  .I31 
I 25.3  11 .6  
’ 300.3 .615A 
1 498.0  , 540  
I 20.4  1 4 . 9  
i z 6 . r  i . o i s o  
p 121 .0  i.0020 
-121 9 . 8  
.e17 84 .9  
,507 229 .9  
11 .03  8 . 4 0  
. l e 9  3 . 9  
,205 62.0  
,459  238 .1  
. !I5 3 5 8 . 4  
*197 59 .3  
.418 241 .9 
10.98 8.19 
i n . o i  8 .21  





1.042 i r i . 8  
,898  212.7 
1 .051  1 n . z  
1 /1 /2  3 8 . 8  




1 .528  88 .5  
1.e78A 1 1 4 . 4  
,234 12 .073  
1.667A 102.0  
1 .1991 1 1 1 . 2  
.281 9 . 8 8 3  
1 .525  1 1 . 0  
$ 7 8 0  
I .  349 
-948 
3 8 . 4  
,781 
1 . 3 5 3  
.930  
1 1 . 7  
1 .357  
.915 
5 . 0  
. r e o  
.o 




2 . 4  
-1.7 
e . 1 9  
1 1 . 7  106.5 
- 1 . 8  224.9 
19 .9  1 7 . 7  




1 2 . 1  107.0 
- 4 . 4  227.0 
22.5 24 .2  




8 . 2 0  
1.8721 103.L 




, l .Ot5  
.948 
I /¶ /*  
1.32L ! 1.041 . 9OL 
1/1/1 
188 
6fOPOVEli TIHE = 30 C A Y S  1988 lN8OUNC SWINGBY 
- 
LAUNCH ARRIVE SPEED1 R A l  OCCLl I 1 V 1 P S I  1 ECCEN SUA THE11 THE12 PERIH APHEL PSI 2 
OEPARl 8WNGBY 6PEEC3 R A 3  CECLS I 3 V 3 P S I  3 ECCEN SHA THE13 THE14 PERIH APHEL P S I  4 
8WNG8Y RETURN 8PEECS R A 5  OECLS 1 S V 5 P S I  I ECCEN SUA THE15 THET6 PERIH APHEL P S I  6 
PROP AERO OVL O V A  EVA O V O  EVR TYPE SUN A SUN R KAPPA - A  E 
MISSlCN OURATlClN : 480 0113 
M A R 3  ARRIVAL CA1E : 2447320 
24 OEC l 9 R R  
- -  
4 - 7 3 6 0  4-7520 - . 1 2 5  2 .4  3 .S  .3-1.102 87 .8  - .235 1.324 11 .3  132.7 1.0130 1.635A 101 .6  
4-7350 4-7729.7 -208 S8.2 27 .2  2 .2  .604 86 .9  .445 1.059 116.1 293.5 .587A 1 .530  70.9 
4-7729.7 4-7840 -462  237.1 -7 .2  -2.8 1.276 110.1 .388 .870 2 1 3 . 1  490.9 - 5 3 2  1.207A 111.5 
10.67 8.23 3.18 2.44 5.86 4.45 16.09 1/1/2 44.8 24.9 11 .6  ,282 9 . 8 1 9  
4-7370 4-7520 .142 351.1 . 7  .2  1.102 85 .9  ,241  1.320 21.2 133.0 1.0020 1.638A 101.9 
4-7150 4-1733.5 .ZOO 55.2 27.4 2 . 3  ,614 8 1 . 6  ,427 1.072 176.7 300.2 .614A 1.529 73.1 
4-7753.5 4-1850 -419  e42.9 - 4 . 9  -1 .7  1.262 109.0 .354 . e 4 5  214.2 495.3 ,546 1 . 1 4 5 A  108.4 
10.73 8.22 3.93 2.51 5.92 4 . 2 1  15.03 1/1/2 44 .3  21.9 14.7 -342 7.808 
4-7380 4-7520 .168 313.3 - 1 . 3  .e 1.100 8 3 . 1  .249 1.309 32.4 134.6 ,9830 1.635A 102.1 .762 -1 .9  11.6 103 .9  a 1 2 1  
4 - 1 5 5 0  4-7737.0 .195 52.7 27.6 2 . 5  .621 88.1 .41Z 1.082 177.3 306.4 .636A 1.528 75.1 1.360 -1 .2  -4 .3  2 2 9 . 6  
4-7131.0 4-7860 .384 248.1 - 2 . 4  -.8 1.251 101.5 ,324 .E21 274.6 500.3 .5S9 1.095A 105.4 -906  3 . 9  24 .8  30.5 -295  
10.99 0.40 4 . 2 6  2 .59  6.00 4.14 14.13 1/1/2 4 5 . 1  31.8 18.6 -408 6.196 6.7 148.5 - 5 . 1  101.60 Le122 
4-7390 4-7520 .203 351.5 - 2 . 4  .2 1.096 8 1 . 1  ,262 1.289 44.8 151.5 ,9510 1.627A 102.4 . 1 5 4  -1.8 12.7 101.8 . I 2 7  
4-7550 4-7740.0 .191 50.6 2 7 . 9  2.6 .621 88.5 ,401 1.090 171.8 311.7 -653A 1.528 76.7 1.362 -1.3 - 5 . 0  230.5 ~ 3 5 4  
4-1740.0 4-7810 .354 2 5 2 . 7  . 2  .l 1.242 106.2 ,299 ,814 275.0 106.0 .570 1 . 0 5 1 A  102.5 .E96 3.4 26.5 35 .2  e 2 5 2  
1 1 . 5 0  8.19 4.74 2 . 7 1  6 . 3 2  4 . 0 1  13.39 1/1/2 47 .0  37 .0  22.8 .479 5.056 1 3 . S  151.1 -13.3 103.60 1.944 
v 2  
v 4  







1 . 3 5 1  
,918 
6 .7  
I 2 OECLL 
I 4 OECL4 
1 6 OECLS 
RAP OECLP 
- 2 . 0  9.9 
-1 .1  - 3 . 0  
5 . 2  20 .1  
143 .6  2 1 . 0  
-1 .9  10 .7  
- 1 . 2  -3 .6  
4 . 1  22 .7  
14S.9 5 .2  
RA2 SPEED2 
R A 4  SPEEC4 
R A 6  SPEED8 
E T A  PERIC 
1 0 4 . 4  .I12 
226.2 . I 6 2  
1 8 . 1  .a92 
94.80 L .505  
1 0 4 . 8  . I 1 6  
228 .2  .419  
24 .7  . 3 4 1  
98.70 L.326 
4-7400 4-7520 ,249 351.3 - 2 . 7  .2 1.090 78.2 $282 1.260 58.5 141.5 .go40 1.615A 102.7 -742  -1 .8  14 .1  98 .5  . l 3 7  
4-7?150 4-7742-5 ,188 48 .9  28.2 2.8 .631 88.8 ,393 1 .091  178 .2  316.2 .666A l .S28  18.0  1.364 - 1 . 5  -5.9 231.0  e331 
12.35 9.44 ¶ . 4 5  2.90 6 . 3 1  3 .99  12.80 1/1/2 50 .1  44 .0  27.1 .549 4.274 18.7 153.3 -18 .7  105.00 1.797 
4-714e.5 4-1880 .a31 216.7 2 . 1  .e 1.235 i 0 5 . i  ,279 .eo3 275.3 512.3 ,580 i.021~ 99.7 .eeo 2.9 27.6 38.1 . e t 5  
UARS ARRIVAL DATE :: 2441530 ( 3 JAN 19891 -- I_---- - -   ---I-- -.- -_ 
a-rneo 4-rs30 














4 - t 3 7 0  4-7530 
4-1160 4-7134.1 
4-7734.1 4 -7650  
4-7300 4-tsso 
4-7560 4-7737.1 





.214 6 1 . 1  
-701  2 1 1 . 0  
12.17 9 .94  
e l 2 1  14 .9  
-2S3 64 .3  
~ 6 3 2  218.3 
11.50 9.30 
-116  12.1 
.237 60.8 
.sa9 225.2 
11.01 8 - 8 4  
. I 1 5  7.2 
.224 5 1 . 2  
-113  231.8 
10.76 8.54 
,123 1 .3  










10.94 8 .57  
.199 351.1 
,201 46.5 
. 3 5 4  253 .s  
11.43 8 .96  
19 .9  
2 5 . 7  
-12.8 
3 . 8 5  
15 .6  
25.8 
-12 .1  
3.15 
12.4 
25 .9  
-11.0 
3 .69  
9 . 0  
2 5 . 9  
-9.4 
3 .69  
5 .4  
25 .8  
3 . T 6  
2 . 1  
25.8 
- 5 . 0  
3 .92  
- . 2  
e1.8 
-2.5 
4 . 2 1  
-1.5 
2 5 . 8  
.2  
4 . 6 7  
-r.3 
1.5 1.094 93.5 
1.7 .S30 86.6 
-7.5 1.372 119.7 
2.23 5.65 6 .09  
.9 1.096 92 .3  
1.8 .5s2  87 .7  
-6.4 1.342 117.2 
2.19 5.62 5 . 1 5  
. T  1.097 91 .0  
1.9 .571 88 .7  
- 5 . 2  1.316 114.9 
2 .20  1 .62  5 . 1 5  
.6  1.099 89 .5  
2.0  .587 89 .6  
-4 .0  1.295 112 .7  
2 .22  5.65 4.85 
.I 1.099 8 1 . 9  
2.1 .599 90.5 
-2.8 1.218 110.8 
2.28 5 .68  4.63 
- 4  1.099 86 .0  
2 .2  ,609 90 .9  
-1.8 1.263 109.0 
2.30 (1.72 4 .47  
.4  1 .091 83 .8  
2 .3  .a17 91.3 
- . E  1.212 107.3 
e .37  5.79 4 . 3 6  
.4  1.093 81.3 
2.4 ,623 91.7 
a 1  1 .243 106.2 
































.747 -3.3 -1 .1  8 7 . 6  .099 
1.329 - .e  -1.3 218.1 ,101 
1.048 8.0 6 .9  3 4 9 . 8  .6SO 
109 .3  139.4 - 7 0 . 2  84.1L 1.034 
1.290 340 .1  505.7 1.005 1.515A 9 8 . 7  
.982 171.4 262.0 .422A 1.542 5 8 . 5  
1 .111 2 7 2 . 0  471.3 .464 1.757A 125.2 
1 /1 /2  68.3 17.2 12 .1  -122 9.455 
1.300 341.4 502.8 1.012 1.588A 99 .3  .751 - 2 . 7  3 . 2  9 2 . 6  ,097 
1.006 177.9 210.3 .471A l . 5 4 i  6 2 . 1  1.337 - . E  - 1 . 5  2 1 8 . 7  .632 
1.018 272.6 479.9 .483 1 . 5 5 4 A  121.7 1 .011  7 . 4  1 0 . 1  357.0 ,579 
1/1/2 62.5 18.7 10 .6  .ill 10.834 92.4 186.1 -85 .s  83.2L 1 . 4 8 1  
1.308 354.6 500.1 1.016 1.600A 99.7 .754 -2 .4  5 .3  96 .8  ,098 
1.028 178.7 278.4 . S I S A  1 .540 6 5 . 3  1.344 - . E  -1.8 222.0 .S69 
.954 213.1 482.9 ,500 1.408A 118.3 e981 8 .7  1 4 . 2  4 . 3  a113 
i / i / z  58.1 20.4 9.7 . iw 11.798 71.0 151.3 69.9 ~ 4 . 6 ~  c.003 
1.313 2 . 6  138.9 1.0170 
1.041 179.5 286.2 .554A 
.908 213.6 486.3 ,517 
1/1/2 84.9 2 2 . 3  1 0 . 0  
1.064 180.3 293.6 ,587). 
.e14 274.0 490.2 .533 
1/1/2 53.0 24.6 11.8 
1.309 21.4 138.7 1,0020 
1.077 181.1 300.5 .614A 
1/1/2 52.5 27.5 14 .8  
1.315 11.5 138.3  i . o i s r  
.e48 214.5 494.7 , 5 4 r  
1.609A 100.1 
1.540 6 8 . 2  
1.299A 115 .0  
-228 11.432 
1.614A 100.4 
1.1400 70.8  
1.215A 111.7 





1.298 32.5 140.e .9830 1.612A 100.8 
1.088 101.8 306.7 ,636.4 1.5410 7 5 . 1  
1 /1 /2  53 .2  31.3 18 .6  ,407 6.103 
1.279 44 .8  142.9 .953D 1.605A 100.9 ,742  -1 .9  11 .7  S 8 . 8  ,114 
1.091 182.4 312.2 .654A 1.5410 76.7 1.364 -1.1 -4 .0  2 3 1 . 0  .354 
.81.5 215.3 5 0 5 . 4  -511  1.0591 102.7 .891  3 . 4  L6.5 3 5 . 9  . e 5 5  
1 /1 /2  5 5 . 3  36.4 22.6 ,418 5 .058  10 .7  151.9 -10.5 103.80 1 .941  















. O D 1  
4 . 1  
- 2 . 2  
- . 8  
8 . 0  
144.3 
-2 .1 - .9 
5 . 2  
144 .8 
-e .o  
- .9  
4 . 1  
146.9 
-1 . 9  
-i .o 
3 . 9  
149.4 
6 . 7  99 .8  .099 
- 2 . 1  Z 2 4 . 8  , 5 1 3  
17.5 11.5 - 4 5 2  
46 .2  80.11 L .381  
7 .9  101 ,s  . l o 1  
-2.4 221.L .464 
LO.3 18.5 .3@8 * 
24.8 04.30 C .438  
9.0 102.0 ,104 
-2 .9  L29.O ,421  
22 .8  25.1 .345 
10.3 101.0 e108 
-3.4 L30.3 ,384 
1 4 . 9  31 .0  .PO7 
8 . 3  90.60 r . e 9 4  
-e.* i o i . 7 0  e.ioe 
4-7400 4-7530 -242  351.1 - 2 . 0  .4  1 ,087 18.5 -275 1.251 58 .2  146.7 .9010 1.595A 101 .1  ,131 -1.8 13.4 95.4 . l e 3  
4-1560 4-1745.1 .199 44 .9  2 5 . 8  2 .5  .62T 91.9 .396 1.104 183.0 316.7 .66lA 1.5410 1 P  1 1.366 -1.1 - 4 . 6  231.4 . 33 f  
4-7743.1 4-7880 . 3 3 l  257.4 2 .8  .8 1.236 105.1 .279 ,805 275.6 511.7 ,580 1.029A 9E.9 ,890 2 .9  27.7 38.8 .E17 
12.23 9.58 5 . 3 5  2.64 6 .06  4.24 12.82 1/1/2 58.4 4 3 . 3  21 .0  ,549 4.285 15.9 154.1 -15.9 105.30 1.803 
. -- . -. . UARS ARRIVAL DATE = 2441540 (13 JAN 1989) -- ___ . - _. . 
4-7330 4-7540 ,123 12.8 2 2 . 0  
4-7570 1-7718.1 .e63 60.4 25 .0  
4-1716.1 4-7810 ,638 219.2 -12.5 
11.73 9 .57  3.77 
4-?340 4-7540 ,116 10 .6  1 6 . 1  
4-7570 4-7722.6 ,248 5 6 . 1  2 4 . 8  
4-1122.S 4-7820 .573 226 .1  -11 .3  
11.24 9 .12  3 . 6 0  
4-7350 4-7540 .114 6.1 1 2 . 1  
4 - 7 5 7 0  4-7726.9 ,237 53.1 24.6 
4-1726.9 4-7830 ,516 232.6 - 9 . 6  
10.95 8 .83  3 .68  
4-7360 4-7540 ,121 . 5  7 . 1  
4-7570 4-7730.9 .229 49.8 24 .3  
4-7730.9 4-7840 .466 238.7 - 7 . 5  
10 .83  8 .70  3.74 
4 - I S I O  4-7540 ,137 3 5 5 . 5  3.a 
4-7570 4-1734.6 ,223 47.0 24 .1  
10.68 8.72 3.90 
4-1734.e 4-1850  ,422 ~ 4 4 . 4  - 5 . 1  
4-7360 4 -1540  ,161 352.3 1.1 
4-7370 4-7738.0 .220 44.6 23.6 
4-1736.0 4-1860 a 3 8 5  249.5 - 2 . 5  
11.13 8,91 4.28 
4-7390 4 - 7 5 4 0  ,195 350.9 -.4 
4-7370 4-7141.0 ,217 4 2 . 1  23.6 
4 -1741 .0  4-1870 - 3 5 5  2 5 4 . 1  .2  
11.60 9.29 4 . 6 2  
4-7400 4-7340 .E37 351.L - 1 . 0  
4-1570 4-7743.5 . 2 l 6  41.3 23.6 
4-7743.5 4-7060 ,131 L58.0 2.8 
lt.35 9.89 5.25 
4-1330 4-7550 .131 
4-7S80 4-7718.7 .E79 
4-?718.7 4-7610 .E43 
1L.31 
4-1340 4-7B50 .118 
4-77C3.C 4- fSCO ,577 
11.69 



















1 . 1  1.095 92 .3  . e l 9  1.296 347.0 
1.8 .541  92.0 ,536 1.011 181.8 
- 6 . 6  1.346 111.3 .531 1.030 273.0 
2.16 5 . 5 8  5 - 8 0  20.69 1/1/2 11.9 
1 .2  1.096 91.0 .220 
1.9 .567 92 .8  . S O 3  
- 5 . 4  1.319 114.9 ,479 
2 . i e  5 . 5 4  5.42 19.02 
2 . 0  . s a 4  93.4 . 4 T I  
- 4 . 1  1.297 112.8 ,433 
L.12 5 . 5 4  5 . 1 5  1 1 . 5 f  
.a t .ogr 89 .6  .222 
1 ,302  3 5 4 . 4  
1,034 182.8 
' 1 /1 /2  67.1 
! 1.306 2 .4  
, 1.055 183.8 
1 .913 213.9 
1 1 /1 /2  63.7 
.962 913 .4  
.8 1.097 67 .9  .22S 1.307 1 l . b  
2.1 - 5 9 1  94 .0  .452 1.013 184.9 
-2.9 1.279 110.8 ,393 .6:8 2 7 4 . 3  




18 .6  
5 0 5 . 6  




286 .4  
485 .  1 








11 .3  




1 . O l l D  
.554A 
. 5 1 7  
10.5 
1.013D 
. § B O A  
* 533 
12.L 
1.58OA 98 .2  
1 .5540  61.8 
.148 10.141 
1.589A 08.6 
1.5550 6 5 . 1  
1.423A 1 1 6 . 6  
,185 11.116 
1.596A 99 .0  
1.5560 6 8 . 1  





.277 9 ,405  
i . 5 7 r ~  122.0 
.141 
1.339 










. I 4 6  
t . S S 8  
.939 
t 7 . 6  
-3.4 




- . 7  
6 .9  
154.1 
- 2 . 5  
- . 7  
6 .1  
1 4 5 . 5  
- 2 . 3  
- . 7  
5 . 3  
1 4 5 . 1  
-e .9  
- 1 . 2  
1 1 . 1  
-84.4 
1.2 
- 1 . 4  
1 4 . 5  
71 a 7 
3.7 
- 1 . 6  
17.  I 
48.7 
5 . 5  
- 1 . 9  
L0 .5  
t 7 . l  
8 9 . 0  . O S 5  
219.S .636 
357.1 . s 8 r  
83.1L 1.353 
9 S . t  .a92 
oe3 .o  . 5 r 3  
4 . 5  ,519 
84.7L 1.850 
96 .3  ,092 
E25.6 - 5 1 6  
11.8 . 4 5 7  
88 .9L  L.F.31 
98.1 .0@3 
L27.8 ~ 4 6 8  
18.8 .400 
O 4 . t D  C .330  
.? 








. l  
2.Sl 
- . a  
t . 0 9 1  8 6 . 1  .230 1.302 21.3 113.6 1.0030 1.601A 9 9 . 5  . I 4 4  - L . l  7.L 96.6 
-607 9 4 . 9  .434 1.087 181.9 301.0 -616A I . 5 5 9 0  73.1 1.362 - . I  -LaL L29.4 
5 . 5 9  4 .82  15.16 1/1/2 61.0 27.2 15 .2  .338  7.574 11 .1  147.6 10.6 98.10 









04.0 .238 1.291 32.3 145.3 .984D 1.598A 9 9 . 6  . I 4 0  - t . O  6.6 97 .7  
94.9 ,420 1.099 186.8 307.4 .638A 1.5610 7 5 . 1  1 .161  - .8  -L.6 C 3 0 . 5  
107.5 ,326 .E31 27S.2 499.1 ,960 l . l O 2 A  105.8 .LO9 3.9 t5 .0  31.5 
4.73 14.23 1/1/2 61.7 30.9 19.0 .401 0.007 L.6 150.0 - e 3  101.90 
E l . ¶  .250 1.273 44.4 147.8 . O S 5 0  1.592A 99.6 .7SL -1 .9  10.7 91.4 
95.2 .409 1.109 187.6 312.9 .e551  1.5620 76.8 1 . 3 6 l  - . 8  -3.0 131 .1  
lO6.Z .SO0 .E17 275.4 504.8 -572 1.062A 102.9 ,899 3 .4  L8.8 36.4 
, 4.e.r i 3 . 4 6  1/1/2 63.6 35.9 t 3 . t  .478 4.980 0.1 i1r.4 - 1 . 9  104.10 
.0d5 
. 4 C t  







, 3 5 5  
. C 5 6  
1.001 
*6 1.080 78.6 .E69 1.247 57.5 151.3 .911D 1.B83A 99.6 .I21 -1.6 12.6 OL.1 e113 
2.4 ,626 95 .4  ,401 1.116 188.1 317.5 .668A 1.583D 78.L 1.369 -.E -3 .4 L31.4 -331 
.E 1.237 105.1 .e79 .E06 27s.9 511.3 . S O 1  1.03lA 100.1 ,890 L.9 C7.7 39.S s t 1 8  
C .46  5.88 4.83 12.84 1/1/2 66.0 42.6 t 7 . 3  ,549 4.23L 13.3 i 5 4 . 6  -13.3 105.10 1.774 -- 
3.0 1.e 
1.0 .? 
-6.9 1 .3  
1 .6 1 . e  
1.9 .! 






























- __  -- ATE 5 24415 I0  123 JAN 1969) 
1.L93 346.5 SlL.4 1.011 1,176A 97 .1  -133 -4.6 -11.4 85.6 
1.022 165.0 C70.4 .468A 1.1150 61.6 1.343 -.I -.@ CL0.d 
1.042 L73.4 478.6 .483 1.0004 lCL.3 1.OCL 6.0 11.5 357.3 
1 l l l P  61.: 38.8 t t . 0  .141 9.157 93.4 161.5 -63.9 83.1L 
1.L99 313.9 510.3 1.016 1.1831 9 7 . 8  ,731 -3 .3 -3.6 09.6 , 1.048 S67.2 L76.9 .1114 1.1781) 61.1 1.351 -.I -1.0 CC3.1 
.SI# C73.6 481.7 . S O 1  1.4364 116.8 ,989 7.1 14.9 4.7 
1 l l l L  78.2 10.1 11.0 ,160 10.481 73.4 1111.4 7e.2 64.TL 
189 
OTOPOVER T I M E  x 30 DAY8 1988 INBOUND SWINGBY 
__ ___ 
LAUNCH ARRlVE-8PEEOl R A l  
DEPART SWNGBY 1PEEO3 R A 3  
SUNGBY RETURN SPEEDS R A 5  
PROP AERO- - - . - -..__ __ 
4-1350 4-7550 , 1 1 5  S . 1  
4-7560 4-7727.4 ,256  49 .2  
4-77L7.4 4-1830 ,519 233.3 
11.36 9.32 
4-7300 4-1550 -120 359.9 
4-1580 4-1731.4 .249 46.2 
4-7131.4 4-1840 .467 239.4 
11.25 9.19 
4-7370 4-7550 ,135 355 .2  
4-7580 4-7735.1 -245 43.5 
4-7735.1 4-?150 .423 245.0 
11.30 9 .23  





2 3 . 2  




-7 .6  
3.74 
6 . 0  
22.4 
-5 .2  
3.88 
I 
I 1 V 1 P S I  1 ECCEN 3 M A  
I 3 V 3 P S I  3 ECCEN SMA 
I 5 V 5 P S I  5 ECCEN SMA - O V A  -€!A _ _  -0V-0 _ E V R  -__TYPE 
1.3  1.096 89.6 ,220 1.303 
1.9 ,585  -97 .8  a480 1.069 
-4.2 1.300 112.8 .436 .918 
2.06 5.49 5.63 17.66 1/1/2 
1.1 1.096 88 .0  .222 1.303 
2.0 .!I99 98 .1  . 4 5 8  1.087 
-3.0 1.281 110.9 .394 .E81 

















THE12 PERIH APHEL P S I  2 
THE14 PERIH APHEL P S I  4 
THE16 PERIH APHEL P S I  6 
SUN R KAPPA - A  E 
148.9 1.0110 1.589A 96.0 
281 .1  ,556A 1.5820 68 .1  
485.2 . S i 8  1.318A 115.3 
21.8 11.2 ,223 10.282 
148.3 1.0130 1.592A 98 .2  
294.9 ,5901 1.5810 70.8 
489.1 .534 1.228A 112.2 
24 .0  12.9 .275 8.935 
148.6 1.0030 1.393A 9 8 . 3  
302.0 .618A 1.5880 73 .2  
4 9 3 . 6  ,548 1.159A 109.0 
26.9 15.9 .336 7.247 
.9  1.096 86.2 .227 1.298 
2 .1  .610 98.5 e440 1.103 
-1.8 1.266 109.1 .358  -853  
2.08 5 . 5 0  5.34 15 .22  1/1/2 
* - I S 8 0  4-7550 .159 352.2 2 . 7  .8 1.094 8 4 . 1  ,235 1.288 31.7 150.0 .98SO 1.19OA 98 .4  
4-1160 4-7736.5 ,241 41.4 22.0 2 .1  ,618 98.8 ,426 1.118 192.2 308.5 .64OA 1.5910 75.2 
4-7736.5 4-7860 ,386 250.1 - 2 . 5  - . 8  1.254 101 .5  .327 .e33 275.4 498.7 ,561 l.lO5A 106 .0  
11.5s 9 .41  4.15 2.12 5 . 5 s  5.27 14.21 l / l / 2  70.4 30.8 19.7 -404 5.844 
4-7390 4-1150 , l  
4-7560 4-1741.4 .P 

























4.6 .e  
1.79 4.57 
9 . 7  e i . 1  
. l e 4  6.3 
,291 4 9 . 1  
,581  227.7 
12.45 10.29 
.I16 4 . 0  
.E82 45.8 
. 5 2 1  234.0 
12.01 10.01 
,120 359.4 
.E76 43 .1  
,469 2 4 0 . 0  
11.92 9.69 
-134 3 5 5 . l  
.e73 40.8 
.424 t 4 5 . 5  
11.96 9 . 9 1  
. 1 5 1  352.3 
.27 t  36.9 
.386 t 5 O . O  









1 4 . 0  
21.3 
- 7 . 7  
1 -14  
8 .5  
20.9 
-9 .2  
8.67 
4 .0  





eo .5  
c0.e 
.8 1.091 81.8 ,247 1 .271  43.7 152.3 ,9570 1.585A 98.4 
2 .2  .625 99 .0  ,416 1,126 193.1 314.1 ,858A 1.5940 7 7 . 0  
- 1  1.244 106.2 .301 . E l 1  275.8 504.4 .572 1.064A 103.0 
2.20 5.62 1.22 13.48 1 /1 /2  72.3 35.5 24.0 .417 4.819 
MA 
2.7 1.095 
1.9 - 5 1 5  






1 . 4  1.098 
2.0 .607 
-3 .0  1.285 
t . 0 2  1.41 




RS ARRIVAL DATE = 2447580 ( 2 fE8 1989) - 
91 .2  . A 8  1.298 353.3 514.8 1,019 1.581A 
102.4 .515 1.066 192.2 219.9 . 5 1 8 A  1.0150 
115.1 .487 ,977 274.1 481.1 . I01 1.452A 
6.53 19.31 1/1/2 84.5 20.0 1 1 . 7  -178 
89.7 .219 1.301 1.4 153.4 1.0110 1.386A 
102.6 .487 1.090 193.9 288.4 .ISBA 1.6210 
112.9 .438 .923 274.5 484.6 .518 1.328A 
6.31 17.16 3/1/2 81.1 21.7 12.0 .E21 
88.1 .e21 1.301 10.3 152.6 1.0130 1 . 5 8 8 A  
102.7 .465 1.110 195.5 298.3 .593A 1.6270 
110.9 ,396 .884 214.9 488.8 . I 3 4  1.234A 
66 .3  .225 1.296 20.2 153.1 1.0040 1.589A 
1 102.9 -448 1.127 196.9 303.6 .622A 1.6320 
109.1 ,559 .e56 271.3 4 9 3 . t  ,148 1.163A 
0 . i 6  10.42 i / i / e  79.0 23.0 13.0 .e13 
6.06 i 5 . 2 7  i / i / z  78.e es.s i8 .s .a34 
Ml33lCN OURATION 5 480 C A Y S  
M A R S  ARRIVAL C I T E  i L4475SU 
23 JAN 1989 
v 2  
v 4  

















2 .9  
I 2 OECL2 
I 4 DECL4 
I 8 O E C L I  
RAP OECLP 
-2 .8  .e  
-.I - 1 . 2  
8 .2  18.0 
146.3 49.9 
R A E  3PEECP 
R A 4  8PEEC4 
RAE 8PEEC6 
E T A  PERIC 
92.6 .OU9 
226.1 ~ 5 1 9  
12.0 .462  
6 9 . l L  L.074 
-2 .5  2 . 9  94.5 .U88 
-.I -1.4 228 .1  .467 
5.4 20.7 19 .1  .404 
i 4 6 . e  28 .8  94.40 t . 1 ~  
-2 .s  5.2 
-.I -1.8 
4 . 8  23.1 
148.0 12.9 
-2.1 1.4 
-,e -1 .9 









102.30 1 .917  
. r e 3  -1.9 0.6 O P . O  . m e  
1 . 3 ~  -.a -2 .2  ~30.0 , 8 5 5  
,000 3 .4  t 6 . 7  38.8 . e 3 0  
5 . 7  152.6 - 5 . 8  1 0 4 . 7 0  1.821 
9 6 . 0  ,727 - 4 . e  
8 5 . 0  1.357 -.3 
119.1 .993 7.3 
9.803 72.5 154.9 
96.9 .72 
6 8 . 2  1.36 
115 .7  .90 
9.575 50 .  
97.2 .72 
70.9 1.36 
112.3 - 8 4  
6.3t1 t 9 .  
91.3 .I2 
13.3 1.37 
l O 9 . t  .92 
6.793 14 .  






5 . 5  
148.4 
- t . 4  
-.I 
4 .7  
146.1 
__ . . . . -. 
-10.3 88 ,s  .095 
- . 7  224 .1  , 5 8 1  
13.t 4 .9  .531 
1 1 . 3  84.91. 1.586 
- 4 . 0  89.1 .OB8 
- .8  226.3 . s e i  
16.2 12.L ,466 
49.7 89.4L 1.897 
.o 90 .9  .080 
- . 9  227.9 ,469 
29.5 9 4 . 6 0  t.001 
3.1 91.5 . m e  
L3.L 20.1 - 8 5 8  
1 4 . 1  90.40 1.936 
5 .6  9 0 . 1  .009 
-1.2 t t 9 . 7  .SI6 
eo.9 19.4 .a07 
-1.1 ee9.i .4e4 
t5.e 3e.t ,304 
3 .7  ioe.oo i . 0 1 7  
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TOPOWEA TIWE a 30 DAYS 1988 INBOUND 3WINGEY MISSIEN DURATION : S20 O A Y S  
MAR3 ARRIVAL DATE : 2447480 
14 NOV 1988 
LAUNCH ARRIVE )PEED1 R A l  OECLl I 1 V 1 PSI lTCCEN-SMA - T H E T I  THE72 PERIH APHEL--PSI 2 Y 2 I 2 OECLZ RAE 3PEEC2 
OEp*RT SWNGBY SPEED3 R A Z  OECL3 I 3 V 3 P31 3 ECCEN SWA THE13 THE14 PERlW APHEL P S I  4 V 4 I 4 OECL4 R A 4  SPEED4 
6 W C 6 Y  RElURN lPEED5 R A 5  OECLS I I V I PSI 5 ECCEN SWA THE15 THE16 PERIH APHEL PSI 8 V 6 I 6 OECLI R A O  SPEED6 
-- PROP AERO OVL O V A  EVA _I O V O  -EVR TYPE-SUN A-SUN R-SAPPA-:A - E _-!-NC - RhP OECLP ETA PERIC 
UhRS ARRIVAL OAlE z 2447480 I14 NOV 1988) --- --- - - ________ 
.995 
,566A 















.6S6A . 167 
26.2 
1.673A 104.0 e800 
1.536 69.2 1,352 
1.236A 113.2 .934 
,241  11.909 20.8 
1.114A i04.8 .609 
1.531 71.5 1,356 
1.169A 110.1 . 9 l 8  
-291 8.929 0 . 7  
-1.0 
-1.9 




4 . 8  
136 .3  
-1.4 
- 2 . 3  
4 . 3  
139.1 
- 1 . 5  
-2 .7  
3 . 8  
141.7 
-1  .e 
- 3 . 1  
3 .4  
144 .0  
18.7 
- 4 . 8  
15.8 
19.5 
17 .7  
-5 .9  
18.9 
2 . 5  
17.0 
-7 .4 
21 .7  
-10.0 
16.5 
-9 .3  
24.0 
-19.4 
1 8 . 1  
-11.6 
25.9 
- 2 6 . 8  







96  * 60 
102.0 
2 2 1 . 9  
22 .1  
99.90 
104 .0  











, 4 5 1  
* 189 




, 1 7 7  
* 380 







t . ago 
4-7310 4-7480 ~ 1 5 7  20.3 1 .7  - .9  1.107 91 .0  .214 1.334 3 3 5 . 1  481.8 
4-7510 4-7722.1 .e54 70.4 2 9 . 0  2.3 ,638 75.9 ,162 1.051 162.2 288.7 
4-7122.1 4-1030 ,495 220.2 -8.2 -3 .4  1.219 112.3 .413 .E75 271.1 490.7 
12.40 9 .20  4.13 3.20 8 .60  5.07 18.69 t / l / 2  31.5 24 .2  
4-7320 4-7480 . 1 S O  21 .5  3.2 - . I  1.112 94.0 .262 1.359 340.6 477.S 
4-7310 4-7726.3 - 2 2 1  68 .8  30.1 2.8 .E44 . 9  .441  1.003 162.2 295.4 
4 - 7 1 2 6 . 8  4-9040 .451 232.5 -6.5 -L.B 1.265 1 . 4  .377 .E49 271.9 494.1 
12.18 8.80 4 .05  3.38 6.78 71 is .60  i / i / z  2 7 . 7  26.9 
4-7330 4-7480 .145 21.2 3 . 7  - .6  1.117 92.9 . P I 0  1.384 348.4 473.8 
4-1510 4-7730.1 .211 67.1 31.5 3.0 .E51 77.8 -423  1.073 162.2 301.7 
4-1130.1 4-1850  .412 238.4 - 4 . 1  - 1 . 6  1.234 108.0 .346 -830 272.3 498.9 
12.00 8.50 3.98 3.56 6.96 4 . 5 2  14 .65  1/1/2 24.5 30.3 
4-7340 4-7480 - 1 4 1  19.2 3.2 -.6 1.122 91.6 .279 1.407 352.8 470.6 
4-7510 4-7733.7 ,203 65.4 33.0 3.4 .657 78.4 ,409 1.082 162.2 307.5 
12.04 8.29 3.95 3.75 7.15 4.34 13.85 1/1/2 21.9 34.7 
4-7733.7 4-7800 .sec 243.8 -2.3 -.I 1.244 107.4 . s i 9  .ais 272.8 503.8 
1.7S7A 101.5 .e17 
1 .527  73.6 1.318 
1.117A 107.1 ,900 
,553 6.915 11.7 
1.8OOA 106.1 ,024 
1.524 71.4 1.360 
1.075A 104.2 ,696 
-417  1.413 20.3 
1.840A 106 .8  .E31 
1.521 7 7 . 0  1.362 
1.043A 101.5 .e88 
,484 4.407 27.5 
4 - 7 5 1 0  4-7730.9 .196 03.7 
4-7136.9 4-1870 ,353 248.6 
4-7380 4-7480 . l S l  10.3 
4-7310 4-7739.r  . I 9 5  6 2 . 1  
4-7739.7 4-7000 .331 212.9 
12.34 8 .20  
1 2 . i ~  e . i n  
3.9 .661 79.0 -398 1.008 162.3 312.7 
.O 1.237 106.2 a296 .a05 273.4 109.3 





2 .6  
4.08 
- .5  1.130 88.2 .298 1.445 7.9 106.6 1.0140 1.876A 107.4 .E38 -1 .7  15.8 100.8 .I98 
4.5 .601 79.4 -389 1.094 162.4 317.4 .669A 1.519 78.4 1.363 -3 .6  -14.6 2 2 5 . 9  . S 3 1  
.7 1.232 105.2 .278 -797  273.8 115.4 ,576 1.018A 98 .8  .863 3.0 27 .1  34.0 -207  
4.14 7.53 4 .11  12.68 1/1/2 18.5 47 .7  31.8 .547 3.647 33.8 141.a -32.8 105.90 1.449 
- MAR8 ARRIVAL DATE = 2447490 (24 NOV 1988) -
1.094 96.4 ,234 1.274 325.1 496.6 .975 1.572A 101.0 
.599 75.3 e119 1.OlA 165.4 273.4 +488A 1.140 63.3 
1.323 116.6 .103 ,968 270.5 483.3 ,481  1 . 4 S S A  120.2 
6 . 0 0  5.74 i 9 . 6 0  1/1/2 49.2 19.5 7.9 ,163 14.467 
1.098 95.6 ,238 1.293 330 .1  491.9 .986 1.601A 101.9 
.612 76.7 .489 1.031 165.2 280.7 ,527A 1.535 66.3 
1.301 114.4 .458 -918  271.1 466.3 .498 1.339A 116.0 
6.11 1 .26  18.11 l / l / 2  43.3 21.4 8.2 ,190 14.058 
- -. . . 
4-7290 4-7490 -111 17.1 
4-7320 4-7114.0 ,260 73.2 
4-7714.0 4-7810 .607 213.7 
12.62 10.04 
-7 .9  
2 7 . 1  
-10.6 








2 .69  
. I 7 1  . 3  





.960 5 .9  
50.3 136.0 
2 5 . 8  60.8 , 120  
- 2 . 9  211.8 .607 
9 . 0  355.9 ,143  
74.7 83.5L 2.196 
18.9 8 7 . 8  .126 
-3 .5  21s.s . 5 5 0  
12 .7  3.0 ,483 
49 .7  86.6L P.591 
4-7300 4-7490 . 1 5 9  17.9 
4-7520 4-1718 .1  . 2 4 1  72.5 
6-7718.7 4-7820 ,350 220.8 
12.10 9 .41  
4-7310 4-7490 ,150 19 .7  
4-7520 4-7721.1 ,225 89.0 




-9 .7  
4.15 
2 . 9  
28.8 
-8.4 
4 . 0 1  
- .9  1.102 94 .7  .E42 1.314 335.3 487.6 .991  1.S32A 102.7 .706 -1 .2  1 7 . 0  93 .3  ,133 
2.L .624 77.9 ,463 1 . 0 4 6  165.2 287.9 .162A 1 .531  6 8 . 9  1.35.I - 1 . 7  - 4 . 2  2 1 8 . 8  .499 
-3.S 1.283 112.4 ,419 .E82 271.7 489.6 .Si1 1 .2501  113.8 .939 5 .4  10.2 9 .9  .427 
2.82 6.23 4 . 8 9  16.87 1/1/2 38.3 23.6 9 .6  .241 11.917 26.8 136 .2  25.9 9 1 . 4 0  L.632 
-.I 1.106 9 3 . 0  ,247 1.334 340.9 483 .0  1.004 1.664A 103.4 ,793 -1.4 16 .0  9 7 . 9  - 1 4 0  
2 .5  .e33 79.0 .441 1.059 165.3 294.7 .592A 1.S27 71.3 1.354 -1.8 -1.1 221.0 ,414  
-2 .6  1.268 110 .1  .380 .E55 272.3 493.1 .530 1 . 1 8 O A  110.5 .922 4 .9  1 9 . 3  18.8 .371 




4- i s s o  4- 7490 






4 - rszo  4-1737.8 
5 - 7 7 3 1 . 9  4-7870 
,142 20.7 
.E13 67 .5  
.454 233.8 
11.48 0.S2 
4 . 1  
29 .7  








.381 2 4 S . O  
1 1 . 2 5  8 .02  
4 .6  
30.8 
- 4 . 6  
3 .89  
4 . 0  
32.0 
- 2 . 3  
3 . 6 5  
- .4  1.110 92.6 ,213 1 . 3 5 4  346.9 480.1 
2.8 .640 19.8 .423 1.070 165.4 301.1 
-1.6 1.256 108 .9  .348 .834 272.8 497.8 
3.10 6.SO 4.33 14.78 1 /1 /2  30.5 29.8 
- .4  1.113 91.3 .260 1 . 3 7 1  3 5 3 . 5  477.1 
3.1 .e48 80.4 ,409 1.079 165.6 306.9 
- . 7  1.248 107.4 .320 . E l 9  273.4 502.0 
3.24 6.64 4 . 1 6  13.93 1/1/2 27.7 33.8 
1.011 1.696A 
.617A 1.523 




. 5 5 7  1.081A 
20 .1  .415 
104.1 .e00 - 1 . B  
73 .4  1.357 -2.0 
107.1 ,909 4 . 1  
7.264 8.1 141.2 
104.7 ,806 -1.6 
73.3 1.359 -2 .2  
104.0 ,899 3 . 8  
5.733 16.5 143.9 
1 1 . 4  101.7 
-6 .3  223.9 
22 .0  22 .9  
- 6 . 0  99.50 
1 5 . 0  104 .0  
- 7 . 1  221.6 
2 4 . 3  28.4 
-15 .7  ID2 .00  
, 1 4 1  







a191 0 1 . 1  
.35s 249.8 
11.28 7.90 
2 . s  
33 .5  
. e  
3.88 
-.4 1.117 89 .8  .267 1.386 .9  114.9 11.0170 1.710A 101.2 .e11 - 1 . 7  14 .8  107.1 .161 
3 .4  .OS1 81.0 .398 1.066 165.8 312.1 .654A 1.518 16.9 1.361 - 2 . 9  -9 .9 220.0 , 3 3 3  
.O 1.239 106.2 .297 .007 273 .8  508.3 .560 1 . 0 4 7 A  101.8 -890 3 .4  26 .0  32.7 , 2 4 4  
3.38 6.70 4 .04  13.25 1 /1 /2  2 5 . 5  39.3 24.8 -483 4 . 6 5 4  23 .5  146.4 -22 .9  103.90 l . 7 0 3  
1.120 88.0 ,274 1.396 9 .1  113.6 1.0140 l.779A 
.655 81.3 ,389 1.092 165.9 316.8 ,067A 1.517 
1.233 105.2 ,278 .799 274.2 114 .6  , 5 1 7  1 . O Z O A  
6.93 3.97 12.71 1 /1 /2  2 4 . 1  46.7 29.8 ,548  
4-7100 1-1490 , 1 4 1  7.9 .I 
4 - 7 5 2 0  4-7740.4 . l a 7  60.1 34 .7  
4-7740.4 4-7880 .311 L13.9 2 .6  
11.44 7.91 3.9s 
- . 3  
3.8 
. 7  
8 .53 
105.8 .El4 - 1 . 7  14 .6  108.8 
76.2 1.302 -2.8 -11 .5  227 .1  
99 .0  .884 3.0 27.2 31 .1  
3.894 29 .0  148 .3  -28.6 105.20 
106.3 .811 -1.8 14 .7  109.2 
79.2 1.363 -3 .2  -13 .0  227.9 
96.3 ,079 2 . 7  27 .6  3 4 . 0  
3.381 3 3 . 3  149.8 -32.9 106.10 
. 1 0 7  




- 3 1 0  
,160 
1 . 4 3 4  
4-7370 4-7490 ,158 2 . 3  
4 - 7 0 2 0  4-9712.5 ,185 58.8 
11.78 8.07 
4 - 1 r 4 t . g  4-7690 .sit. es7.i 




1.121 86 .0  ,201 1.399 18.5 llS.5 l.OC40 1.795A 
,657 81 .7  ,363 1.095 166 .1  320.0 .676A 1.515 
1.228 104.5 ,264 .792 274.4 521.6 .583 1.001A 
7.09 3.93 12.31 l / l / f !  2 3 . 8  58.8 34.4 .EO2 
1.121 83.S ,295 1.393 29.3 114.7 .9050 1.801A 
.656 81.0 ,300 1.098 106.2 322.0 .68OA 1 . 5 1 5  
1.225 104.1 , 2 5 6  ,787 t74 .1  529 .6  ,586 .989A 
7.28 3 .91  19-01 l / l / 2  23.9 70.8 57.9 .E34 
- M A R S  ARRIVAL O A T €  : 24471DO I 4 OEC 1908) - 
- . 3  




4 . 5  
1 .8  
3.88 
4-?3@0 4-1490 .186 557.9 - 3 . 0  
4-1920 4-7743.7 .181 5 8 . 0  37.0 
4-7143.7 4-7000 .SO8 2S9.2 7.0 
12 .29  8 . 4 1  4 . 1 0  
100.9 .8lS -1.8 15 .9  106.8 
79.8 1.304 -3.4 -15.0 220 .1  
9 3 . 1  ,875 2.4 26 .7  3 0 . 0  
3,078 38.2 110.9 - 3 9 . 9  106.20 
. i 7 e  19.3 
,251 72.3 
.e14 215.8 
l L . 2 7  9 .88  
4-7290 4-7500 
4 - t S S O  4-9711.0 
4 - T T 1 1 . 0  4-7810 









4-1980 4 - 7 7 3 t . O  
o-rsso 4-7720.e 
4-7ise.o 4 - m o  
-11 .6  
27.0 
-11 .0  
4.31 
2 . 3  
e r . 7  
-10.0 
-2 .9  1.092 96.3 .229 1.265 324 .8  102.1 .975 1.555A 99 .8  .760 1 .0  30.9 76.9 . IO9 
1.8 . 5 0 5  7 7 . 7  . I 2 2  1.009 lS8.2 212.3 .483h 1 .536  03.0 1.339 - 1 . 3  -2 .5  L 1 3 . 8  .Old 
- 1 . 6  1.328 118.8 ,309 .981 271.1 482.3 ,481 1.48OA 120.6 .992 6 . 6  9.5 S 5 6 . t  . 5 5 3  
2.39 5.81 5 . 5 7  19.84 11112 5 8 . 3  19.2 8 . 5  ,160 13.477 8 2 . 4  105.6 79.8 L3.4L I . 99C 
.lSS 11.0 
e235 70.1 
. 9 3 6  222.0 
11.66 0.20 
-.8 1.095 91.5 
2.0 ,600 79.1 
- 4 . 7  1.305 114.5 
e.46 1.67 5 . 1 ~  
- .4  1.090 94.a 
2 .2  .612 80.3 
-3 .6 i . 2 8 6  112.5 




I 18.35 St112 
t .e33 1.299 , .464 1.043 , .420 .E89 
~ 17.03 1/1/2 
329.9 497.5 .988 1.5704 100.6 .767 - 1 . 2  19.8 89.4 ,113 
168.2 279.9 * 5 2 3 A  1.531 66 .0  1.345 -1 .4  - 3 . 0  (17.1 e 9 9 0  
271.7 4 8 5 . 3  a499 1 . 3 5 1 4  117.3 .966 8.1 13 .1  3 . 4  -401  
51.6 21.1 8 .4  ,191 13.709 5 7 . 4  139 .1  50.0 8.I.6L Le475 
335.3 493.3 ,998 1.6031 101.4 . 7 7 4  -1.5 1 4 . 3  91.4 .lib 
168.4 287.1 .559A 1.120 66.7 1.310 - 1 . 4  -3 .6  P Z O . ?  - 5 0 3  
272.2 488.7 -515 1.263A 114.0 .944 5.6 16.5 10.4 -434 
46.0 23.2 9.5 .e37 12.100 32.8 i3o.s 3 e . i  00.60 e.037 
4 .10  






. I O 3  t 2 6 . 8  







-6 .9  
3 .90  
6 . 1  
29.8 
- 4 . 1  
8.03 
- . 3  1.101 93.S .237 1.316 341.1 489.1 1.005 1.628A 102.1 . I 8 0  -1.6 13.8 96.5 -113  
2.4 -622 81.3 ,442 1.017 168.7 294 .1  .590A 1.924 7 1 . 1  1.353 - 1 . 5  -4 .3  2 t 3 . 4  a 4 5 7  
-2.6 1.271 110.6 .383 .E60 272.8 492.5 .531 1.19OA 110.9 a928 5 .0  19.8 17.2 e381 
e.64 6.06 4.44 11.87 l l l l 2  41.3 25.6 1 1 . 9  .288 9,080 13.9 140.4 12.3 98.40 L.1108 
- . 2  i . 1 0 4  92.5 .e41 1.332 347.3 486.2 1.011 1.853A 102.8 .788 -1 .7  13 .1  100.7 .it9 
2.6 ,630 82.1 ,424 1.069 168.9 300.6 a616A 1.522 73.3 1 .357  - 1 . 1  -5.3 LE1.0 a4gO 
-1.7 1.218 I O O . ~  ,350 ,838 ~ 7 3 . 3  496.9 , 5 4 1  i . i s e ~  101.8 .est 4.4 t t . t  t 3 . o  .333 
e.14 0.15 4.22 14 .86  i w e  37.3 28.0 i s . 2  ,347 1.543 5.4 148.1 - t . o  ee.io l . t i o  
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4TOPOVER T I H E  * 30 D A Y S  1988 INBOUNO SWINGBY H I S S I O N  O U R A T I O N  = 520 o i i a  
NARS A R R I V A L  C I T E  : 2447500 
4 CEC 1988 _- .. - ._ - 
L A U N C H  A R R I V E  SPEED1 R A l  O E C L l  I 1 V 1 PSI 1 ECCEN SMA THE11 THE12 P E R I H  APHEL P S I  2 V 2 I 2 OECL2 R A Z  SPEC02 
DEPART SUNGBY SPEED3 R A 3  OECL3 1 3 V 3 PSI 3 ECCEN SNA THE13 THE14 P E R I H  APHEL PSI 4 V 4 I 4 OECL4 R A 4  a P E E C 4  
8WNCBY R E T U R N  EPEE01 R A 5  O E C L 5  I 1 V 5 PSI 5 ECCEN SHA THE15 T H E T I  P E R I H  APHEL PSI 6 V 6 1 6 OECLd R A 6  8 P E E O I  
- . _ _  - PROP AERO -0VL . - D V A _ _  E V A  O V O  EVR T Y P E  SUN A SUN R KAPPA - A  -- E _.JNC RAP OECLP ETA PERlC 
4-7370 4 - 7 5 0 0  ,151 .2 - 1 . 1  - . l  1 .112  8 5 . 9  .264 1 .  1 9 . 7  120.4 1.0030 1.72lA 1 0 4 . 7  .796  -1.8 1 3 . 5  108 .4  . l S l  
11-06 7.69  4 . 0 5  3 .18  6 . 5 8  3 . 8 3  12.32 1; 29.8  5 5 . 7  32.6 .605 3.564 2 9 . 2  152 .2  - 2 9 . 0  105.70 1 . 1 5 0  
4-7580 4-7500 .178 355 .9  - 2 . 7  - . l  1 .111  8 3 . 6  .273 1.3S3 30 .7  191 .9  .9840 1.722A 105.2 - 1 . 8  13.9 107.9  * 1 5 8  
4 - 7 5 3 0  4 -7744 .3  ,180  5 5 . 0  3 4 . 1  3 . 8  .649 8 4 . 0  .381 1 .091  170 .0  321.4 .619A 1.511 79.6 1.3 
4-7530 4-7743.2 .mi 5 5 . 7  3 3 . 5  3 . a  .e48 83.8 .384 i .  169 .9  319.5 .674A 1.516 Y9.1 1 .363  -2 .5 -10.6 2 2 9 . 3  . S 1 5  
4-7745.2  4-7890 .315 258.0 5 . 0  1 . 3  1 .229  104.4 ,264 271.8 120.9 .584 1 . 0 0 3 ~  9 6 . a  .8ao 2.a ~ 7 . 8  35.0 . i 8 i  
4 -rr44 .3  4-7900 .307 260.0 7.1  1 . 8  1.225 104.0 ,215 .m 2 7 4 . 5  529.0 . g o 7  .$BOA 9 3 . 7  .e 
11.52  8.20 4 . 3 9  3 . 3 2  6 . 7 2  3 .81  12.01 1/1/2 30.3 69 .7  35 .7  .638 3.282 32.0 153 .3  - 3 1 . 9  105.rO S a 4 4 3  
4-7390 4-7500  ,216  3 5 3 . 4  - 3 . 6  - . l  1.108 80.8 .296 f . 3 3 3  4 3 . 3  124 .8  .9110 1.715A 1 0 5 . 7  -786 - 1 . 9  1 4 . 6  106 .2  
4-7550 4-7744.0 .181 5 5 . 2  33 .9  3 . 7  .649 8 3 . 9  ,382 1.097 110.0  321.0 .678A 1.515 79.5 1.363 -2.6 - 1 1 . 3  229 .4  e309 
12 .25  8 . Y 5  4 . 9 3  3 . 5 1  6 . 9 1  3.P2 11.96  1 /1 /2  31 .9  88.1 36.6 .630 3.163 33.6 154.0  - 3 3 . 6  104.80 1 . 3 7 5  
4-7144.0 4-1910 .so9 260.2  8 . 7  2 . 3  i.222 104 .1  . t i s  . l e 4  273.3 538.4 ,584 . 9 8 4 ~  90.5 .e71 2 . 4  24 .0  21.9 . i s 1  
,743 - 1 . 7  
1.330 - 1 . 1  
1.033 7 . 2  
106.3 133.8 
10.0 as.7 
-1 .9  2 1 1 . 7  
6.0 349.2  
- 7 3 . 4  6 4 . O L  
11.0 7 4 . 3  
-2 .2  2 1 5 . 7  
9 . 9  356 .5  
8 2 . 6  83.3L 






1 . 7 9 9  
. aeo 
4-7280 4-7s10 .174 8 . 1  2 .2  
4 - 7 5 4 0  4-7711.0 .212 72.8 2 6 . 3  
4-7711.0 4-7800 .686 208.8 - 1 1 . 9  
12 .61  10 .37  4.33 
- . O  
26.8 
- 1 1 . 3  
4 .20 
9 . 0  
2 7 . 3  
- 1 0 . 3  
4 . 0 7  
8 . 7  
27 .6  
-0.0 
3.96 
8 . 7  
- 7 . 0  
2 a . s  
3 . m  






- 2 . 4  
3 .74  
4 . 7  
.I 
3 .74  
e9.0 
-.e 1.088 
1 . 6  .513 
- 6 . 8  1.361 
2.28 5 . 7 0  
- .9  1 . 0 9 0  
1.8 .512 
- 5 . 9  1 .333  
2.25 5 . 6 7  
9 7 . 2  ,227 1 .244  319 .4  511.9 .962 1.126A 9 7 . 6  
79.1 .562 .984 1 7 1 . 2  263 .8  .432A 1.137 5 9 . 2  
119.4 .568 1 .073  211 .0  478 .9  .463  1.683A l 2 4 . S  
6.04 21 .78  2 /1 /2  76 .0  17.4 10 .4  e l28  11.017 
9 6 . 3  ,226 1.259 324.4 507 .3  a975 1.544A 9 8 . 6  
80.6 .125 1.006 171.3  211.4 .478A 1.534 a 2 . 6  
116 .9  ,515 ,994 271 .6  481.5 -482  1.505A 121.0 
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. I  1.044 lOB.2 ,300 ,617 215.6 504.6 ,572 1.062A 102.9 ,099 3.4 26.6 
4-rs40 








4- 7149. e 
4 - 1 ~ 4 1 .  r 




e 6  1.097 87.9 
2.4 .626 911.4 
-6  1.237 105.1 
2.L3 1.56 4.63 
- 7  1.097 66.1 
E . 4  .e29 95.5 
1.4 1.231 104.3 






1988 INBOUND SWINGBY UISSION DURATION 5 520 D A Y S  
MAR5 ARRIVAL DATE 5 L 4 4 1 5 4 0  
13 JAN 1989 .__. 
iAUNCH A R R I V C  8PEEOl R A I  DECLl 
DEPART EWNGDY EPEE03 R A 3  DECL3 
SWNGDY RETURN 8PEE05 R A 5  DECL5 
PROP AERO DVL 
I 1 V I PSI 1 ECCEN SHA THE11 THE12 PERIH APHEL P S I  2 V L 1 2 DECLL R A I  OPECCZ 
I 3 V 3 PSI 3 ECQEN SHA THE73 WET4 PERlH APHEL PSI 4 V 4 1 4 DECL4 R A 4  WEE04 
1 5 V 5 P31 5 ECCEN SMA THET5 THE18 PERlH APHEL PSI 0 V 0 I 0 DECLI RA8 O C E E D I  
OVA EVA DVD EVR TYPE SUN A 3UN R KAPPA - A  E INC RAP DECLC E T A  PERIC 
- .4 
2 3 . 1  
8 . 0  
4 .62  
-1 .0 
2 3 . 1  
10.1 
5.25 
- 9 . 9  
23 .6  
- 1 1 . 6  
4 . 2 1  
31 .8  
22.4 
- 5 . 2  
3.84 
22.4 
22 .0  
- 2 . 5  
3.71 
16 .0  
21 .8  
.e 
3.69 
. O  1 .086 18 .8  ,269 1.247 5 7 . 5  111.3 ,911D 1.583A 9 9 . 0  , 7 2 1  -1 .8  1 2 . 8  92 .1  ,113 
2.4 .629 95.5 .396 1.120 188.5 320.8 .677A 1.1640 19.2 1 . 3 1 0  - . 9  - 3 . 8  231.3 - S l 5  
2 .7  1.222 104.3 .e59 .784 2 7 2 . 7  541.9 ,581 ,987 07.9 ,810 2 .5  20.8  18.5 ,156 
2.48 5.88 4 .61  12.02 1 /1 /2  66.9 104.3 34 .1  .606 3 .410  24 .1  158 .3  - 2 4 . 2  103.90 1 .461  
HARS ARRIVAL DATE = 2441550 (23  JAN 1989) 
-2 .8  1.090 95 .8  .224 1.266 327 .1  521.8 ,982 1.549A 9 5 . 1  ,721 1 . 0  30 .0  62.4 so09 
1 . 9  .568 97.4 .SO8 1 .046 181.2 218.9 .515A 1.518D 6 5 . 1  1.351 -.I -1 .0  223.1 - 5 7 7  
- 5 . 5  1 .522 i i 5 . 0  .483 .969 213.8 481.7 . ~ o i  1 . 1 3 8 ~  118.8 ,989 1.1 1 4 . 9  4 , r  .IZI 
2 .07  5.49 5 . 8 1  19.17 21112 97 .6  20 .1  11.0 . i e o  10.455 13.4 111.4 r 2 . 2  8 4 . 7 ~  i . r a 6  
4- f330 
4-7580 
4- r r 3 5  .I 
4 - 7 5 8 0  
4- is50 
4-1500  
4 - r 7 ~ i  .4  
4- rs60 
4-r580 
4- 7r43. 0 
d - r s r o  
4- r ioo  
4- r r 4 5  .e 
4-7340 
4 - 7 7 3 0 ,  1 
4- 7380 
4 - 7 5 8 0  
4 - 1 7 4 1 .  i 
4-7390 
4- 7 5 8 0  
4- r r 4  r.s 
-131  8.9 
.245 43.5 
-423  245.0 




3.0 1.094 92.4 ,218 1.293 346.5 512.4 1.011 1.576A 9 7 . 1  , 7 3 3  - 4 . 0  -11.4 85.6 -100 
2 . 1  ,610 98.5 ,440 1.103 191.1 302.0 .618A 1.588D 73.2 1.367 - . 5  - 1 . 6  229.1 - 4 2 3  
-1 .8  1.266 109.1 . 3 5 8  .e53 2 7 5 . 0  493.6 ,548  1.159A 109 .0  ,924 4 .6  23.1 25.8 , 3 5 0  
1.8 1.095 91.1 ,218 1.299 353.9 510.3 1.016 1.583A 9 7 . 6  , 7 3 5  - 3 . 3  -3 .8  89.5 ~ 0 9 1  
2 . 1  .618 98.8 ,426 1.116 192.2 308.5 .640A 1.591D 7 5 . 2  1 .310 - . 6  - 1 . 9  230.4 - 3 8 6  
2.10 5 . 5 3  S.27 14.27 1 /1 /2  76.2 30 .6  19.7 .404 5 . 8 4 4  2.9 110.5 1 . 9  102.30 1 . 9 5 7  
2.26 5.66 5 . 3 4  15.22 11112 81 .1  26.9 15 .9  ,536 7.247 13 .3  148.0 i e . 9  ~ 8 . 9 ~  c.oer 
- . a  1.254 107.5 .327 .e33 er5 .r  498.7 . s e i  I . ~ O ~ A  i o 6 . 0  ,910 3 . 9  2 5 . 1  31.9 .30t 
,115 5 . 1  
. 3 5 5  254.6 
10.97 8 . 9 1  
,240 3 9 . 1  
1.3 1.096 89 .6  ,220 1.303 2 . 0  148.9 1.017D 1,189A 98.0 . 7 3 7  -2.8 . 2  92 .0  e 0 8 9  
2 . 2  ,625 9 9 . ~ 1  ,416 1.126 193.1 3 w . i  .SIEA 1.5940 1 1 . 0  1.372 - . E  - 2 . 2  z m . 8  . 3 5 5  
. i  1.244 106.2 .so1 . a i 8  275.8 504.4 .112 i . 0 6 4 ~  i 0 3 . 0  .goo 3 . 4  z 6 . r  36.8 .ese 
1.1 1.096 88.0 ,222 1.303 11.0 1 4 8 . 3  i . o i s o  1 . s ~ ~  9 8 . 2  , 137  -2.1 2.9 9 4 . 5  .088 
2.06 5.49 5.22 13.48 1 / 1 / 2  12.6 35.1 2 4 . 0  ,417 4 .819  1.1 152.6 - 5 . 6  104.70 1.821 
2 .2  .629 99 .1  .408 1.133 193.7 318.8 .67lA 1.5960 78.4 1.374 - .6  - 2 . I  230.8 ~ 3 3 1  
.8 1.237 105.1 ,279 -80’1 276.1 510.8 .SO1 1.032A 100 .2  .891 2 .9  27 .0  4 0 . 0  ,219 






4- r i 5 0  
4- 7890 
4 - 7 7 4 7  
4- 7900 
4-7150 
4 - 7 7 4 7  
4 - m i o  
,120 




38 .1  
258.  I 
8.92 
3 5 5 . 2  
3 7 . 7  
261.6 




9 .31  
351 . O  




21 .6  
2 . 8  
3.74 
6 .0  
21.5 
5 . 3  
3 .88  




. e  
21.4 
9 . 0  
4 . 5 7  
.135 






l f . 4 3  
.191 
.3  .e37 
3 0 1  
11.92 
.9  1.096 86 .2  .227 1.298 20 .8  148 .6  1.003D 1.593A 98 .3  ,735 -2.3 5.2 9 5 . 0  -089 
2.3 .633 99 .2  ,403 1.139 194.2 322.4 ,6001  1.5980 79.4 1.315 - .e -E.? 230.6 . 3 1 3  
’ 1 .4  1.232 104.3 .e63 .799 216.2 518.0 .S88 1.009A 97 .4  .a85 2.5 28 .2  40 .4  -186 
2.08  5 - 5 0  5.17 12.39 1 /1 /2  69 .7  51.6 51.9 .612 3.635 1 4 . 7  1 5 0 . 4  -14.6 107.50 1 . 6 1 3  
.8 1.094 8 4 . 1  ,235 1.288 3 1 . 7  150.0 .985D 1.590A 98.4 . I 3 1  - e e l  7 . 4  94.1 - 0 9 2  
2 .3  .634 99.3 ,400 1 . i 4 2  194 .1  324.6 .685A l.S98D 8 0 . 1  1.316 - . 6  - 2 . 9  230.4 a303 
1 . 9  1.227 103.8 ,253 .193 276.0 526.0 .S92 ,993A 9 4 . 0  .879  2 .3  2 7 . 7  3 7 . 0  .lSl 
2.12 5 . 5 5  1 .16 12.08 1 /1 /2  70.4 64 .6  34 .8  .655 3 . 3 4 1  17 .6  111 .1  -17 .4  iO7.60 1 . 5 3 7  
- 8  1.091 81.8 ,247 1.271 43.7 152.3 .957D 1.585A 98.4 ,723 - 1 . 9  9 . 0  92.0 .098 
2 . 3  ,635 99 .3  .400 1.142 194.6 325.0 .686A 1.5990 8 0 . 2  1.376 - . 6  -2 .9  230.3 - 3 0 1  
2.3 1.225 103.7 .250 .788  215 .1  535.1 .S91 .985A 9 1 . 6  , 8 7 5  2 .1  21 .5  28.9 .148 
2 .20  5.62 5.16 11.93 1 1 ~ 2  72.3 82 .0  36.0 .662 3.232 19.0 1 5 8 . 4  - 1 9 . 8  10r .20  1 . 4 7 1  _ _  - M A R S  ARRIVAL DATE 2447560 I 2 FEE 1989) 
- 4 . 2  - 1 0 . 3  86 .3  .095 
- . 4  - 1 . 2  229.7 .366 
4 . 0  25.2 32.2 .304 
50 .3  3 . 1  102.90 1 . 8 1 1  
4-1340 4-7560 .124 6.3 30.2 2 .7  1.095 91.2 
4-7590 4-7738.0 .271 38.9 20.5 2 .0  .626 103.0 
4 - 1 7 3 8 . 0  4-7860 ,386 250.6 - 2 , 6  - . 8  1 .255  101.5 
11.93 9 . r i  3 . 7 1  2.16 5 . 5 8  6.00 
4-rsm 4-7560 . t i e  4 . 0  21.0 1 . 8  1 .091  89.7 
4 - r ~ v o  4 - r r 4 i . o  ,289 37.5 2 0 . 2  2 .1 .e33 103.1 
4 - r r 4 i . o  4-rt3ro . s 5 5  2 5 5 . 1  .P  .I 1.245 106.2 
11.12 9.66 3.70 2 .0s  5.48 5.96 
.218 1.298 353.3 514.8 1.015 1.581A 9 6 . 6  
.436 1 .141  198.2 310.1 ,6441 1.6380 75.4 
.328 .835  275.6 498.3 .161 1.108A 1 0 6 . 1  
4.30 1/1/2 8 4 . 5  30.3 20 .9  ,403 5 . 5 1 0  
.727 
, 3 1 7  
.911 




3 . 7  
.219 1 .301  1.4 1 5 3 . 4  1.OlTD 1.886A 96 .9  
,426 1.111 199.1 315 .8  .661A 1.6420 7 7 . 2  
.301 ,819 276.0 104.0 , 5 7 3  1.066A lOS.2 
3.51 1 /1 /2  81 .1  35 .2  21 .3  ~ 4 7 6  4.573 
4-7S90 4-7744.3 .e68 36 .1  20.0 2 . 1  .637 103.2 .419 1.159 199.9 320.6 .674A 1.6450 78.6 
4-rw.o 4 - 1 ~ a o  .120 359.4 14.0 1 .4  1.096 8 8 . 1  .221 1.301 10.3 152.8 1.0130 1.1881 97.2 
4 - r r 4 4 . 3  4-7880 . S S ~  259.0 2 .8  .8 1.238 1 o s . i  ,219 .608 276.3 510.5 ,582 1.0331 100 .3  
1 1 . ~ 0  e.er 5.14 e .02  1.45 1.93 12.88 1 /1 /2  1 9 . 0  41 .9  28 .0  .549 3 . 9 1 0  
- 3 . 3  - 4 . 0  8 9 . 1  . f lea 
- . 4  -1 .4  229.9 - 3 5 5  
3.4 LO.? 3 7 . 2  .e60 
5 2 . 4  - 3 . 0  105.4D 1.702 
.728 -2 .8  . O  90.9 .OS6 
,381 - .4  - 1 . 6  eE9 .7  ,531 
,892 2.9 2 7 . 0  40.4 .e20 
8 . 7  114.4 - 0 . 1  1 0 7 . ~ 0  1.001 
- 2 . 4  3.1 
- . 4  - 1 . 1  
2 .5  r e . 3  
i s e . 1  - 1 r . s  
r.r 27.8 
i s r . 8  - 1 s . o  
- 2 . 2  1.8 
- .4  -1 .9  
91.9 
229.3 




1 . 5 1 7  
. t a r  
4 - 7 3 7 0  
4- I ~ P O  
4-1749.r  




4- 174 r .  s 




8.‘1 1.2 1.095 
19.9 2 . 1  ,641 
5.3 1.4 1.232 
5 . 8 1  2.05 1 . 4 s  












1.296 20 .2  153 .1  1.004D 1 .5891  
1.165 200.4 324.3 .683A 1,6470 
,199 276.4 517.6 .589 1.0101 
1 /1 /2  78.2 5 1 . 1  33.5 ,013 
1.287 30 .9  114.3 .OB70  1.586A 
1.168 200 .0  320.5 .688A 1.6470 
,793 276.2 S25.6 ,193 -894A 
l/l/i? 78.8 0 8 . 0  38.3 e657 
97 .3  
9 7 . 5  
3.474 





4- t w o  
A- r 5 0 0  
4- 114 7. e 
4-7800 
4-1590 
4- r r 4  7.  r 
4 . 0  1 . 0  1.094 
19 .8  2 . 2  , 8 4 2  
r . 4  1.0 1.22s 
4 . i ~  r.oo 5.49 
19.0 2.r , 0 4 3  
0.1 r.3 1 . ~ 2 1  
4 . 5 ~  2.14 5 . 5 0  
L.L .8 1.091 






80 .4  
94 .8  
3 . 2 0 1  
. 7 r 3  
1.383 
.880 
11 .3  
9 0 . 1  
s r . 0  
229.0  
108.10 
. o e e  . so3 
1 . 4 5 0  
. l e t  
,188 311.5 
. I 6 0  35 .3  
12.54 10.41 
.so0 r w . 0  









[ V A L  01 
07 .2  
8 0 . 0  
91.0 
8.090 
-2.0 8 . 1  
- . 4  -1.0 
2 . 1  m.1 
118.0 -1r .z  
0 0 . 1  
rza.  8 
t 9 . 9  
108.50 
81.1 
40 . )  
108.80 
rr1.o 
* - T I 0 0  
4-1900 
4-1144 , e  
. r e i  
1.301 
.e93 
0 . 1  
- 3 . 1  -8.r 
-.r -.o 
r.9 c1.0 
i ~ s . 8  - 0 . 1  
4 - r s m  
4- r744 .0  
4- re80 





3TOPOVER TlWE = 30 D A Y S  1988 INBOUND SWINGBY UIJSIC'N D U R A T I O N  i 5 6 0  D A Y S  
WAR9 ARRIVAL CATE I 2447a10 
1 U O Y  ,ea* 
-._ - - -__ 
LAUNCH IRRiVE-gPEECl 
OEPART 8WNGBY EPEE03 
8WNGBY RETURN SPEECS 
PROP 
4-7290 4-7470 .182 
4 - 7 5 0 0  4-7129.0 .221 
4 - 7 7 2 9 . 0  4-7630 .410 
12.45 
A-I300 4-7470 .174 
4-7500 4 -7732 .1  .e13 
4-7732.7 4-7860 .379 
12.37 
R A l  OECLl 
R A 3  DECL3 
R A 5  OECL5 
AERO -DVL 
15.9 -6 .3  
67.6 32.0 
236.9 - 4 . 4  
9.19 4.44 
18.4 - 1 . 7  
6 6 . 1  33.9 
242.4 - 2 . 2  
8.90 4 .33  
- .._. .-." 
I 1 V 1 P S I  1 ECCEN SWA THETl THE72 PERIH APHEL P S I  2 V 2 I 2 OECL2 R A P  SPEECD 
I 3 V 3 P S I  3 ECCEN SUA THE13 THE14 PERIH APHEL P S I  4 V 4 I 4 OECL4 R A 4  SPEECd 
I 5 V 5 PSI 5 ECCEN SUA THE15 THE16 PERIH APHEL P S I  6 V 6 1 6 OECLI R A E  SPEEC6 
O V A  EVA O V O  EVR TYPE SUN A SUN R K4PPA - A  E I N C  R A P  OECLP ETA PERIC - __. __ UARS ARRiiAL DATE : 2447470 I 4 NOV 1988) - 
-2 .0  1.103 96 .8  .254 1.304 325.3 485.1 .973 1.635A 103.7 ,796 . I  2 4 . 6  8 4 . 5  - 1 5 5  
3.2 e663 76.0 .423 1.077 159.1 302.5 ,621A 1.533 73.8 1.360 - 2 . 7  - 6 . 1  219.7 ,410  
- 1 . 5  1 . 2 5 1  108.6 .343 .825 271.7 500.1 .542 1.109A 106.7 .902 4 .2  21.4 21 .2  - 3 1 6  
3.26 6.67 4 . 7 5  14.54 l / l / 2  34.2 31.2 1 7 . 7  ,357 6.516 15.6 130.7 - 1 4 . 1  100.40 1.968 
-1.4 1.106 96 .1  .262 1.332 330.0 480.2 ,984 1.661A 104.0 .BO6 -.5 21.5 6 9 . 8  ,164 
3 .8  .668 76.7 ,409 1.066 159.1 308.3 ,641A 1.530 7S.6 1.362 -3 .2  -11 .1  221.6 .379 
-.I 1.243 107 .4  .311 .812 272.3 504.9 .554 1.0701 103.8 .893 3.8 23.8 26.4 - 2 1 5  
3.46 6 .66  4 .57  13.77 1/11?? 29.5 35.6 22.5 ,420 5.128 24.4 139.1 -23.4 102.90 1.83f 
6-7310 4-7470 -167 20.8 1.0 -1.1 1.114 95 .3  .271 1.362 334.9 475.5 .993 1.731A 1 0 5 . 5  -816 - a 9  19 .9  9 4 - 3  ,175 
4-1500 4-7736.0 ~ 2 0 8  64.5 36.3 4 .5  .672 77.3 .398 1.092 159 .1  313.7 .656A 1.526 77.3 1.363 -3 .8  -14.5 2 2 3 . 0  ,352 
4-7736-0 4-7670 ~ 3 5 2  247 .4  .2  .O 1.236 lO6 .2  -295 .BO2 272.9 510.3 .565 1.039A 101 .1  .E86 3.4 2 5 . 7  30.5 * e 3 7  
12.39 8 .70  4.25 3.68 7.06 4.46 13.14 U l / 2  25.5 4 1 . 3  28 .2  ,465 4.098 32 .2  141.0  -31.2 105.10 1.SOl 
4-7320 4-1410 -161  22.2 2 .5  - . 9  1.120 94 .3  .e81 1.394 340.2 4 7 1 . 2  1.002 1.765A 106.3 .827 -1.1 16 .9  98 .2  ~ 1 8 5  
4-7900 4-7739.3 .207 62.5 39 .8  5 . 5  ,676 77.8 .388 1.098 159.1 319.0 .672A 1.524 78.9 1.365 -4 .7  -19.5 224 .1  .332 
4-7739.5 4-7880 .332 232.4 2 .6  .7  1 .231 105.2 .e78  ,796 273.6 5 1 5 . 8  . 5 7 5  1 . 0 1 7 A  96 .7  .E82 3.0 27 .0  33.4 . Z O 6  
l2.SO 8 . 1 9  4.17 3.91 7.31 4.42 12.66 111/2 22 .0  48.2 35.5 .547 3.261 39 .8  941.6 -30.5 107.30 1.247 
MARS ARRIVAL DATE : 2447480 (14  NOV 1988) - - .- ___ 
4-7290 4-7480 - 1 7 s  16.4 - 6 . 9  -2 .0 1.098 96.6 ,243 1 , 2 8 6  325.2 491 .0  .974 1.598A 102.3 , 7 8 3  - 2  25 .0  83.2 -136  
4-7110 4-1730.1 ,211 67 .1  31.5 3.0 .651 77.8 .423 1.073 162.2 301.7 ,619A 1.527 73.6 1.358 - 2 . 3  -7 .4  2 2 1 . 9  ~ 4 1 2  
4-7730.1 4-7850 .412 238.4 - 4 . 5  -1.6 1 .251  108.8 .346 ,830 272.3 498.9 ,543 1.117A 1 0 7 . 1  a906 4 . 3  2 1 . 7  22.1 ,322 
11 .?4  8.87 4.35 2.87 6.28 4.52 14.65 1 /1 /2  41 .3  30.3 16.0 .353 6.915 11.7 139 .1  -10.0 9 9 . 9 0  C . 0 9 0  
4-7300 4-7480 .165 18.3 - 1 . 2  - 1 . 2  1.102 95.8 .248 1.309 330.0 486.1 .985 1.634A 103.2 - 7 9 2  -.6 20.5 8 9 . 3  a143 
4-7510 4-7733.? .203 65.4 33.0 3.4 .617 78.4 .409 1 .082  162.2 307.5 .639A 1.524 75 .4  1 . 3 6 0  -2 .7  - 9 . 3  223.7 . 380  
4-7733. I  4-7860 .38O 243.8 -2 .3  - . 7  1.244 107.4 .Si9 , 811  272.6 503.8 .556 1 . 0 7 S A  104 .2  ,896 3.8 24 .0  27.4 .e79 
11.59 8.57 4.23 3.03 6 .43  4.34 13.85 1 /1 /2  31.9 34 .1  21.1 .417 5 . 4 5 3  20.3 141 .7  -13 .4  102.40 1 .657  
4-7310 4-7460 .ill 20.3  1 . 7  - . 9  1.107 9 5 . 0  .254 1 ,334  335.1 481.6 .995 1.673A 104.0 .800 -1.0 18 .7  94.3 , 1 5 2  
4-7510 4-7736.9 . I 9 8  63.7 34.6 3.9 .661 79.0 .398 1.088 162.3 312.7 ,658A 1.521 7 7 . 0  1.362 -3 .1  -11.6 225.0 -3S3 
4-1180 .9  4-7870 .353 2 4 8 . 8  .2 .O 1.237 106.2 .296 ,601  273.4 509.3 ,567 1.043A 101.5 .e88 3.4 25.9 31.0 .e41  
11.54 8.35 4.13 3.20 6 .60  4 . 2 2  13.19 1 / 1 / 2  31.5 40.3 2 6 . 2  .484 4.407 27.5 144 .0  - 2 0 . 8  104.30 1.647 
4-7320 4-7480 a 1 5 0  21.5 3.2 - . 7  1 .112 94 .0  ,262 1 ,359  340.6 477.5 1.003 1.714A 104.8 -809 -1.e 17 .7  98.5 ~ 1 6 0  
4-7739.7 4-7880 .331 2S2.9 2 . 6  .I 1.232 105.2 .e78 ,797 273.8 515.4 ,576 1.0181 98.8 .E83 3.0 2 7 . 1  34.0 .e07 
11.57 8.20 4 .01  3.38 6.78 4.15 12.68 1 /1 /2  27.7 4 7 . 7  31.6 .S47 3.647 33.6 145 .6  -32.8 105.90 1.449 
4-1110 4-1739.r .is5 62 .1  36 .8  4 .5  .a65 79.4 ,389 1.094 162.4 317.4 . ~ W A  i . s i s  78.4 1.363 -3.1 -14.6 225.9 . 3 3 i  
4-7330 4-7460 - 1 4 5  21.2 3.7 - . O  1 . 1 1 7  92.9 ,270 1.384 346.4 473.8 1.010 1 . 7 5 7 A  105.5 ,817 - 1 . 4  17 .0  102.0 ,169 
4 - I J l O  4 - l r 4 2 . t  ,194 60.6 39.2 5 . 1  ,668 79.7 ,382 1.098 162.4 321.3 .079A 1.518 79.8 1.364 - 4 . 2  - 1 8 . 2  2 2 6 . 3  . S i 0  
4-1142.1 4-7090 .SI0 296.0 4 . 9  1.3 1.226 104.5 ,264 ,791 274.2 522.1 .582 1.OOOA 9 6 . 2  ,878 2 .7  27.5 31.9 .179 
11.67 8.11 3 .98  3 .56  6 .96  4.13 12.30 1 /1 /2  24.5 57.4 37.7 .601 3.092 38.6 140.4 - 3 8 . 0  107.20 1.P57 
4-1340 4-7480 ,141 19 .2  
4-1510 4-rrA3.9 .195 59.2 
4-7743.9 4-7900 .308 259.S 
11.84 8.09 
4-73SO 4-1480 .143 lS .4  
4-7110 4-7743.0 .194 59.9 
4-7743.0 4-7910 . 3 l 2  256.9 
12.03 6 . 1 0  
3.2 - . 6  1.122 
41 .3  5.6 ,669 
7 . 0  1.8 1.225 
3 . 9 5  3.75 7.15 
2.0 -.I 1.126 
4 0 . 3  5 . 3  ,668 
8 . 6  2 .2  1.222 









,279 1.407 352.8 
,378 1.101 162.6 
.256 ,788 274.3 
12.05 1/1/2 21 .9  
,288 1.429 359.9 
.380 1.100 162.5 
.257 .783 272.7 
11.96 1/1/2 19.9 
470.6 





539 * 4 














1 . 5 1 7  
.984A 
.620 
106.1 .824 - 1 . 5  16.5 104.0 ,177 
80.4 1.365 -4 .8  -21.0 220.8 .306 
9 3 . 6  .875 2.4 26 .8  30 .5  .159 
2 . 7 2 2  42 .9  140.8 -41.9 108.10 1.094 
106.6 .831 -1.8 16.1 1 0 7 . 0  .166 
80 .0  1.364 -4.5 - 1 9 . 8  226.S -312 
9 0 . 2  .e70 2 . 4  23 .4  19.8 . 1 5 2  
2.745 42.7 147.0 -42 .1  106.20 1.081 
4-7360 4-7480 . 1 5 1  10.3 .3 -.I 1.130 88 .2  .298 1.445 7.9 106.6 1.0140 1.876A 107.4 .638 - 1 . 7  11.8 108.6 .191  
4-7510 4-7737.9 . I 9 7  0 3 . 3  $ 5 . 3  4.0 .662 79.1 ,395 1.090 162.4 114.0 .659A 1 .121  7 7 . 4  1 .362 -3 .2  - 1 2 . 3  225.3 . 1 4 7  
4-7737.7 4-7920 .347 252.8 9 .4  2 . 8  1.218 105.9 .282 . I 7 6  267.9 553.4 . 5 5 7  .995 8 4 . 8  .862 2 .9  16.1 3 . 4  . I 8 5  
12.39 8 .29  4 . 0 6  4.14 7.53 4 .19  12.37 1/1/2 18 .5  117.4 34.9 . S O 1  3 .337 38 .9  1 4 7 . 8  -38.9 100.40 1.170 
- - MARS ARRIVAL OATE = 2447490 (24 NOV 1988) - - . 
4-7260 4-7490 ,195 354 .3  3.0 .9 1 .086 98.6 ,232 1.220 311.2 512.0 .937 1.502A 97 .8  -748  -2 .7  3,s 59.0 ,118 
4-7S20 4 - 7 7 1 8 . 7  .241 7 1 . 5  27 .9  2 . 0  .611 76.7 .A89 1.031 165.2 280.7 .527A 1 . 5 3 5  6 6 . 3  1.346 - 1 . 5  - 3 . 5  2 1 5 . 5  . S I 0  
4-771ti.7 4-7620 ,510  220.8 -9 .7  - 4 . 1  1.301 114.4 .418 ,918 271 .1  486.3 .498 1.339A i 1 6 . 8  .960 5 . 9  12 .7  3 .0  ,483 
12.41 9 . 8 1  4 .62  2.54 5.95 5.26 18.11 2/1/2 73.6 21.4 8 .2  -198 14.018 50.5 136 .0  49.7 88.6L 2.591 
4-1210 4-7490 ,187  358 .0  9.8 1.7 1.088 97 .9  .e31 1.237 3 1 5 . 7  506.7 .951 1.523A 99 .0  , 7 1 5  - 3 . 5  .5 68 .3  . I 2 3  
4-7320 4-7723.1 ,225 69 .6  2 8 . 8  2 .2  .624 77.9 .463 1.046 165.2 207.9 .162A 1 .531  6 8 . 9  1 . 3 5 1  -1 .7  - 4 . 2  218.6 .A99 
4-7123.1 4-7830 ,499 221.5 - 8 . 4  - 3 . 5  1.283 112 .4  .417 -882 271.7 489.6 , 5 1 5  1 .2501 113.6 .939 5.4 16.2 9 . 9  . 4 2 7  
lP.01 9.38 4 . 5 1  2 .63 6.04 4 .87  16.87 2/1/2 66.3 23.6 9 . 0  ,241 11.917 20.8 136.2 2 5 . 9  9 1 . 4 0  L.632 
4-1290 4-7490 , 1 7 1  17 .1  - 7 . 9  -2.2 1.094 96.4 .e34 1.274 321.1 496.6 ,975 1.572A 101.0 . I 7 1  .3 2 5 . 6  8 0 . 8  . I 2 0  
4-7520 4-7751.1 .e03 65.5 30 .6  2 .8  ,640 79.8 ,423 1.070 165.4 301.1 ,617b 1.523 7 3 . 4  1.357 - 2 . 0  - 0 . 3  223 .9  .414 
11.22 8.64 4 . 5 0  2 .56  6 . 0 0  4.33 14.76 l / l / 2  49.2 29.6 15.8 .3SO 7.264 6 . 1  141.L -8.0 9 9 . 5 0  C.lBS 
I - 7 r ~ i . i  4 - 7 a 5 0  . 4 i 4  eao.7 - 4 . 0  -1 .6  i . 2 5 8  $08 .9  ; s u  .e34 272.8 497.8 . J U  i.iim 107.5 .goo 4 . 3  22.0 22.9 ,320 
4- I300  4-7490 $159  1 7 . 9  - . 1  -1 .0  1.098 95 .6  .258 l.eQ3 3 3 0 . 1  491.9 .980 1 .6011  101.9 *779 - . E  18.9 67 .8  ,126  
4-ISZO 4-7734.6 ,196  0 5 . 5  32 .0  3 .1  ,648 80 .4  ,409 1.079 165.6 306.9 . E 3 8 1  1 .520  75.3 1.319 -2 .2  - 7 . 7  225 .6  ,361  
4-7754.6 4-'813O .381 243.0 -2.3 - . 7  1 .246 107.4 .320 .a19 273 .4  502.8 -557 1.081A 104.0  .899 3.6 24.3 28.4 ,264 
11.01 8.32 4 . 1 9  2.69 6 .11  4.16 13.93 111/2 43.3 33.8 20.1 .415 5.733 1 6 . 5  143.9 - 1 5 . 7  1132.00 t . 9 6 S  
4-7310 4-7490 . t S O  1 9 . 1  2 . 9  -.I 1.102 94 .7  .242 1.314 3 3 5 . 3  4 8 7 . 6  ,995 l .632A 102.7 .766 - 1 . 2  1 7 . 0  93.3 
4-7SeO 4-7737-6 *191  61.7 33.3 3 . 4  .651 81 .0  .398 1.086 165.8 312.1 .654A 1 . 5 1 8  70.9 1.361 - 2 . 5  -9 .5 224.8 a 3 5 3  
4-7737.6 4-7870 .313 249.6 .2 .O 1 .239 106.2 .297 . B O 7  273.8 508.3 ,568 1.0471 101.8 ,690 3.4 26 .0  32.7 e244 
10.91 8 .09  4.05 2.82 0.23 4.04 13.25 1 /1 /2  3 8 . 3  39.3 21.8 ,483 4.654 25 .5  146.4 - 2 2 . 9  103.90 1.163 
4-1120 4-7490 ,142 2 0 . 7  4 . 3  -.I 1.106 93.8 ,247 1.334 340.9 483.0 1.004 1+064A 103 .4  -793 -1.4 1 6 - 0  97 .9  -1'0 
4 - 7 1 2 0  4-7740.4 ,187 60 .1  3 4 . 7  3 .8 .6S5 61.3 .389 1.092 16'5.9 316.6 ,667A 1.517 78.2 1.362 -2 .0  -11.5 227.5 . S S l  
4-7r40.4 4-7880 .331 253.9 2 .6  . 7  1 .233 105.2 .278 .799 274.2 514.6 , 5 7 7  1.0201, 99.0 ,864 3 . 0  27 .2  3 5 . 1  - 2 0 9  
10.89 7.93 3.98 e.90 6.37 3.97 12.11 1/1/2 3 A . O  46.7 29.6 , 5 4 0  3.894 29 .0  148.3 -28.6 105.20 1,565 
4-7330 4-7490 
6-7520 4-77A2. 
I - I t h 2 . I  4-7890 

























20.1 4 .8  - . 4  1.110 92.8 .253 1.354 346.9 480.1 1.011 
58.8 36 .1  4 .2  ,657 6 1 . 7  ,383 1.095 166 .1  320.0 e6701 
7.62 3.69 3.10 6.SO 3 .93  12.31 I / 1 / 2  30.5 56.8 34.4 
5 0 . 0  37.0 4 . 5  .6S8 81.8 , 380  1.098 166.2 322.0 .080A 
259.2 7 .0  1.8 2.221 104.1 .e56 ,787 274.1 529.6 -586 
7.71 3 - 8 3  3.24 6.64 3.91 12.05 1/1/2 27.7 70.0 31 .9  
257.1 5 . 0  1 .3  i . 2 2 8  104.5 .e64 .roc 274.4 s 2 i . 6  . w 3  
17.7 4 . 0  - . 4  1 . 1 1 3  91.3 .e60 1 . ~ 7 1  353.1 4 7 i . i  1.015 
13.4 2.5 -.4 
18.3 3 6 . 0  4.3 
239.2 6.6 2.e 
I.78 3.86 3.58 
00.6 34.3 3 . 1  
7.95 3.95 3.53 
1.9 .s - . 3  





I .  I 2 0  
.OS4 
1.219 
8 .93  
89.6 -267 1.586 
81.7 ,381 1.097 
104.Z .E56 ,183 
3.9Z 11.97 l / l / 2  
88.0 .e74 1.396 
81.3 ,391 1.090 
l 0 1 . 4  .e75 .778 
3.99 l t . e 5  i / l / e  
.9 114.9 1.0170 
166.1 3 2 i . 2  .679A 
2 7 2 . 8  539.2 e582 
e s . 5  0o.e 38.5 
9 .1 113.6 1.0140 
165.9 315.4 .063A 
L69.2 5 1 1 . 1  -564 
e4.1 114.1 34.6 
,6961  104.1  .do0 - 1 . 5  111.4 1 O l . I  
, 5 1 5  79.2 1 .363  -3.2 -13.6 227 .9  
. O O l A  96.3 .E79 2.1 27.6 34.6 
,602 5.381 33.3 149.8 -32.9 100.10 
,726A 1 0 4 . 7  .BO6 -1.8 11.0 104.8 
. 5 1 5  79.8 1.364 -3.4 - 1 5 . 0  226.1 
.9891 95 .5  .E75 2.4 26.7 30.0 
,634 3.016 36.2 150.9 - 3 5 . 9  106.20 
.756A 105.2 .Ell -1 .7  14 .6  107.1 
.984A 90.3 .870 L.4 LS.5 2O.L 
,022 3 .031  37 .3  1111.5 - 3 7 . 1  104.90 
.si5 79.6 1.363 -3 .3  -11.4 re0.o 
. 7791  105.8 ,814 -1 .7  14.0 100.6 
,517 71.9 i . 3 6 2  -e .7  -so.9 t t 1 . 4  
.$so 3 . 3 0 7  30.7 i6o.e - 3 6 . 1  to1.00 
.e92 8S.7 a064 2.1 17.4 6 .7  
, 1 4 1  
.116 . 160 
1.434 
.154 
* 308 . I59 
1.317 
.161 







3TOPOVLR TIME 8 30 D A Y S  
__._ 
LAUNCH ARRlVE.-dPEECl A l l  -CECLl 
DEPART SUNGBY SPEED3 R A 3  OECL3 
WNGBY RETURN 3PEECI R A 5  DLCLS 
1988 INBOUND SWINGBY W I S S I C ~ N  OURAT1@N = 560 C A Y 3  
M A R 3  A R R I V A L  CATE : 2417500 
4 CEC 19RP 
V 2 I 2 CECLZ R A 2  SPEED2 
V 4 I 4 CECL4 R A 4  SPEEC4 
V 6 I 6 OECL6 R A 6  SPECC6 
INC R A P  OECLP ETA PCRlC 
1.313 - 1 . 5  -4 .3  223.4 - 4 5 7  
.926 5.0 19 .6  17.2 ,381  
13.5 140.4 12.3 95.40 L.303 
.760 1.0 30.5 76.9 . IO9  
1.311 - 1 . 7  - 5 . 3  225.6 ,416 
.912 4.4 22 .2  23.6 , 3 3 3  
5.4 143.1 - 2 . 0  99.10 1 . 2 7 0  
.761 -1 .2  15 .8  85.4 ,113 
1.359 - 1 . 9  -6 .4  227.2 .382 
.901 3 . 9  24.5 29 .2  .e88 
13.0 145.8 -12 .1  101.80 1 .045  
.174 -1.5 14 .3  91.4 ,118 
1.361 -2 .1  - 7 . 7  228.3 , 3 5 3  
.692 3.4 26.2 33.6 . e41  
19 .9  148.3 -19.5 103.70 1 .651  
.780 - 1 . 6  13.8 96.5 . l e 3  
1.362 -2 .3  -9 .2  229.0 ,331 
.888 3.0 27.4 36.2 ,211 
2 3 . 2  150.S - 2 4 . 9  104.90 1 .681  
.186 -1.1 13.5 100.1 ~ 1 2 9  
1.363 - 2 . 5  -10.6 229.3 ,315 
.880 2 . 8  27.8 3 5 . 6  ,161 
29.2 152.2 - 2 9 . 0  105.70 1 .550  
,791  - 1 . 1  13.3 104.0 ,134 
1.363 -2 .6  -11.6 229.4 ,307 
. e 7 5  2.4 2 6 . 9  31 .3  ,159 
32.0 153.3 - 3 1 . 9  105.70 1 . 4 4 3  
. r s 3  - 3 . 0  2 .9  71.9 ,114 
. . - .. - - 
I I Y 1 P S I  1 ECCEN SMA THE11 THE12 PEAIH 
I 3 V 3 PSI 3 ECCEN SUA THE13 THE14 P E R l H  
f 5 V 5 PSI 5 EfCCEN SUA THE15 THE16 P E R l H  

















PROP -AERO -6Vc - - __ . - 
4-7230 4-7500 .175 4 . 5  9 .1  
4-7130 4-1726.P , 2 0 1  65.2 2 9 . 1  
4-1123.C 4-9340 .451 235 .1  -6 .9  
11.26 3.79 4 - 5 1  
_ _  
- O V A  --!vi 




- 97.1- .228 1..246 319.9 506.9 ,963 .  
81 .3  ,442 1 .051  168 .1  294.1 .590A 
110.6 .383  .E60 212.8 492.5 -531  
4.44 15 .81  2 /1 /2  67.4 25 .8  11 .9  
4-1290 
4-7S30 









4- r r 4 1  .e  
4-1500 





10.92 8 .53  
-11.8 
29 .9  
- 4 . 1  
4 . 3 1  
-2 .9  1.092 96.3 .229 1.265 324.8 102.1 .975 
e.39 5 .81  4 .22  14.86 1/1/2 58.3 28.9 15 .2  
2.6 .630 8 2 . 1  .424 1.069 168.9 300.6 .616A 
-1 .7  1.258 108.9 . w o  .a38 213.3 496.9 ,545 




9 9 . 8  
73.3 
101.8 




. 1 5 5  17.0 
,191 60 .6  
.382 246.2 
10.62 6.16 
2 .3  
30.8 
- 2 . 3  
4 . 1 0  
-.6 1.095 
2.8 ,637 
- .8  1.248 
2.46 5.87 
- . 4  1.098 
3.1 .642 
.O 1 .240 
2.55 5.96 
91.5 
8 2 . 1  
101.4 
4.06 




.231 1.282 329.9 497.5 .986 
.410 1.078 169.2 306.5 .637A 
,321 .e22 213.8 501.8 . 5 5 8  
14.00 11112 51.6 33.0 19.3 
,233 1.299 335 .3  493.3 .996 
.398 1.085 169.5 311.8 .653A 
.297 . E l 0  274.3 507.5 ,569 
























. l a 3  51.0 
.331 254.9 
10.41 7.11 
5 . 0  
31 .1  
.2 





6 . 0  
3 2 . 1  
e. 7 
3 .90 
- . 3  1.101 
3.4 .645 . 1 1 .e34 
2.64 6.06 
93.6 







91 .2  
84 .0  
104.0 
3.81 
,231 1.316 341.1 489.5 1.005 
,390 1.091 169 .1  316.2 .666A 
.LIB ,800 214.6 513.8 .578 
12.74 1/1/2 41 .3  45.7 28.4 
a941 1.332 341.3 486.2 1.011 
a384 1.095 169.9 319.5 ,674A 
12.32 1 /1 /2  31.3 5 5 . 1  32.8 
.e46 1.346 354 .1  483.4 1.016 
.381 1.091 110 .0  321.4 .679A 
.e64 . r 9 3  214.8 520.9 .584 
.25s .788 2 u . s  529.0 ,107 
















4 . 0 7 1  
102.8 
79.1 
9 6 . 6  
3.564 
103 .3  
19 .6  
93.  1 
3 . 2 6 2  
4-7330 4-1500 .129 18 .9  6 . 1  - . 2  1.104 
4-7530 4-1743.C . l e 1  55.7 33.5 3.6 .648 
4-7743.C 4-7890 .315 258.0 5 . 0  1 .3  1.229 
10.40 7 . 8 6  3 . 8 3  2.14 6.15 
4-7340 4-1500 . l e 5  16.1 5 . 2  -.2 1.107 
4-7530 4-7744.3 ,180 5 5 . 0  3 4 . 1  3.8 .649 
4-7744.3 4-7900 . S O 1  260.0 1.1 1.8 1.225 
10.44 9.60 3.79 2.84 6.26 
4-7350 4-7500 .126 11.5 3.4 - .2  1.110 89.7 .251 1.357 1 . 1  121.4 1,0170 1.697A 103.8 ,794 -1.8 13.e 106.4 ,140 
4-7530 4-7144.0 . l e 1  55.2 33.9 3.1 .649 8 3 . 9  ,382 1,097 110.0 321.0 ,678A 1 . 5 1 5  19.5 1.363 - 2 . 6  -11.3 e29.4 -309 
4-7744.0 4-1910 .SO9 2 6 0 . 2  8 . 1  2.3 1.222 104.1 .255 .784 2 7 3 . 3  538.4 .184 .984A 9O.S .E11 2.4 24 .0  21.9 . l 5 1  
10.56 7.61 3 .19  e.95 8.36 3.82 11.96 1/1/2 31.8 86.5 36.6 ,630 3.183 33.6 154.0 -35.6 104.60 L.315 
4-7360 4-7500 ,134 5 . 7  1 . 1  -.l 1.112 87 .9  ,257 1.363 10.1 120.4 1.0130 1.713A 104 .3  ,196 -1 .6  13.3 101.0 ,145 
4-1530 4-7741.3 .183 56.9 32 .1  3.4 .645 83 .6  ,389 1.091 169.8 316.4 ,666A l . S l 6  18.9  1.362 -2.3 -9 .3  2 2 9 . 0  . 3 3 0  
4-7741.3 4-7920 .330 257.5 9 . 7  9 . 7  1.220 105.1 ,270 .780 270.3 549.9 ,569 ,990 86 .4  .a66 2 .6  18.4 9.4 ,169 
10.80 7.74 3 .87  3.06 6 .41  3.87 12.17 11112 30.4 111.4 34.1 .552 3 . 4 1 3  34.2 113.4 -34.2 101.40 1 .332  --- __.I_ MARS ARRIVAL DATE I: 2447510 ( 1 4  DEE 1988) _____-_I  - - 
4-1e60 4-1510 .197 357.3 -1 .6  -.l 1.084 98 .8  .232 1.216 309.7 121.8 ,933 1.498A 95.3 . I 3 0  -1 .8  6.4 49 .9  ,109 
4-1540 4-1720.5 .231 67 .7  27 .3  1.9 ,588 81 .9  .493 1.025 1 7 1 . 5  279 .1  .52OA 1.530 6 5 . 7  1.344 - 1 . 2  - 2 . 6  2 1 9 . 8  ,560 
4-1720.5 4-1820 .560 2 2 3 . 2  -10.3 -4 .8 1.309 114.6 .467 ,937 272.2 484.4 ,499 1 . 3 7 5 A  117.6 .971 6 . 3  13 .5  3 .7  .499 
12.05 9 .68  4.65 2 .39  5 .81  5.01 18.54 2/1/2 9 3 . 1  20.8 8 . 1  .191 13.149 6 3 . 3  143.7 62 .4  85.3L 1 . 3 2 6  
4-7270 4-7510 . l e 5  2 . 9  a 6  -.l 1.086 98 .0  .e29 1.230 314.5 516.8 .948 1.511A 96 .1  .731  - 1 . 1  8 . 1  58.4 -105  
4-7540 4-7724.3 .217 64.9 27.8 2 .1  .601 83.0 .466 1 ,042  171.8 286.6 . 5 5 7 A  1.528 68 .5  1.349 -1 .2  -3.0 222.3 . S O ?  
11.46 9.15 4.49 2.31 5 . 7 3  4.66 17.18 2 / 1 / 2  84.5 22.8 9.5 .234 12.013 38.4 140.7 3 7 . 1  89.9L P.592 
4-7724.0 4-1830 .so1 229.9 - 8 . 9  - 5 . 8  1.289 112.5 .424 .e96 272.7 487.8 ,516 i . 2 m  1 ~ 4 . 4  .948 1 . 7  i 6 . 9  10.8  .44; 
4-7280 4-7510 .114 8 . 1  2.2 - .2  1.088 97.2 
4-7340 4-1729.0 .PO5 6 2 . 0  26 .3  2.3 .612 8 3 . 9  
4-7729.0 4-7640 .459 236.1 -1.0 -2.7 1.273 110.6 
11 -00  8 .73  4 .33  2 .28  5 . 7 0  4 .39  
4-1290 4-7S10 ,163 14.3 - .O  - . 9  1.090 96 .3  
4-7540 4-1132.6 .197 59.3 28.8 2.4 .621 84 .7  
4-7732.6 4-1650 .418 241.9 -4 .8  - 1 . 7  1.260 108.9 
10 .61  8.40 4 .20  2.25 5 . 6 1  4.19 
.221 1.244 319.4 511.9 ,962 1.526A 9 7 . 6  
.443 1.057 172.2 293.7 .588A 1.525 71.0 
.386 -865 2 7 3 . 3  491.1 3 3 1  1 .1991  111 .2  
15.98 2/1/2 16.0 2 5 . 3  11.6 ,281 9 . 8 6 3  
a226 1.259 324.4 507.3 .975 1.544A 9 8 . 6  
.425 1.069 172.7 300.3 .615A 1.523 73.2 
,352 .e42 213.8 496.0 ,546 1.133A 108.1  
14.95 2 /1 /2  67 .7  28.4 14.9 ,344 7.731 
.743 - 1 . 7  10.0 66 .7  .lo2 
1.353 -1 .3  - 3 . 6  e24.9 .459 
,930 5 .1  1 9 . 9  17.7 ,387 
17.7 142 .2  1 6 . 8  94.90 2 . 5 2 6  
,750 - 1 . 0  1 5 . 8  74.3 ,101 
1.357 -1.4 - 4 . 4  2 2 7 . 0  .418 
.915 4 .4  22.5 24 .2  .337 
5 . 0  144.6 1 . 1  98.90 C.317 
4-7300 4-7510 ,152 14.6 9 . 0  .4 1.093 95.5 $226  1.274 329.7 502.9 .986 1.563A 99 .4  . 7 5 6  -2 .2  6 . 0  82 .3  ,106 
4-1540 4-1736.3 .191 56.9 29 .3  2 .6  .628 8 5 . 3  ,411 1.079 173 .1  306.3 .636A 1.522 15.1 1.359 -1.5 - 5 . 3  228.6 , 3 8 3  
10.45 8 .12  4 . 0 1  2.33 5 . 7 5  4.05 14.07 1 /1 /2  61.4 32.4 18.8 ,410 6.117 9 . 6  147.3 -0 .8  101.80 C . 1 0 0  
4 - 7 7 3 0 ~ 3  4 - m o  . 3 ~ 3  241.2 -8.4 - .a  1.250 101.5 .323 .e21 214.2 501.0 ,559 1 . 0 9 1 ~  i o s . 2  ,904 3.9 ~ 4 . 6  29.9 ,291  
4- 7310 
































18 .6  
53.1 
255 .6  
7 . 7 4  




r . 9 0 .  
8.7 . 2  1.095 94.5 
e9.9 2.6 ,633 85.7 .e .O 1 .241 106.2 
3 .96  2.36 5.78 3.94 
3 . 7  .l 1.090 93.5 
30 .5  3.0 .631  86.0 
2 . 1  .6 1.234 105.1 
5 .06  C.42 5 . 8 3  3 . 8 8  
6 . 2  .l 1.100 92.3 
31.0 3 . 2  .640 86.3 
5 .1  1 . 3  1.229 l C 4 . 4  













1.289 335.P 498.8 
1 .081  173.5 311.4 
,612 274.7 506.1 




23 .2  
1.583A 
1.521 




102 .3  













-2 .0  
- 1 . 1  
3 .4  
149.9 
- 1 . 9  
- 1 . 6  
2.9 
152.1 
-1 .9  
- 2 . 0  
2 . 6  
153.9 
9 . 9  
- 0 . 3  
26.3 
-16 .3  
1 0 . 1  
- 7 . 4  
27.5 
- 2 1 . 7  
11 .0  
- 8 . 4  
27.9 
-2S.6 
8 8 . 1  ,106 
929.6 -584 
34.5 . e 5 0  
103.60 1.913 
94 .2  .ill 




PS0.4 , 3 1 5  
37.0 . l e e  
105.60 1.629 
1.304 341.1 495.2 
1.093 113.8 316.1 
, 602  215 .0  513.0 
l / l / Z  49.4 44 .8  
1.005 
,665A 









L l . 6  
1.317 347.5 492.0 
1.097 174.0 319.4 
.795 275.1 520.2 
1/1/2 44 .9  54.6 
1 ,012 
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1 . 9  1.221 103.8  .e54 .791 271.5 
Le20 S .82  4 . 1 9  1e .07  11112 58.1 
502.8 1 . 0 1 2  1.586A 9 9 . 3  . 7 5 1  - 2 . 7  
320 .2  ,876A 1.5A20 79 .1  1.361 - 1 . 2  
118.9 ,187 1.0011 9 7 . 2  .E63 2.6 
52.9  30 .7  ,610  3 . 7 1 3  1 9 . 8  1 1 6 . 0  
t 500.1 1.016 1.600A 9 9 . 7  h114 - 2 . 4  
322.3  .66lA 1.5420 1 9 . 1  1.367 - 1 . 2  
527 .0  . I 9 1  .992A 9 4 . 3  -876 t . 3  
66.2 3 3 . 5  -649 3.466 22.8 1 1 7 . 3  




- 5 . 1  2 3 1 . 4  
2 8 . 1  39 .0  
‘ -19 .8  108 .10  
3 . 3  96 .6  
- 1 . 5  231.4 
2 7 . 5  35 .2  
-22.6 106.30 
6 . 7  9 9 . 8  
- 5 . 5  t 3 1 . 4  
L5.1 2 6 . 7  













1 2 . 4  
28.0  
1 . 3  
5 . 6 9  
4-7340 4-7530 .116 12.1  
4-7560 4-7746.L -197 4 3 . 1  
4-r748.L 4-7900 .304 282.S 
4-7390 4-1130 . P i 5  7 . 2  
4-7SQO 4-7746.3  .197 4 3 . 1  
4-rl46.S 4-1910 -304 263.1  
10.11 7.69 
4-7560 4-7530 .$23  1 . 3  
10.23 7.91 
4-1870 4-1530 a139 518.1 
4-1860 4-7739.1 . to2  4 7 , s  
4-?188.1 4-I930 . S I 9  L ¶ ¶ . 7  
10.11 8 . 2 4  
4-7L9O 4-1940 ,197 8.5 
4 - F t t 8 . 9  4-1030 ,516 t3L.O 
Pt.16 0.80 
10.09 r.89 
4-rsoo 4-7744.8 . i o 8  44 .0  
4-1144.8 4 - t o t o  .317 ~ 6 1 . 7  
4-?f30.8 4-1040 -486 L38.7 
1 l . W  9.40  
0 . 0  
26.0 
8.9 
3 . 6 9  
.(I 1.099 0 9 . 5  ,226 1.313 2.6 138.9  1.017D 1.609A 100.1  .756 - 2 . 2  
t . 7  ,632 92.2 .387 1.111 183.5 32e.4 .68lA 1.5420 7 9 . 7  1.361 -1.L 
2 . 3  1 .224  103.8 e211 .787 214.5 S36.1 .589 .985A 9 1 . 3  ,874 2 . 2  
2.22  9.61  4 .19  11 .94  l / l / t  54 .9  84 .1  34.8 .65L 3.347 l 4 . 9  110.0 
5 . 4  .5 1.009 (17 .9  -229 1.313 11.9  138 .3  1.0130 1.614A lDD.4 ,756 - t a l  1.9 101.8 
25.9 2.6 .630 0 2 . 1  ,392 1.101) 183 .2  319 .5  ,6741 1.5420 76.9 1.366 - 1 . t  - 5 . 0  231.4  
10.0 t . 1  1.222 104.4 . e60  ,703  t 7 t . 3  $46 .6  . 5 1 9  e987 8 7 . 7  e869 t . 3  20.4 15.L 
3 - 7 6  t . t 8  5 .68  4.21 lC.04 L l l f L  93.0 lo$ .$  33.9 .SO9 3,4$7 L6.9 f 3 7 . 8  -t6.1 103.10 
- 4  1.099 89.0 ,234 1.309 21.4 130 .7  1.002D 1.819A 100.9 .794 -L,O S . 0  10L.O 
2 .4  .620 91.1 ,410 1.095 182.1  309.1 ,941A 1.5410 1 5 . 9  1.383 - 1 . 0  - 3 . 1  ;I30.1 
3.3 I.tZ0 106.0 .E99 e779 L66.f 519.9 *345 1 .012  8 1 . 9  e093 L.8 14.3  3.5 
t .30  5.72 4.32  i t . 7 8  I / ~ / L  5 2 . 5  1 m . i  t8.s e441 4 . 0 4 9  2e.o i 5 s . a  -29,s w . 4 0  
t . 1  
25.0 
1 0 . 3  








4 * 9 ¶  
- . O  1.086 98 .7  . t 3 6  1.930 311.9  530.1 .940 1 . 5 t l A  93.0 ,713  - 1 . 1  
L . 0  .SO4 9 3 . 4  ,479 1 .035  183 .0  P86.4 .J54A 1.l50D 9 8 . 1  1.353 -.I 
-4 .1  1.e97 110.8 ,435 .Si3 LIS.9 401.7 .$I7  1.309A 115.L ,959 S . 1  
t . 3 7  5 . 7 8  3.13 17.59 t/l/t 110.9  2L.0 $0.1 .t28 10 .910  4 9 . 3  145 .1  
- 1 . L  1.087 9 7 . 7  .$!SO 1.t4L 518.0 %I.? .950 1.5L8A 9 4 . t  .I10 - . 7  
t .1  .597 9 4 . 0  .43L 1 .073  184 .e  t 9 4 . 0  .588A 1.3570 rO.8 1 , 3 8 0  -.? 
- t . B  l.LT9 110.0  ,393 .870 2 7 4 . 3  489 .9  .133  1.ttLA 1 l t . O  .939 9.5 
e . te  5.94  4 . 9 3  ie.ti t / i /c  103.8 ~ 4 . 5  1 t . r  ,177 B.IOI t 7 . e  i 4 e . r  
1 0 . 7  48.9 
- 1 . 9  t L 5 . 9  
11.1 1 1 . 9  
4 0 . T  @..*I, 
* 100 
.1t9 











-1.9 t t 7 . 8  
L0.5 $ 0 . 0  
t7.1 S4.tO 
197 
OTGPOVER T I M E  = 5 0  D A Y S  
- 
1988 INBOUND SWINGBY YIS8IC'N OURATION : 560 D A Y 5  
MARS A R R I V A L  DATE x 2447540 
13 JAN 1969 
LAuNCM A R R I V E  8PEEDI R A l  DECLl I 1 V 1 PSI 1 ECCEN SMA lHET1 THE12 PERIH APHEL PSI  2 V 2 I 2 OECI.2 R A 2  SPEECe 
OEPART SWNGBY SPEED3 R A 3  OECL3 I 3 V 3 PSI  3 ECCEN SMA THE13 THE14 PERIH APHEL PSI  4 V 4 I 4 OECL4 RA4 SPEEC4 
SWNGBY RETURN SPEED5 R A 5  OECL5 I 5 V 5 P S I  5 ECCEN SN# THE75 WET6 PERIH APHEL PSI  6 V 6 I 8 OECL6 R A 6  SPEEC6 
__._ __ __-_ PROP AERO- OVL -OVA _EVA _ D V O  EVR TYFE SUN A SUN R KAPPA - A  E INC RAP OECLP E T A  PERIC 
4-7290 4-7540 -170 18 .1  - 4 . 2  -1 .7  1.089 96 .7  ,226 1 . 2 5 4  322.3 5 2 1 . 5  .971 1.537A 9 5 . 2  a724 - . 2  1 9 . 9  6 0 . 3  -092  
4-7510 4-7734.6 .223 4 7 . 0  2 4 . 1  2 . 1  .607 9 4 . 5  ,434 1.087 185.9  301.0 .616A 1.5590 73 .1  1 .362  - . 7  - 2 . 2  229 .4  ,422  
4-7734.6 4-1650 .422 244 .4  - 5 . 1  -1 .8  1.265 109 .0  ,357 .a51 274 .8  494 .1  .147 1.155A 108.8 ,922  4 .6  23.0 2 5 . 5  -348 
11.21  9 . 1 0  4 . 2 8  2 . 1 1  5 . 5 4  4.82 $5.16  2/1/2 9 6 . 3  2 7 . 2  1 5 . 2  -338  7.574 11 .5  147 .8  1 0 . 8  9 8 . 7 0  2 . 2 1 9  
4-7300 4-7540 .16S 2 6 . 5  -13 .7  -3 .4  1.090 95 .7  .223 1.265 328 .0  517.5 ,984 1.547A 9 6 . 1  . 7  1.6 35.1  6 5 . 6  ,090  
4-7570 4-7136.0 .220 4 4 . 6  2 3 . 8  2 . 2  ,616 9 4 . 9  .420 1 . 0 9 9  186 .8  307.4 .638A 1.5610 75 .1  1 . 3  - .8  -2 .6  230.5  .385 
4-7738.0  4-1860 .385  249.5  - 2 . 5  - . 8  1 .253  107.5 .326 .831 2 7 5 . 2  499 .1  .560 1.1021 1 0 5 . 8  - 9  3 . 9  25 .0  3 1 . 5  ,300 
4-7320 4-7S40 .142 9 2 32 8 3 3 i o 9 3  93 5 220 1 2 8 7  340 3 510 5 1 0 0 4  l.569A 9 7 . 6  .738 - 5 . 0  -12 .7  8 4 . 3  ,108 
4-1570 4-7743.5 . e l 6  4113 23:6 214 :e28 95:4 1401 1:116 l 8 8 : l  317:s :668A 1.5630 78 .2  1 .369  -.8 - 3 . 4  231.4 , 3 3 1  
4-7743.5 4-7880 , 331  258.0  2 . 8  .8 1.237 105 .1  .279 .BO6 2 7 5 . 9  1 1 1 . 3  . S a l  1.031A 100.1  ,890  2 . 9  2 7 . 7  39 .5  -218  
10.91 8 . 5 9  3 . 9 6  2 . 3 6  5 . 7 8  4 . 6 3  12 .84  1 / 1 / 2  78.4 4 2 . 8  2 7 . 3  .549 4 .232  1 3 . 3  154 .6  - 1 3 . 3  105 .70  1.774 
4-7330 4-7540 .123 1 2 . 8  22 .0  1 . 7  1 .091  9 2 . 3  .219 1 .296  341 .0  507.7 1 .011  
4-7570 4-7745.5 .214 4 0 . 4  2 3 . 5  2 . 4  .629 9 5 . 5  .396 1 .121  108 .5  321 .1  .677A 
4-7745.5 4-1890 .314 261 .0  5 . 2  1 . 4  1 .231  104 .3  .263 .798 276.0 5 1 8 . 4  .588 
10.53  8 . 3 1  3.77 2 .16  5 .58  4 .60  12.38 1/1/2 71.9 52 .2  31 .1  
4-7340 4-7540 .116 10 .8  1 6 . 7  1 . 2  1 .096  9 1 . 0  .220 1 .302  354.4 505.6 1 .016  
4-7570 4-7146.7 -214 39 .8  2 3 . 5  2 . 5  ,631 9 5 . 6  .393  1.123 188.8 323.2 .682A 
4-7146.7 4-7900 ,304 263 .1  7 . 3  1 . 9  1 .227  103.8 .e53 ,792  275 .7  526.5 ,591 
10.41 8 . 2 9  3 .69  2 . 1 2  5 .54  4 . 5 9  12 .07  1/112 6 7 . 1  6 5 . 3  33 .9  
1 1 . 0 4  8 . 9 6  4 . 2 2  2.08 5 . 5 1  4 .73  14 .23  2 /1 /2  8 8 . 8  3 0 . 9  1 9 . 0  - 4 0 5  6 . 0 6 7  2 150.0 - . 3  i o i . 9 0  e.054 
1.580A 
1.5640 
l . O O 8 A  





9 8 . 2  
7 9 . 2  
9 7 . 3  
3 .734  
9 8 . 6  
79 .9  
9 4 . 5  




1 7 . 1  
.744 
1 .371  . 8 79 
2 0 . 0  
-3 .4  - 2 . 9  8 9 . 0  .095 
- .9  - 3 . 8  2 3 1 . 3  .314 
2 . 5  2 8 . 2  59 .8  ,166 
1 5 8 . 4  -17 .1  106 .70  1 . 6 7 1  
-2.8 1 . 2  9 3 . 2  .os2 
- . 9  - 4 . 1  2 3 1 . 2  3 0 4  
2.3 2 7 . 6  3 6 . 2  ,181  
157 .7  - 1 9 . 9  106 .90  1.587 
4-73YO 4-7540 . l l 4  6 . 1  12 .1  .9  1 . 0 9 7  8 9 . 6  ,222  1.308 2 . 4  144 .1  1.0170 1.596A 9 9 . 0  .746 -2 .5  3 . 7  96 .3  .OB2 
4-7570 4-7746.8 -214  39.7  23 .5  2 . 5  .631 95 .6  .392 1.124 108 .8  323.5 ,683). 1 .5640 79.9 1.371 - . 9  - 4 . 1  231 .1  - 3 0 2  
4-7746.8  4-7910 -302 263.8  9 . 0  2 . 3  1 .224  103 .7  .250 . I88  274 .9  5 3 5 . 5  ,590  .905A 9 1 . 5  -874 2.2 2 5 . 3  2 7 . 9  -149  
10.39 8 . 2 1  3 .68  2 .12 5 .54  4 . 5 9  11 .93  1 / 1 / 2  6 3 . 7  83.0 35.1 ,657 3 .314  2 2 . 3  158 .4  -22.2 106.20  1 . 5 2 1  
4-1380 4-7540 ,121 .I 7 . 7  8 1 097 87 9 225 1 307 11 4 143  5 1 0130 1.6flflA 99 3 746 - 2 . 3  5 . 5  9 8 . 1  .091  
4-7570 4-7745.3  .215 4 0 . 4  2 3 . 5  214 1629 95:s :396 1:lZO l88:5  32018 1677A 1.5640 79:2 1:370 - . 9  -3.8 2 3 1 . 3  .315 
4-7743.8 4-7920 .315 2 6 2 . 6  10 .1  2 . 7  1 . 2 2 2  104 .3  ,259 ,784 212 .7  545 .9  .581 .987 8 7 . 9  ,870 2.3 2fl.8 1 6 . 5  .156  
10 .49  8 . 3 5  3 . 7 4  2.13  5 . 5 6  4 . 6 1  12.02 1 /1 /2  6 1 . 6  104 .3  3 4 . 1  .606 3 . 4 1 0  2 4 . 3  158.3 - 2 4 . 2  103 .90  1 .461  
4-1370 4-7540 ,137 355.5 3 . 9  . 7  1 .097  8 6 . 1  ,230  1.302 2 1 . 3  143 .8  1.0030 1.601A 9 9 . 5  -744 -2.1 7 . 2  9 8 . 6  .a95 
4-7570 4-7740.5 ,218  4 3 . 1  2 3 . 7  2 . 3  ,621 9 5 . 1  .411 1.107 107.4 311 .9  ,652A 1.5620 76 .1  1 .367  - . 8  - 2 . 9  e31 .1  ,360 
4-7140.5 4-7930 .360 257 .1  1 0 . 5  3.2 1 . 2 2 0  106.5  -293  .780 267 .5  558.7 . 5 5 2  1.008 8 2 . 6  ~ 8 6 4  2 . 8  1 5 . 0  3 . 2  .e04 
10.75 8 . 5 8  3 . 9 0  2 .17  1 . 5 9  4 . 6 8  12 .63  1/1/2 6 1 . 0  126.4 2 9 . 5  .463 3 .926  27 .5  156 .2  - 2 7 . 2  9 8 . 6 0  1 . 3 5 8  
-- - - . __ - __ MARS A R R I V A L  DATE = 2447550 123 JAN 1989) . - 
4-7280 4 - 7 5 5 0  e 1 8 1  1 3 . 2  - 2 . 4  -1 .3  1.088 98.0 .234 1.244 315.8 529.8  .953  1.534A 9 3 . 1  e711 - . 6  1 4 . 4  S0.9 a102 
4-7731.4 4-7840 e467 239.4  - 7 . 8  - 3 . 0  1 .281  1 1 0 . 9  ,394 .E81 2 7 4 . 8  489 .1  .134 1.228A 112.2  ,941 5 . 4  2 0 . 7  19 .1  ,404  
12 .24  9 . 9 6  4 . 5 1  2 .27  5 . 7 0  5.45  16 .35  2/1/2 111.5 24 .0  1 2 . 9  ,275 8 . 9 3 5  2 9 . 2  1 4 6 . 2  2 8 . 8  9 4 . 4 0  2 .184  
4-7580 4-7751.4 .e49  4 6 . 2  22.8  2.0 . s 9 9  9 e . i  . *sa i . 0 8 7  189 .9  294 .9  , 5 9 0 ~  1.5850 70.8 1 .363  -.I - 1 . 4  228 .1  .487 
4-7290 4 - 1 5 5 0  .173  1 8 . 9  
4 - 1 5 8 0  4-7735.g , 245  4 3 . 1  
4-7751.1 4-7850 .423  2 4 5 . 0  
1 1 . 8 1  9 . 8 7  
4-1300  4-7550 -164 25.6 
4-7580 4-7738.5 .241 4 1 . 4  
4-7738.5  4-7860 .386 250 .1  
11.54 9 . 4 1  
- 3 . 8  - 1 . 7  1.089 9 6 . 9  ,228 1 . 2 5 5  321.3 125 .7  ,968  1.541A 9 4 . 1  ,718  - . l  1 9 . 5  56 .9  
2 2 . 4  2.1 ,610  9 8 . 5  ,440  1 .103  191 .1  302 .0  .618A 1 .5880 7 3 . 2  1 .367  -.I - 1 . 8  229 .5  
- 5 . 2  -1 .8  1 .266  109 .1  -358 ,853 275.0  4 9 3 . 6  .548 1.159A 1 0 9 . 0  .924 4 . 8  23 .1  2 5 . 8  
4 . 3 3  2.14 5 .56  5.34 15 .22  2 / 1 f Z  104.7  2 6 . 9  1 5 . 9  ,336 7.247 1 3 . 3  148 .0  1 2 . 9  9 8 . 9 0  
- 9 . 9  - 2 . 8  1.090 9 5 . 8  -224 1 .266  327.1 521.8 ,982  1.549A 9 5 . 1  ,721 1 . 0  30.0 6 2 . 4  
2 2 . 0  2 . 1  $618 98.8  .426 1 .116  192 .2  308.5 .640A 1.5910 7 5 . 2  1 .370  - . 6  - 1 . 9  230 .4  
- 2 . 5  - . 8  1.254 107.5  .327 ,833  275 .4  498 .7  ,561 1.105A 106.0  .910 3.9 2 5 . 1  31 .9  
4 . 2 1  2 . 0 7  5 . 4 9  5.27 14 .27  2 /1 /2  9 7 . 6  30 .6  1 9 . 7  ,404 5 . 8 4 4  2 . 9  150.5 1 . 9  102.30 
,094  









4-7741 - 4  
4- 7330 
4-7580 
4- 1741 .e 
4-7340 
4 -  1580 
4-774 7 .1  
4-7550 ,203 4 2 . 8  - 3 5 . 0  - 8 . 0  1.091 9 4 . 8  .221 1 .276  333.1 518 .2  
4-7741.4 .240 39.7  2 1 . 8  2 . 2  ,625 9 9 . 0  ,416 1 .126  193 .1  314.1 
4-1670 . 3 5 5  2 5 4 . 6  . 2  . 1  1.244 1 0 6 . 2  .SO1 ,818  275 .8  504 .4  
12 .51  9.96 4 . 7 4  2 . 5 5  5 . 9 6  5 . 2 2  13 .48  2/1/2 90.5  3 5 . 5  
4-7550 .131 6 . 9  3 1 . 8  3 . 0  1.094 92 .4  .218 1 .293  348.5 512 .4  
4-1145.9 ,238 37.7  2 1 . 5  2 . 3  ,633 9 9 . 2  ,403 1 .139  194 .2  322.4 
4-7890 ,313  261 .8  5 . 3  1 . 4  1 . 2 3 2  104 .3  .e63  ,799  2 7 6 . 2  518 .0  
11 .25  9 .01  3 . 8 4  2 . 2 4  5 . 6 6  5 .17  12-39  1 /1 /2  8 1 . 1  5 1 . 6  
4-75¶0 .118 9 . 0  2 2 . 4  1 . 8  1 .095  9 1 . 1  .218 1.299 353.9  510.3 
4-7747.1 ,237 3 7 . 2  21 .5  2.3 ,634 9 9 . 3  ,400  1 . 1 4 2  194 .5  324 .6  
4-7900 .SO3 263.7  7 .4  1 .9  1 .227  103 .8  ,253 ,793  276 .0  526 .0  
10.97 8 . 8 7  3 . 7 1  2.10 5 . 5 3  5 .18  12.08 I / l / 2  78 .2  6 4 . 6  
,994 1 . 5 5 8 A  9 5 . 9  .726 6 . 8  6 4 . 2  80.2  ,118  
.658A 1.5940 7 7 . 0  1 .372  - . 6  - 2 . 2  2 3 0 . 8  , 3 5 5  
,572  1.064A 103.0  -900  3 . 4  2 8 . 7  36.8 . e58  
24.0  ,477 4 . 8 1 9  5 . 7  1 5 2 . 6  - 5 . 8  104.70 1 .821  
.Oll 1.576A 9 7 . 1  .733 
.680A 1.5980 79 .4  1.375 
,588 1.009A 9 7 . 4  .a85 
31.9  -612 3.635 1 4 . l  
,016  1.583A 9 7 . 8  .735 
.68IA 1.5980 8 0 . 1  1.378 
,592  .993A 9 4 . 8  ,879 
54 .8  .e51 3.347 i 7 . a  
- 4 . 6  -11 .4  85 .8  . l o 0  
- . 6  - 2 . 7  2 3 0 . 6  , 3 1 3  
2 . 5  2 8 . 2  4 0 . 4  ,186  
156 .4  - 1 4 . 6  107.50 1 . 6 1 3  
- 3 . 3  - 3 . 8  8 9 . 5  .091 
I - , 6  - 2 . 9  230 .4  , 503  
I 157.7  - 1 7 . 4  107.80 1 . 5 3 7  
1 2.3  27.7  3r.o . i e i  
4-7350 4-7550 ,115 5 . 1  1 6 . 0  1 . 3  1 .096  8 9 . 6  ,220 1.303 2 . 0  148 .9  ,0170 1.589A 9 8 . 0  ,737 - 2 . 8  - 2  9 2 . 6  ,089 
4-1580 4-7747.3  ,237 57 .1  e 1 . 4  2.3 , 6 5 5  9 9 . 3  ,400 1 .142  194 .6  325 .0  ,888A 1.5990 8 0 . 2  1 .378  - . E  - 2 . 9  250 .3  ,301 
4-7747.8 4-7910 .301 264.5 9 . 0  2.3 1.225 103.7 .e50 ,788 275.1 5 3 5 . 1  ,591 *905A 9 1 . 6  ,875 2 . 1  2 5 . 5  2 8 . 9  ,148  
1 0 . 9 0  8 . 8 4  3 . 6 9  Y.06 5 . 4 9  5 .18  11 .93  1/1/2 72.6  8 2 . 0  3 6 . 0  .662 3.232 1 9 . 9  158 .4  - 1 9 . 8  107 .20  1 . 4 7 7  
4-1380 4-rs50  . t z o  359.9 1 0 . 5  1 . 1  1.096 8 8 . 0  .e22 1 . m 3  1 1 . ~ 1  1 4 a . 3  ~ . f l t r n  1.a9er 98 .9  . 7 i 7  - 9  9 9 a a 1  6 n a r  - . - - . - - - . - . - - -
4 - 7 ~ 0 0  4-7745.9 ,257 3 i . 7  i i : i  i;i -;iii s9.i ; i o 3  i i i i i  iii:i i 2 i ; i  -;iiiii iiiiio iii; i ; s i s  - . e  - 2 . 7  230.6 ,313 
4-7146.9 4-7920 .313  263 .4  10 .1  2 . 7  1 . 2 2 2  104 .2  .257 .785 273 .1  5 4 5 . 3  ,583  e986 88 .2  a870 2 .2  2 1 . 1  1 7 . 7  . I 5 5  
1 0 . 9 6  8 . 9 0  3 . 1 4  2 . 0 6  5 . 4 8  5 . 1 6  12 .00  l l i f 2  70.4  1 0 3 . 2  35.0  -614 3 .321  22.1  1 5 8 . 4  -21.8 105.OD 1 . 4 2 5  
4-7110 4-7550 .135 3 5 5 . 2  8 . 0  .9  1 .096  8 6 . 2  ,227 1 .298  2 0 . 8  1 4 8 . 8  1 .0030  1.59SA 9 8 . 3  ,735 - E A  5 . 2  9 5 . 0  .OB9 
4-7580 4-7741.5 . e59  39.7 2 1 . 8  2 . 2  .625 9 9 . 0  .415 1 .126  193 .1  314.3 .658A 1 . 5 9 4 0  77.0  1 .372  - . 6  - 2 . 2  230 .8  . 3 3 4  
4-1741.3 4-7930 , 3 5 4  258 .8  1 0 . 6  3 . 2  1.221 106 .2  .288 .781 268 .3  5 5 7 . 7  ,556 1.005 8 3 . 1  * e 6 5  2 . 7  1 5 . 5  6 . 5  .198 
11.17 9 . 1 0  3 . 8 8  2 . 0 8  5 . 5 0  5 - 2 1  1 2 . 5 5  1 /1 /2  69.7  121.0 3 0 . 8  .480 3.787 2 5 . 2  156 .7  - 2 4 . 8  99 .80  1 . 3 3 1  
- -- . __. - M A R S  ARRIVAL DATE E 2447560 I 2 FEB 1989) - - -__. _. __ - 
4-7290 4-7560 ,177 19 .7  - 3 . 3  -1 .8  1.089 9 7 . 2  ,232 1 .257  320.2  529.7 .966 1.547A 9 3 . 1  ,710  - . 1  1 9 . 2  54 .8  
4-7590 4-7735.1 ~ 2 7 3  4 0 . 8  2 0 . 9  2 .0  .618 102.9 . 448  1.127 196.9  303.6 .622A 1 .6320 7 3 . 3  1 .374  - 1 . 1  228 .1  
4-7735.s  * - m O  ,424 245.5 - 5 . 2  - 1 . 9  1.267 109.1 ,359 .E56 271.3  493 .2  , 5 4 8  1.163A 1 0 9 . 2  -925 4 . 7  2 3 . 2  26.1 
12 .63  10 .44  4 . 3 8  2 . 1 9  5.62 6 . 0 6  15.27 2 /1 /2  112 .1  26 .6  1 6 . 9  .334 6 . 7 9 3  14 .6  148 .1  1 4 . 2  99 .40  
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4-7747.5 4-7900 .so3 2 6 4 . 2  7.4 1 . 9  1.228 103.7 .e53 .793  2 7 6 . 2  525 .6  ,593  . 9 9 4 ~  94 .8  .a80 e.e e 7 . e  3 7 . 8  . l ee  
19% 
SlOPOVER l l Y E  z SO D A Y 8  1986 INBOUNO SWINGBY MII)SION OURATTON t 580 D A Y S  
OAR5 ARRIVAL DATE * t 1 4 7 S 7 0  
I t  f E B  1909 . -. . - .  
I i v i P S I - ~ - ~ C C L N  - S W A - - T H E T ~  THETL PERIH ACHEL-PSI 'L--v L I I OCCLL R A L  SPECDL 
I 3 v s rot 8 LCCEN O W A  THEIS T H E T ~  PERIH APHEL P a l  4 v 4 I 4 DECLI RA4 SCCEOI 
I 5 V 5 PSI 5 LCCEN 011 THEIS THE18 PERlH APHLL P91 6 V 6 I 6 DLCL6 R A 6  SPEC08 
DVA EVA DVD EVR TYPE BUN A 9UN I RAPPA - A  - - _ - ~  -- WARS ARRIVAL OAT€ z L4475TO ( 1 L  FEB 1808) 
1.0 t.008 m.3 .cci 1.301 9.5 157.0 i . o i m  i . 5 0 7 ~  e6.t  ,721 -3 .1  -3 .2  6 7 . ~  . D I E  
c.0 .a50 107.5 . 4 m  I .LOI LD7.3 3et.o . ~ O O A  1 . 7 ~ 0 0  60.4 i.s9t - .e  - .I  t t 7 . t  .so# 
L e ?  1.LeS 104.0 et54 ,768 C73.0 5 4 4 . t  ,566 .I66 66.6 * I 7 1  1 . 1  L1.7 1 B . I  *IS* 
L.OL 5.4s 6.64 11.97 l / i / L  6I.W 101.0 31.L . E L I  2.691 17.1 157.11 *la .?  100.80 1 . C 4 I  
199 
8TOPOWER TlME 8 30 DAY3 1988 INBOUND 3WlNG8Y 
- ._ - 
LAUNCH ARRIVE SPEED1 R A l  OECLl I 1 V 1 P S I  1 ECCEN SMA W E T 1  THE12 P E R I H  APHEL P S I  L V 
DEPART SUNGBY 3PEE03 R A 3  OECL3 I 3 V 3 P31 3 ECCEN SUA THE13 THE14 P E R I H  APHEL P S I  4 V 
3WNGBY RETURN SPEED5 R A 5  OECLS I 5 V 5 PSI 5 ECCEN SMA E T 5  THET8 PERIH APHEL _ _  ___ PROP AERO -0VL __. EVA OVO -EVR TYP N A SUN R-KAPPA - A  








3 . 2  
- 1 . 5  
2 .91  
-3 .8  
5 . 5  
. I  
3 .13  
4-7320 4-7470 . I 6 1  2 2 . 2  2 . 5  - . 9  1.120 9 4 . 3  .281 1 ,394  340.2 4 1 1 . 2  1 .002  1.785.4 1 0 6 . 3  ,827 - 1 . 1  1 8 . 9  98 .2  .185 
4-7500 4-7734.7 ,210  6 5 . 2  3 5 . 3  4 . 2  ,671 77.1 .402 1 .090  159.1 311.5 .652A 1.528 7 6 . 6  1 .363  - 3 . 1  - 1 3 . 0  e 2 2 . 5  ,362  
4-7734.7 4-7920 ,362  2 4 8 . 9  9 . 2  2 . 8  1 .217  106.7 .295 .713  261 .9  516.3 , 5 4 5  1.001 8 3 . 4  .E59 3 .1  1 4 . 2  359 .2  -200  
12.58  8 . 6 7  4 . 1 7  3 . 9 1  7 .31  4 . 5 0  12.58 1 / 1 / 2  22.0 1 2 1 . 9  34 .4  .4S8 3.38s 40.6 1 4 4 . 1  -4O.S  9 9 . 4 0  1 . 0 9 2  









. 410  
12.47  
345.4 
6 7 . 6  
236 .9  
9 .56  
5.6  
32.0  
- 4 . 4  
4 . 8 1  
-16 .5  
3 9 . 8  
2 . 6  
4 . 6 4  
1 .OB6 
.663 
1 .251  
6 . 3 2  
1 .098  
.676 
1.231 
6 .54  
9 9 . e  
1 3 . 8  
106.7 
6 . 5 1 6  
1 0 2 . 7  
7 8 . 9  
9 8 . 7  
3 . 2 e t  
.759 - 3 . 7  
1.360 - 2 . 7  
.902 4 . 2  
15 .6  136 .7  
,786  2 . 0  
1.365 - 4 . 7  
.882 3 . 0  
39 .0  141 .6  
- . O  6 0 . 0  
- 8 . 7  219 .7  
2 1 . 4  2 1 . 2  








1 .247  
9 9 . 3  .238 1 .213  307.9 506.9 
7 6 . 0  .423 1.077 159.1 302.5 
108.8 .343 . e25  2 7 i . 7  500.1 
4 .75  14 .54  2 /1 /2  63.5 31 .2  
97.5 .247 1.278 320.8 4 9 0 . 3  ,962 
77.8 ,388 1.098 159.8 319 .0  .672A 1 . 5  
105 .2  .278 .796 273 .6  5 1 5 . 8  .575 l . O l 7 A  




12 .20  
15 .6  
62 .5  
252.4 
9 . 0 6  
3 3 . 8  77.3 
- 1 9 . 5  224 .1  
2 7 . 0  33 .4  
-38.5 107.30 
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4-7743.3  4-7910 ,311 259 .2  8 . 6  2 . 2  1 .222  104 .2  ,256 .783 272.8 539.2 .582 ,984A 9 0 . 3  -870  2 d  e3.5 2O.t ,132  
( O a r 9  7.97 4 .05  Z.82 6 . 2 3  3 .92  11.97 11112 38 .3  9 0 . 2  3 8 . 3  ,622 3.031 3 7 . 3  1 1 1 . 5  - 3 7 . 1  104.90 1 . 2 6 3  
4-7320 4 - 7 4 9 0  .142 2 0 . 1  
4-7320 4-7739.7 . l e 8  60.0 
4-7759.1 4-7020 , 3 3 7  es5.4 
10.90 7.95 
4 - 7 t 4 O  4-7300 $218 344.1 
1 t . 0 1  9 .40  
-. -- .- - _- 
4 - i s s o  4-7728.e .POI 8 5 . 2  
r-r7eo.e 4-1840 .457 235.1 
4 . 3  
34 .3  
9.5 
3 .06  
-1.0 
2 9 . 1  
-0.9 
4 . 9 6  
-.I 1.106 9 3 . 0  .241 1.334 340.9 485 .6  1.004 1.664A 1 0 3 . 4  
3 . 1  .654 8 1 . 3  .391 1.090 165.9 315.4 ,6631 1 .117  77.0 
L.98 6.37  3 .99  lZ.25 1 /1f2  3 4 . 0  114.1 34 .6  -530  3 . 5 6 1  
MARS A R R I V A L  DATE E441500 ( 4 OEC 1980) - 
.2 1.081 100.3  ,240 1.189 301.3  527.6 ,903  1.474A 9 3 . 9  
Z.4  .622 81.3 .442 1 . 0 5 1  1 6 8 . t  294 .1  .59OA 1.524 1 1 . 1  
-e.6 1.271 110.6  .383 ,860 272.8 492.5 ,531 1.190A 110.9 
2 . 0 1  6.03 4 . 4 4  15 .87  L / l / 2  100.6 25 .8  1 1 . 9  .288 9 . 8 8 6  
t . 7  1.219 105.1 ,275 .778 2 6 9 . 2  5s i . s  . s64  . s 9 2  8 5 . 1  
- -  
.793  - 1 . 4  1 6 . 0  91 .9  .I40 
1.362 - 2 . 1  -10 .9  221 .4  a357 
,864 2 . 7  17 .4  6 . 1  ,176  
36.7 i s 0 . 9  -36.7 ioi.00 1 . ~ 5 4  
.reo - e . ~  2 . 6  31 .4  . ~ e t  
1.3113 -1.s - 4 . 3  e23.4 ,457  
1 3 . 5  110.4 ae.3 0 5 . 4 0  0 .503  
.- 
.9e6  1.0 19.6 17.e  -301  
2 00 
6TOPOVER T I M E  x 30 O A I 8  
- -  -_ 
LAUNCH A R R I V E  8PEEOl 
DEPART SWNLB'I 8PEEO3 
6WNLBI RETURN EPEE03 
PROP 
1986 INBOUND SWINGBY MISSION OURATION I 800 O A 7 3  
WARS A R R I V A L  E A l r  : 2447500 
4 OEC 1988 
- - __ . . - 
4-1260 4-7500 .175 
4-1530 4-1141.2 .183 
4-1741.2 4-1880 ,331 
10.69 
4-1290 4 - 1 5 0 0  ,112 
4-7510 4-1743.2 .I81 
10.53 
4-7743.2 4-1690 ,315 
R A l  
R A 3  
RA3 
AERO 
4 . 5  


















OVL . - 
I 1  
I 3  
I 5  










- .  
v 1  
v 3  
V I  









PSI 1-ECCEN SUA THE11 THE12 
P S I  3 ECCEN SHA THE13 THE14 
PSI 1 ECCEN SMA THE15 THE16 
- OVO -EVR _ _  TYPE SUN A SUN R 
91.1 .228 1.248 319.9 506.9 
83.6 .390 1.091 169.1 316.2 
105.2 .e18 .e00 274.6 513.8 
3.87 12.74 21at2 67.4 45.7 
P E R I H  


































a .  104 
V e I 2 OECL2 R A P  S P C E C t  
V 4 I 4 OECL4 R I 4  6PEEC4 
V 6 I 6 OECL6 R A 6  SPEEC4 
INC RAP OECLP E T A  CERIC 
,133 -3.0 2 . 9  11.9 .114 
1.362 -2.3 -9.2 220.0 . ~ 3 i  
3.0 27.4 38.2 .e11 
25.2 150 .5  -24.9 104.90 1 .641  
96.3 .229 1.265 324.8 502.1 
8 3 . 8  .384 1.095 169.9 319.1 
104.4 ,264 ,793 214.8 120.9 
3.83 12.32 1/1/2 58.3 5 5 . 1  
4-7300 4-1500  e151 11.0 2.3 - . 8  1.095 95.5 ,231 1.282 329.9 497.S .966 1.518A 100.8 a 1 6 7  -1 .2  1S.6 8 5 . 4  .I13 
4-1530 4-1144.3 . l e 0  51.0 34.1 3 . 8  .649 84.0 .381 1.097 170.0 321.4 .679A 1.515 19.6 1.363 -2.6 -11.6 229.4 ~301: 
4-7744.3 4-1900 .301 260 .0  7.1 1.8 1.225 104.0 . 2 5 5  . re8  274.5 529.0 .587 -9901 93.7 ,815 2.4 26.9 31.3 -159 
10.31 1.91 4.10 2.46 S.81 3.81 12.05 l/ll2 51.6 69.7 3 5 . 1  .638 3.282 32.0 lS3.3 -31.9 105.70 1.443 
,760 1.0 S 0 . S  1 8 . 9  ,109 
1.363 -2.5 -10.8 229 .3  .315 
, 880  2.8 27.8 35.8 ,161 
29.2 152.2 -29.0 105.70 1.550 
4-7310 4-7500 ,145 18.9 1.0 - .4  1.098 94.6 -233 1.299 331.3 493.3 ,996 1.603A 101.4 ,114 -1.5 14.3 91.4 a118 
4-1530 4-1144.0 a181 S5.2 33.9 3.1 ,649 83.9 ,382 1.097 110.0 321.0 .678A 1.115 79.5 1.363 -e.8 -11.3 229.4 ,309 
1-1144.0 4-7910 .SO9 260.2 8.7 e.3 1.222 104.1 .e55 .784 273.3 538.4 ,584 .984A 90.5 .E71 2.4 24.0 21.9 .151 
10.35 7-81 3.99 2.55 5.98 3.82 11.96 1/1/2 46.0 88.S 36.6 .630 3.183 33.6 154 .0  -33.8 104.60 1.375 
* - I 3 2 0  4-7500 a136 19.1 6.0 -.3 1.101 93.8 ,237 1.316 341.1 489.5 1.005 1.628A 102.1 ,760 -1.6 13.8 96.5 .le3 
4-7530 4-7141.5 -163 58.9 32.7 3.4 . I 4 5  8 3 . 8  .389 1.091 169.8 318.4 .666A 1.516 78.2 1.382 -2.3 -9.3 229.0 e330 
4-?741*3 4-7920 -330 257.5 9 .7  2 . 1  1.220 105.1 ,270 .?BO 270.3 549.9 ,589 ,990 88.4 ,668 t . 6  18.4 9.4 -189 
10.41 I.77 3.90 2.84 8.08 3 .87  12.17 1/1/2 41.3 111.4 34.1 , 5 5 2  3.413 34.t 153.4 -34.2 101.40 1.S3C 
MAR8 ARRIVAL DATE f 2447510 (14 OEC 1968) - --.- - ~ - - -  - - ___ __ _ _ _ _  - 
4-7240 4-7510 ,224 345.1 -6.8 - . l  1.061 100.8 .e44 1.189 300.2 532.1 .899 1.480A 92.5 e718 -1.8 2.9 34.0 -128 
4-r lL9 .0  4-7840 .4S9 236.1 -1 .0  -2.7 1.273 110.8 .386 .865 213.3 491.7 ,531 1,199A 111.2 e930 5.1 19.9 17.1 . S 8 1  
4-7250 4-7510 -210 3S1.4 -4.1 -.l 1.083 99.7 ,237 1.202 301.0 528.9 .917 1.487A 94.0 ,724 -1.8 4 . 8  41.7 m118 
4 - 1 5 4 0  4-7132.8 .197 59.3 28.8 2.4 .621 84.7 .425 1.069 112.7 300.3 .615A 1.S23 73.2 1.357 -1.4 -4 .4  227.0 ,416 
4-I132*8 4-7650 .418 241.9 -4.8 -1.7 1.260 108.9 .3S2 .e42 273.8 496.0 . 548  1.l38A 108.1 . e l ¶  4.4 22.5 24.e -331 
11.54 9.03 4.84 .e.Sl 5.93 4.19 14.95 2/1/2 101.4 28.4 14.9 .344 7.731 5 . 0  $44 .6  1.7 98.90 2.311 
4-7540 4-rr29.0 .ZOI 62.0 28.3 e.3 .612 83.9 .443  1.017 112.2 293.7 . S E ~ A  1.~25 71.0 1.353 -1.3 -3.8 224.9 .459 
12.13 9.44 5.05 L . ~ P  6.10 4.39 is.98 e / i / z  iog.3 25.3 11.6 ,285 9.803 17.7 i4e.t 10.8 94.90 2.128 
4-1260 4-1510 .197 351.3 -1 .8 - . l  1.084 98.8 ,232 1.216 309.7 521.8 a933 1.498A 95.3 .I30 -1.8 8 . 4  49.9 e 1 0 9  
4-7340 4-7138.3 ,191 56.9 29.3 L.6 .628 8S.3 .411 1.079 173.1 306.3 .636A 1.522 7 5 . 1  1.359 -1.5 -5.3 228.6 a383 
4-1738.3 4-1080 ,383 Pa7.2 -2.4 - . 8  1.230 107.5 .323 ,821 214.2 501.0 .559 1.091A 105.2 ,904 3.9 24.6 29.9 ,291 
11.09 8 . 7 0  4.65 2.39 5.81 4.05 14.07 2/1/2 921.1 32.4 18.8 ,410 6.117 9.8 147.3 - 8 . 8  101.60 2.100 
4-7270 4-1510 . l e 5  2.9 - 6  - , l  1.086 98.0 ,229 1.230 314.5 116.8 ,948 1.5llA 96.5 .717 -1.7 8.1 58.4 a105 
4 - 9 8 4 0  4-1739.8 ,188 54.8 29.9 2.8 ,633 8 5 . 7  .S99 1.087 173,s 311.8 .653A 1.521 78.7 1.381 -1.7 -8.3 299.8 .354 
4-7139.3 4-7870 ,354 251.9 . 2  . O  1.241 106.2 ,298 .812 274.7 506.7 ,510 1.054A 102.3 .E94 3.4 28.3 34.5 .e50 
10.74 8.43 4.49 2.31 5 .13  3.94 i3.3S 2/1/2 84.5 37.8 23.2 .480 4.982 16.8 149.9 -18.3 103.60 1.913 
4-1260 4-1510 .114 8.1 2.2 -.e 1.088 97.2 ,227 1.244 319.4 511.9 ,962 1.526A 97.6 .743 - 1 . 7  10.0 66.7 ,102 
4 - 7 5 4 0  4-1141.9 .I83 53.1 30.5 3.0 ,837 86.0 .391 1.093 173.8 316.1 . 6 6 S A  1.520 78.0 1.362 -1.8 - 1 . 4  t 3 O . t  .331 
4-7741.9 4-1880 -331 255.8 2.7 .8 1.234 105.1 ,218 .BO2 27S.O 513.0 .579 1.025A 99.5 .a87 e.9 2 7 . 5  31.2 .el3 
10.49 8.21 4.33 2.28 5 . 1 0  3.88 12.71 21112 76.0 4 4 . 8  27.5 ,549 4.203 ei.8 ~52.1 -21.1 i04.90 i.157 
4-7290 4-7510 ,163 14.3 
4-1540 4-7745.9 -181 51.9 
4-1143.9 4-7890 .Si5 258.9 
10.29 8.04 
4 -7540  4-174S.O ,181 51.1 
10.22 1.88 
4-7300 4-1510 .142 i4.c 
4-r745.0 4-7900 .so6 260.9 
-.o -.9 1.090 
I 31.0 3.2 ,640 
1 5.1 1.3 1.229 
4.20 2.25 1.61 
I 9.0 .4 1.093 
31.4 3.3 .641 
I 7.1 1.8 1.226 









.226 1.259 324.4 507.3 
.385 1.097 174.0 319.4 
.264 .195 271.1 520.2 
$2.34 2/1/2 67.7 5 4 . 6  
-226 1 .274  329.7 502.9 
-382 1.099 114.2 321.4 
. 2 5 S  .789 274.8 528.3 
12.08 1/1/2 61.4 68.4 
,913 1.54.A 
.674A 1.519 















1.383 - t . O  
.E81 2.8 
25.7 153.9 




11.8 14.3 .LO1 
- 8 . 4  230.4 .315 
21.9 31.0 .la2 
-21.8 101.40 1.829 
8.0 62.3 . i o 0  
27.2 32.7 ,160 
-28.5 105.70 1.629 
-0.1 250.4 ,301 
4-1310 4-7510 .lA2 11.5 8.7 .2 1.095 94.5 ,227 1.289 331.2 498.8 .996 1.563A 100.2 .762 -2.0 9.9 8 8 . 7  .lo8 
4-1540 4-1144 .9  ,181 5i.2 31.3 3.3 .641 88 .4  , 3 8 3  1.099 114.2 321.1 .678A 1.519 19.5 1.364 -2.1 -9.0 230.4 .SO7 
4-7144.9 4-7910 , 3 0 1  281.3 8.8 2 .3  1.223 104.0 ,253 ,785 273.8 537.8 ,588 ,9841 90.8 ,872 2.3 24.4 23.1 .150 
10.14 7.18 3.98 2 . 3 6  5.78 3.82 11.95 1/1/2 54.9 88.9 3S.5 .638 3.281 30.4 1 5 5 . 8  -30.4 104.70 1.436 
4 - n z o  4-7110 i 8 . 0  8.7 .i 1.098 93.5 .229 1.304 341.1 495.2 1.005 I.~OSA ioo.9 . r e o  -1.0 10.8 91.2 .si1 
4-7540 4-7142.7 .lo3 52.8 30.7 3.1 .638 86.1 .389 1.094 173.9 317.3 .669A 1.520 78.4 1.383 -1.9 - 1 . 1  230.3 ,525 
4-7742.1 4-1920 ,325 219.2 9.6 e.7 1.221 104.8 ,266 ,781 271.1 548.6 , 5 7 4  .989 86 .9  .E87 2.5 19.2 11.6 ,165 0 
10.14 1 - 1 2  1.88 2 .42  5 . 8 3  3.86 12.12 1/1/2 49.4 109.1 33.7 ,510 3 . 4 5 0  8 1 . 1  151.3 -31.1 101.90 1.597 
4-7330 4-7510 ,125 17.1 8.2 .l 1.100 92.3 .232 1.317 347.5 492.0 1.012 1.623A 1Oi.S .I13 -1.9 11.0 96.8 . l l S  
4 - 7 5 4 0  4-7725.3 -215  84.8 21.9  2.1 ,603 63.1 ,463 1.044 171.9 287.3 -56OA 1.527 68.8 1.349 -1.2 -3.1 222.6 . 5 0 2  
4-172¶,3 4-1930 - 5 0 2  239.4 9 . 1  4.3 1.215 113.4 .402 .768 254.1 510 .3  .459 1.071 1 2 . 1  .E53 4 . 7  6.8 351.8 ,539 
10.89 8.41 3 . 1 8  2.48 5.90 4.63 14.98 1/1/2 44.9 140.9 21.0 ,239 5.492 37.3 143.4 -37.1 68.3L 1,073 
4-1330 1-7110 .125 11.1 8.2 . I  1.100 92.3 , 232  1.311 347.5 492.0 1.012 1.623A 101.5 ,173 -1.9 11.0 98.8 ,115 
4-1540 4-1733.5 .198 56 .9  28.9 2.5 -823  64.8 ,422 1.071 172.8 301.5 .819A 1.523 73.6 1.311 -1.4 -4.6 221.4 .411 
4-1783.0 4-7930 ,411 246 .9  10.0 3.5 1.216 109.0 A32 .774 262 .3  564.6 ,517 1.031 1 8 . 8  .E50 3.5 11.6 551.7 -258 
10.42 1.94 3.16 2.48 5.90 4.16 13.39 l/l/f? 44.9 134.1 25.9 -357 4.458 34.4 150.0 -34.2 93.80 1.232 
- - -. _- - . __. . - - M A R 8  ARRIVAL DATE 2441520 (24  OEC 1988) --_ - . . - . 
4-7240 
4-7550 
4- 7 729, I 






































58 .2  
231.1 
9 . 6 1  
352.4 




5 2 . 7  






4-7280 4-1'JPO ,175 9.9 
47I550 4-7742.5 . l a8  40.9 
4-7I42.5 4-1860 .331 256.7 
10.86 8.35 
4-1200 4-1520 .18S 18.5 
4 - 7 5 5 9  4 -1144 .5  .le? 47.7 
4-1744.5 4-7890 .394 259 .7  
10.33 8.18 
4-7310 4-9120 ,142 14.8 
4-1550  4-7745.0 .le6 47.0 
4-7145.0 4-mio .so5 mp.3 
10.18 1.89 
4-7ItO 4-7$20 .I31 17.1 
4-7550 4-7145.7 ,187 4 8 . t  
4-7143.7 4-7920 .3Cl 260.6 
10.08 ?.El 
- 1 . 2  
2 1 . 2  
- 1 . 2  
1.16  
-4.9 




e 7 . s  
- 2 . 4  
4.71 
-1.1 
e1 .9  
. e  
4.52 

















2 . 2  
-2.8 

























1.082 101.1 -250 1.191 299.0 536.3 
, 6 0 4  86 .9  , 4 4 5  1.059 116.1 293.5 
1.276 110.7 .388 .E70 213.1 490.9 
6.22 4.45 16.09 2/1/2 116.9 24.9 
,893 1.489A 91.2 
. 5 8 7 A  1 .530  10.9 
.532 1.207A 111,s 
11.8 .282 9.879 
1.083 100.0 .24l 1.205 303.8 S31.3 .913 1.494A 92.7 
.614 81.6 .427 1.012 176.7 300.2 .614A 1.529 13.1 
1.262 109.0 ,354 .845 214.2 495.3 ,546 1.14SA 108.4 
5.99 4.27 15.03 2/1/2 109.8 2 1 . 9  14.1 .342 7.808 
1.084 99.1 -235 1.216 308.1 526.3 
.621 88.1  .412 1.080 177.3 306.4 
1.251 107.5 ,324 .E21 214.6 500.3 
5.83 4.14 14.13 Z / l / t !  102.2 31.8 
,930 1.5011 94.1 
.636A 1.528 7 5 . 1  
. 5 S 9  1.095A 105.4 
18.6 .408 8.196 
1.086 98.2 .230 1.229 313.7 521.5 ,946 1.511A 95.3 
.(I27 68.5 .401 1.090 111.8 311.7 .6S3A 1.528 I 8 . 1  
1.242 106.2 ,299 .E14 275.0 $06.0 . I 7 0  1.0511 102.5 
S . 7 1  4.01 13.39 2/1/2 94.1 37.0 22.8 .419 5.056 
1.087 97.3 -226 1.242 318.7 516.8 
-631 88.8 .393 1.097 178.2 318.2 
1.235 105.1 -279 .E03 275.3 512.3 
5.63 3.99 12.80 E/l/L 85.7 44.0 
1.089 96.4 .224 1.258 323.9 512.3 
.E34 89.0 ,387 1.101 178.S 319.6 
1.230 104.3 ,263 .196 275.4 519.5 
1.58 3.96 le.36 W1/2 77.4 S3.7 
1.093 94.5 .223 1.P83 335.0 304.1 .996 1.570A 99.1 
.OS0 89.2 -384 1.103 178 .7  321.8 ,879A 1.531 79.0 
1.223 103.9 ,252 -786 274.t 136.8 .SO8 .984A 91.1 
1.11 3.94 11.94 l l i l 2  64.9 85.4 34.9 .E40 3.33s 
.981 1.523A 96.4 
.666A 1.528 78.0 
,580 1.027A 99.7 
27.1 .549 4.274 
,914 1.538A 97.4 
.67SA 1 .521  19.0 
.586 1.008A 91.0  
30.9 .608 3.756 






.918 4 . 5  
8 . I  145.9 
, 1 2 3  - 
1.360 - 
.BO6 
8 . 1  14 
















3.4 31.6 *lS2 
20.1 18.1 .392 
21.0 94.60 2 . 5 0 5  
- 3 . 0  e e 8 . e  .46z 
5 . 1  88.4 .ieo 
-3.8 228.2 .419 
22.1 24.7 ,141 
5.2 98.70 2 . 3 2 6  
7.1 45.9 .llO 
-4.3 t29.6 .384 
2 4 . 8  30.5 .e95 
- 5 . 1  101.60 2.122 
9.4 5 3 . 1  .lo3 
- S . O  t30.S , 354  
-13.3 103.80 1.944 
2e.s 3s .2  .e52 
12.5 8 1 . 1  .098 
-3.9 t31.O $331 
27-0 38.1 .e15 
-18.1 101.00 1.797 
19.9 89.2 .094 
-6.0 231.1 1514 
28.0  38.1 ,184 
-22.0 105.80 1.077 
1.9 85.4 .IO3 
24.8 25.3 ,149 
- 2 9 . 5  lOSrO0 1 . S O I  
- 1 . 1  ~31.1 .so3 
8TOPOVER T I M E  z SO D A Y S  1988 IN8OUNO SWINGBI 
_. . 
I 1 V 1 P S I  1 ECCEN SMA THE71 THE12 PERIH APHEL 
I 3 V 3 PSI 3 ECCEN SHA THET3 THE14 PERIH APHEL 
I 5 V 5 PS1 5 ECCEN SMA THE15 THE16 PERIH APHEL JVAD-EVA-.OVO - EVR TYPE SUN A SUN R KAPPA- - A  
-4 1.098 92 .3  .226 1.307 347 .6  497.5 1 .012  1.602A 
1 . 9  .580 8 5 . 2  .493 1.027 1 7 5 . 0  2 7 9 . 3  .52lA 1 .533  
2 .30  5 .12  4 . 9 9  16.08 1 /1 /2  53.4 143.0 1 8 . 6  .192 
2 . 5  . 6 2 l  8 8 . 1  .412 1 ,082  177 .3  306.5 ,636A 1.528 
3 . 3  1.219 101.8 . S i 0  .717 265 .0  561.7 ,536 1.018 
2-30  5.12  4 . 1 4  12 .98  l / l / 2  53.4 130.4 27 .6  .410 
4.8 1.214 116.5 .446 .766 250 .7  572.1 .m i . i o 8  
. 4  1.098 9 2 . 3  .e26 1 .307  347 .6  497 .5  1 .012  1.602A 
MARS ARRIVAL OATE E 2441330 ( 3 JAN 1989) - _. ._ 
MISSIC~N OURATICN : 600 O A Y S  
MARS ARRIVAL O A T E  2 2111520 
2 4  OEC 1968 
PSI 2 V 2 I 2 OECL2 RA2 SPCEC2 
PSI 6 V 6 I 8 OECL6 R A 6  SPEED6 
E INC RAP OECLP E T A  P E R I C  
P S I  4 v 4 I 4 DECLI R A ~  aPEEc4 
__ 
LAUNCH ~RR~VE-IPEEDI 
OEPART SUNGBV 8PEEO3 
8UNCBI RETURN 8PEEOS 
PROP 
4 - 1 3 3 0  4-7520 .122 
4 -7550  4-7121.6  .230 
4-1121.0 4-1930 .560 
11.05 
_. . ___ 
RAI OECLl 
RA3 OECL3 
R A 5  OECLS 
AERO-_OVL - 
16.4  1 1 . 3  
6 1 . 3  2 6 . 8  
235 .6  9 . 4  
8 . 1 4  3.16 
1 0 0 . 4  .761 - 2 . 2  7 . 1  9 6 . 0  . l o4  
6 5 . 8  1.344 - 1 . 0  - 2 . 2  221 .0  ,560 
6 9 . 1  .850 5 . 4  1 . 5  349.1  .391 
6 . 2 0 1  38.8 141.1 -38 .5  8 5 . 6 1  .99Q 
4-7330 4 - 7 5 2 0  . l e 2  1 6 . 4  
4-1550 4-7131.1 ,195 52 .6  
4-11S1.1 4-1930 ,383 2 5 3 . 3  
10 .19  7 .89  
1 1 . 3  
2 7 . 6  
1 0 . 2  
3.16 
- 5 . 4  
2 5 . 8  
- 5 . 0  
5 . 0 2  
-3 .4 
2 5 . 8  
- 2 . 5  
4 . 7 8  
- 2 . 0  
25 .8  
.2  
4 . 5 8  
- 1 . 7  
2 5 . 8  
2.8 
4.39 
- 4 . 2  
2 5 . 9  
5 . 2  
4 . 2 5  
- 2 4 . 3  
26.0 
1.3 
4 A 2  
3 5 . 3  
26.0 
8 . 9  
4 . 1 4  
19 .9  
25 .9  
1 0 . 0  
3.85 
1 5 . 6  
2 5 . 8  
1 0 . 3  
3 .75  
- 3 . 8  
2 3 . 8  
- 2 . 5  
4.88 
- 2 . 5  
2 3 . 8  
.e 
4.65 
- 2 . 2  
2 3 . 8  
2 . 8  
4.45 
-4.2 
23 .5  
5 . 2  
4 . 2 8  
- 1 3 . 1  
2 3 . 5  
1.3 
4 . 2 2  
3 2 . 8  
23 .5  
1 0 . 1  
3 . 9 6  
_  
- _ _  
100.4 .761 - 2 . 2  1.7 9 6 . 0  ,104 
15.1 1 .360  - 1 . 2  - 4 . 3  2 2 9 . 6  , 583  
80.9 ,861 3 .1  13 .4  1 . 2  ,226  
4 , 1 8 1  32 .0  153 .2  -31 .8  08 .00  1.3CI0 
.. 
-.I 1.084 100.4 -247 1 .205  302.6 5 3 5 . 5  .BO7 1.503A 9 1 . 5  .IO9 - 1 . 5  5 . 7  3 6 . 2  ,126  
2 . 2  .609 9 0 . 9  .430 1.077 181 .1  300.5 ,614A 1 .5400 73.1 1.359 - . 9  - 2 . 9  2 2 9 . 0  .421 
- 1 . 8  1 . 2 6 3  109.0 . 3 5 5  -848 274.5 494 .7  , 5 4 7  l.15OA 1 0 8 . 0  ,920  4 . 5  2 2 . 8  2 5 . 1  - 3 4 5  
2.69 6 . 1 0  4 . 4 7  15 .10  2 /1 /2  1 1 7 . 2  27.5 1 4 . 8  ,339 7.758 9 . 2  146 .9  8 . 3  98 .60  2 .294  
-.8 1.085 99.4  .239 1 .211  307 .6  S30.6 .926 1.507A 9 2 . 9  . 7 1 5  - 1 . 4  7 . 1  4 2 . 8  .114 
2 . 3  ,617 91 .3  .415 1.088 181.8  306.7 .636A 1.5410 75 .1  1 .362  - 1 . 0  - 3 . 4  230.3 -384 
- . O  1 .252  107 .5  ,325 ,829 214 .9  499.7 .560 1.099A 1 0 5 . 6  ,907 3 . 9  24.9  3 1 . 0  ,297  
2 .47  5 .89  4.36 14.18 2 /1 /2  1 1 0 . 4  3 1 . 3  1 8 . 8  .401 8.183 4 . 1  149.4 -2 .9  101.10 C.108 
- . 7  1.086 9 8 . 4  ,232  1.229 312.7 525 .9  .943  
2.4 .623 9 1 . 7  .404 1 .097  182 .4  3 1 2 . t  .654A 
. l  1 .243  106 .2  ,300 . E l 5  2 7 5 . 3  5 0 5 . 4  ,571 
2 . 3 1  5.73 4 . 2 9  1 3 . 4 3  2 /1 /2  1 0 3 . 0  36 .4  22 .8  
-1 .0  1.087 9 7 . 4  .228 1 .242  317 .9  521.4 ,959  
2 . 5  .627 9 1 . 9  ,396 1.104 185.0 316.7  ,687A 
.8 1.236 105.1  .279 ,805 2 7 5 . 8  611 .1  .580 
t . 1 9  5.62 4 . 2 4  12.82 2/112 9 3 . 1  4 3 . 3  2 1 . 0  
4-7250 4-7530 .222 3 5 3 . 5  
4-1560  4-7734.1 .209 5 1 . 0  
4-1134 .1  4-1850 -421 243.7 
12.18 9 . 4 9  
4-1260 4-1S30 ,208 359.6  
4-1131.5 4-1860 .384 248.9  
l i . 6 1  9 . 1 4  
4-7270 4-7530 e192 5 . 4  
4-r560 4-1737.5 .eo* 48.5 
4-7560 4-7140.5 .mi 48 .5  
4 -7140 .9  4-7870 ,354 253.5 
11 .17  8 . 8 6  
1.5lSA 9 4 . 2  .721 -1 .2  1 0 . 1  4 9 . 8  
1.5410 16.1 1.364 - 1 . 1  -4.0 231.0 
1.059A 1 0 2 . 7  .897 3 . 4  26 .5  3 5 . 9  
1.524A 9 5 . 3  -726  - . 9  13.8 5 7 . 2  
1.5410 78 .1  1 .366  - 1 . 1  -4.6 231.4  
1.029A 9 9 . 9  .E90 2.8 2 1 . 1  38.8 
,478 5 .058  10.1 1 5 1 . 9  -10.5 103.80  
.349 4.285 1 5 . 9  154.1  -1B.D 101.30 
,104 
e314 






4-7280 4-1510 ,118 11 .2  
4-1560 4-1143.1 .199 4 4 . 9  
4-1143.1 4-1880 ,331 257.4  
10.83 8.63 
4-?290 4-7530 .187 11.4 
4-7500 4-1745.0 .198 4 3 . 7  
4 - 1 1 4 5 . 0  4-1890 ,314 260.4 
10.57 8.46 
-1 .6  1.089 9 6 . 5  .224 1 .254  323 .2  517 .0  -973  1.536A 9 6 . 3  .732 - . 2  2 0 . 2  6 4 . 4  ell92 
2 .8  .630 92.1  .391 1 .109  183.3 320.2  .676A 1 .5420 79 .1  1.561 - 1 . 2  - 5 . 1  231 .4  . 3 i 4  
1.4 1.231 104.3  .263 .797 275 .7  518 .9  - 5 8 7  1.007A 9 7 . 2  .883 2 . 6  2 8 . 1  5 9 . 0  ~ 1 8 5  
2 . 1 1  5.54 4 . 2 1  12 .37  2/1/2 8 7 . 1  52 .9  3 0 . 7  .610 3.113 1 9 . 8  116 .0  - 1 9 . 8  106.10 1 .691  
-5.4 1.090 9 5 . 5  .222 1.267 328.7 512 .9  ,985  i.S48A 9 7 . 2  .737 3 .8  4 9 . 5  6 7 . 4  .IO2 
2 . 7  .632 9 2 . 2  ,388 1.111 183.5 322.3 .68lA 1.5420 79 .7  1 .367  - 1 . 2  - 5 . 5  231.4 .304 
1 . 9  1.221 103.8 .234 -791 275 .5  521.0 .591 ,992A 9 4 . 3  .E18 2 . 3  2 1 . 5  3 5 . 2  . l e 1  
2.27 5 .69  4 . 1 9  12.07 2 /1 /2  80.6  6 8 . 2  33.1 ,649  3 . 4 6 8  22.6 1 5 7 . 3  -22.8 100.50 1.601 
4 . 1  1 . 0 9 2  94 .5  .e21 1 .279  334.6 SO9.1 .996 1.562.4 9 8 . 0  . I 4 2  - 5 . 9  - 1 5 . 6  82.5 -119  
2 . 7  .632 9 2 . 2  .387 1 .111  183.5 322.4  .60lA 1.5420 79.7 1 .361  - 1 . 2  - 9 . 1  231.4  .SO4 
2 . 3  1.224 103.8 ,291 .787 274.5 136 .1  .589 .986A 9 1 . 3  .e74 2 . 2  2 5 . 1  26.7 ~ 1 4 9  
e.58 5.98  4 . 1 9  11 .94  i / l / 2  76.7 8 4 . 1  3 4 . 8  .652 3.347 24.9  118.0 - 2 4 . 8  105.50 1.130 
4-7300 4 - 7 8 3 0  ,181 31.5 
4-1560 4-7748.C ,191  4 3 . 1  
4-7148.C 4-7900 .304 262.5 
10.88 8 . 6 2  
4-7310 4-1530  .158 8 . 4  
4-IS60 4-1746.8 ,197 4 3 . 1  
4-1746.3 4-7910 .SO4 263.1  
1 0 . 9 0  8.34 
4-1320 4-1530 . 132  14.6  
4-7560 4-7144.6 ,198  4 4 . 0  
4-1144.6 4-1920 - 3 1 7  261.7  
10 .29  8.07 
1 . 5  1 .094  9 3 . 5  ,221 1 .290  3 4 0 . 7  5 0 5 . 7  1 .005  1.57SA 9 8 . 7  .747 - 3 . 3  - 1 . 1  8 7 . 6  .099  
2 . 6  .630 9 2 . 1  ,392  1.108 183 .2  319.5 ,6741 1 .5420 78 .9  1 .368  - 1 . 2  -1.0 231.4  ,317  
2 . 1  1 .222  104.4 ,260  . I 8 3  272 .3  5 4 6 . 6  ,579 .987 8 7 . 7  -869 2 . 3  2 0 . 4  l S . 2  ,1118 
2.e3 5 . 6 5  4 .21  12.04 1 /1 /2  6 8 . 3  105 .6  3 3 . 8  A 9 6  3 .457  28 .9  1 5 7 . 8  - 2 6 . 1  103 .10  1 .466  
. 9  1 .096  9 2 . 3  ,222 1.300 347.4  502 .8  1 .012  1.588A 9 9 . 3  .751 - 2 . 1  3 . 2  9 2 . 6  -097  
2 . 4  ,620 9 1 . 5  .410 1 . 0 9 3  182 .1  309.5 .64SA 1 .5410 7 5 . 9  1 .363  - 1 . 0  - 3 . 1  230.7  .369 
5.3 1.220 106.9 .299 . 7 7 9  266 .5  (159.9 .545 1 . 0 1 2  8 1 . 9  .E63 2 . 9  1 4 . 3  3 . 5  , 2 1 2  
2 . 1 9  5 - 6 2  4 . 3 2  12 .76  1 /1 /2  62 .5  128.1 2 8 . 6  .441 4 . 0 4 9  29 .8  155 .1  - 2 9 . 6  9 1 . 4 0  1 . 3 4 6  
___.-. - - - -- MARS ARRIVAL OATE = 2447140 (13  JAN 1989) 
4-7330 4-1530 ,121 1 4 . 9  
4-1560 4-1739.1  .202 4 1 . 5  
10 .26  8.01 
4 - 1 r 3 o . i  4-1950  .369 2 s s . r  
I_--__- __  .- 
4-7260 4-7540 
4-1510 4-1738.0  
4-rr38.0 4-7860 
.213  .6  
,220  4 4 . 8  
. 385  249.5  
lZ.18 9.81 
- . 7  
2 . 2  - . e  
2 .57  - .9 
9 . 3  
. I  
2 .37  
- 1 . 2  
2 . 4  .e 
2.22  
- 1 . 7  
2 . 4  
1 . 4  
2 . 1 1  
- 3 . 4  
2 . 3  
1 . 9  
2 .08  
3 . 3  
2 . 4  
2 . 7  
2.38 
1 . O B I  
.616 
1 .253  
5 .98  
1 .088  
I 622 
1.244 
5 . 7 9  
1 .087  
.626 
1 .237  




5 .54  
1 .090  
.631 
1 .227  
5 . 5 1  
1 .093  
-629 
1 .222  
5.78 
99 .7  
9 4 . 9  
101.5 
4 .73  
9 8 . 7  
9 5 . 2  
106.2 
4 . 8 7  
9 7 . 7  
95 .4  
105 .1  
4 . 6 3  
9 6 . 7  
95 .5  
104 .3  
4 . 8 0  
9 5 . 7  
9 5 . 8  
103 .8  
4 .59  
93 .5  
9 5 . 5  
104 .3  
4.61 
.244 1.219 306.4 
.420 1 . 0 9 9  186 .8  
,326 ,831 2 7 5 . 2  
4 .23  2 /1 /2  117 .4  
,236 1 .210  311 .6  
.409 1 .109  181 .6  
.300 ,817 2 7 5 . 6  
5 .46  2 /1 /2  110 .9  
534 17 
307.4 
499 .1  
3 0 . 9  
530.1 
312 .9  
504 .8  
3 5 . 9  
525.7 
3 1 Z . 5  
511.3  




52 .2  
517.5 
3 2 3 . t  
526.5 
6 5 . 3  
110 .5  
3 2 0 . 8  
545.9 
104 .3  
.922 1.316A 9 1 . 7  .TO8 - 1 - 3  8.3 40.7 
,638A 1.5610 71.1  1 . 3 6 5  -.E -2 .6  230 .5  
,560  1.102h 1 0 6 . 8  .909 3 . 9  2 5 . 0  31 .9  
19 .0  ,401 8.061 e.6  110.0  - . 3  101.90 
,940 1.52lA 9 3 . 0  ,713  - 1 . 1  1 0 . 7  48.9 
. 6 5 S A  1.5620 7 6 . 8  1 . 3 6 7  - . 8  - 3 . 0  231 .1  
,372  I.062A 1 0 2 . 9  .E99 3 .4  2 6 . 6  36.b 






1 1 5 5  
. 2 5 e  
1.901 
-099  
, 3 3 1  
, 2 1 8  
1.114 
.092  
. 3 1 4  
.1e4 
1.611 
,090  . 304 
.161 
1.561 
. 3 1 5  
- 1 5 6  




1 . 3 5 0  
. t o e  
4-1210 4-154u ,191  8.5 
4 - 1 5 1 0  4-1741.0  . 2 1 1  4 2 . 1  
4-1141.0 4-1870 . 3 1 5  2 5 4 . 1  
11.69  9 . 3 2  
4-7280 4-1540 
4 - 1 5 1 0  4-7143.5 
4 - 7 7 4 3 . B  4-1860 
4-7290 4 - 1 5 4 0  
4-1510 4-1745.5 
1 - 1 7 4 5 . ~  4-1890 
4-1910 4 - 1 7 4 6 . 1  
4- 1300 4- I540 
4- 7146. I 4- 7900 
4-7320 4 - 7 5 4 0  
4-1510 4-7145.8 
4-1141.8 4-1920 
4-7330 4- I l l 0  
4 - I l I O  4 - 1 7 4 0 . 5  
4 - 1 7 4 0 . 5  4-1930 
.182 12.2  
. e l 6  1 1 . 3  
. 351  2 9 8 . 0  
1 1 . 3 0  9.08  
. e30  1 .242  316 .9  
.401 1.116 188.1  
.e79  ,806 275.8  
2.84 2/1 /2  103 .8  
.958 1.528A 9 4 . 2  
.668A 1.5630 7 8 . 2  
. I 8 1  1.031A 100.1  
2 7 . 3  -549 4 .232  
.719 - . 7  1 4 . 1  5 3 . 6  
1 . 3 6 9  - . 8  -3.4 231.4 
.890 2 . 9  27 .7  39 .5  
1 5 . 3  1 5 4 . 6  - 1 3 . 3  105 .70  
.110 18 .1  
,214 4 0 . 4  
.314 261.0  
11 .00  8 .80  
.e26 1 .214  322 .3  
.396 1 .121  188.5 
.e63  .798 276.0 
2 . 3 8  2 /1 /2  9 6 . 3  
,971 1.537A 9 5 . 2  .724 - . 2  1 9 . 9  60.3 
.677A 1.5640 7 9 . 2  1.310 - . 9  - 3 . 8  2 3 1 . 3  
.188 1.008A 9 7 . 3  -884 2 . 5  2 6 . 2  3 9 . 0  
51.1 ,611 3 .734  17 .1  156 .4  - 1 7 . 1  106.10 
. l e 5  26.5 
,214 3 9 . 8  
,304 283.1  
1 0 . 9 0  8 . 8 2  
.142 P.2 
. 2 1 5  40.4  
. 3 1 5  202.6 
10.93  8 - 5 7  
,225 1 .265  328 .0  
.393 1 .123  188.8 
.LIS ,792  275 .7  
2 . 0 7  L/1/2 88.8 
.220 1.207 3 4 0 . 5  
.396 1.120 188 .5  
.259 .784 272 .7  
2 .02  11112 1 8 . 4  
.984 1,5471. 9 6 . 1  
.682A 1.5630 79.9  
.591 .9931 9 4 . 5  
33 .9  .652 3 . 4 3 3  
1.004 1.569A 9 7 . 6  
, 6 7 7 A  1 . 3 6 4 0  7 9 . 2  
.581 .987 8 1 . 9  
34.1 ,606 3.410 
. ? e 9  1..8 3 5 . 1  6 5 . 6  
1 .371  - . 9  - 1 . 1  2 3 1 . 2  
.e19 2 . 3  2 1 . 6  36.2 
20 .0  157.7 - 1 9 . 9  106 .90  
.738 - 5 . 0  - 1 e . 1  8 1 . 3  
1.f7O - . 9  - 3 . 0  231.3  
,870  2 . 3  20 .8  16 .5  
24.5 158 .3  - 2 4 . 2  103 .90  
.123  1 2 . 8  
. e l 8  43.1 
.360 257 .5  
10 .61  8 .45  
22.0  
2 3 . 1  
1 0 . 5  
3 - 7 7  
1 . 7  1.095 9 2 . 3  $219 1.296 341.0 501.1  1 .011  1 .5801 9 8 . 2  . 1 l l  
2 . 3  a621 95.1 .ill 1.101 187.4 311.9 .652A 1.5620 16 .5  1 . 3 8 1  
3 . 2  1 .220  106.5  .293 .?EO 261.1  558.7 ,552 1.008 8 2 . 8  -864 
2.16  5 . 5 8  4 .88  12 .63  1/112 71.9 126.4 29 .5  , 4 6 3  3.926 27 .5  
- 3 . 4  
-.e 
L.8 
1 5 6 . 2  
- 2 . 9  8 9 . 0  
- 2 . 9  231.1 
1 5 . 0  5 .2  
- 2 1 . 2  9 8 . 6 0  




.203  1. 5 
. 240  38.7 
. 3 5 f  254 .6  
12.41  9 . 9 8  
- 2 . 1  
21 .8  
. e  
4 . 7 3  
- 1 . 0  1.087 9 9 . 0  .241 1 .233  310 .8  534.1 ,938  1 .5301 9 1 . 9  .700 
2 . 2  .625 9 9 . 0  ,416 1 .126  193.1 314.1 .658A 1.1940 7 1 . 0  1 .312  
. 1  1.244 108 .2  .301 .818 275 .8  504.4 . $ 7 2  1.064A 1 0 3 . 0  ,900  
'?.46 5.87 5.22  13.48 2 /1 /2  117 .7  3 5 . 5  24 .0  .477 4.819 5.1 
-1  .o 
- . 6  
3.4 
152.6  
1 1 . 2  4 5 . 1  
- 2 . 2  2 3 0 . 8  
2 6 .  I 36 .8  
- 5 . 8  1 0 4 . 7 D  
.113  
.. 3 5 5 
. e 5 8  




,187 13 .2  
,238 38.5 
,331 258.5 
11.91 9.10  
- 2 . 4  
21.8 
2 . 8  
4 . 5 1  
-1.1 
L l . 5  
5 . 3  
4 . 3 3  
-9.9 
21 .5  
1 .4  
4 . 2 1  
-55.0 
I l . 4  
9.0 
4.14  
- 1 . 3  
t . 2  
.a  
t a t 1  
1.088 98 .0  
' -629 99 .1  
1 1.237 105.1  













1.244 315.8  529.8 
1.133 1 9 3 . 1  318.8 
,807 278.1 510.8 
u i / t  1 1 1 . 0  4 2 . )  
I , L I I  ac1.a 11e1.1 
1.139 194.C 32E.4 
-799 276.2 518.0 
2/1 /2  104 .1  5 1 . 6  
1 .266  3 2 7 . i  621.8 
1.142 194.1  324.0 
,193 216.0 528.0 




L 8 . L  





.685A . 592 





93.1 . T i l  
18 .4  1.174 
100.2  .e91 
4 . 1 1 0  18.9 
- .6 
- .6  
t . 9  
181 .1  
14 .4  50 .9  
- 2 . 5  2 3 0 . 8  
2 7 . 8  40.0 
- 1 0 . 9  106.40 
1 * , #  I1o.c 
- e . 7  C S O . 0  
28.2 40.4 
- 1 4 . 6  1 0 7 . 5 0  
.102 
.331 




1 . 6 1 3  
* 089 
.503 
. l e i  





. 1 7 a  11,s 
.C38 3 7 . l  
.313  L81.6 





1.006 *e** , .e33 89.C 
1.232 104.3 
5.56  5.17 




8 4 , l  , f l 6  
7b .4  1.315 
91 .4  .e65 
3.63s 1 4 . 7  
- . I  









4 - n a o  4-7sso  
4-11110 4-?141.S 
4-1141.1 4-1980 
,184 25 .6  
.237 3 r . 2  . SO3 263.7 
11.43 9 . 5 1  
.LO3 4C.O 
-237 31.1 
.SO1 t 6 4 . 5  
11.44 9.89 
-2.8 
E . 3  
i.9 
t .07 
I 1.090 9 5 . 8  
I ,634 9 9 . 3  
5 .49  5.10 
! 1.227 103.8  




9 5 . 1  . ? e l  
8 0 . 1  1 .318  
9 4 . 8  ,879 
3.347 1 1 . 8  
95.9 . reo  
80.2 1.316 
91.6 ,015 
3 . t 3 2  1 9 . 9  
1 .o 
- .6  
2.3 
151.7 
30.0 8 2 . 4  
- L . 9  C 3 0 . 4  
27.7  31.0 
-11 .4  107.8D 
8 4 . 1  6O.t 
-2 .9  t 3 0 . 3  
c 5 . 5  28.9 








1 . 3 ~ 1  
-8.0 1.091 94.0 .E21 1.216 333.1 518.2 ,994 1.558A 
t . 3  .OS5 9 9 . 3  ,400 1.142 194.6 325.0 .686A 1.5990 
2.5 1.225 103.1 . t i l0 -788 275 .1  535 .1  -591 ,985A 
L.55 5 . 9 6  5.18 11.93 I!/l/L 90.5 82.0 30.0 e662 
3.0 i . 0 9 4  9 t . 4  . t i e  i . m  34o.s  m . 4  1.011 1 . 5 7 0 ~  
3.e 1 . m  i06.c .coo . ~ o i  eoo.3 5 5 7 . 1  .SIB i . 0 0 5  t . L  .OK5 99.0 .415 1 . l t O  193.1 314.3  . 0 5 O A  1.1940 
L . t 4  5-60 S,#!l 11.55 l / l / L  01 .1  l C B . 0  30.6 e480 








.LSI 39 .1  
11 .80  a.06 












- t .e  t3o.o 
202 
8 l O P O V t R  TIME : 30 D A Y S  
- - 
LAUNCH A R R X V L  8 P E E o i  - R A ~  -DECLI-- 
OECART SWNCBY SPEED3 R A 3  DECL3 
DWNGBY RETURN 8PEEOS R A S  DECLS - - - 
4-1SOO 4-7500 . L O 5  25.6 -7.6 
4-15SO 4 - 1 1 4 1 . 5  .Le8 31 ,4  19.6 
4-1141 .8  4-1000 .I03 L 6 4 . P  7.4 
ir.20 ro.1e 4.23 
4-1110 4-1560 . le9 34.6 -P1.4 
4-7590 4 - 1 1 4 7 . 1  . tee 85.3 19.6 
4-rr47.r 4-rmo ,1100 ~ 1 5 . 0  9.1  










t . P  
2.3 
r.14 
1988 INBOUND SWINGBY 
-_ . 
V -1 PSI  -1rCCEN -9HA THETl THE12 PERXH APHEL PSX 2 --V 2 
V 3 P S I  3 ECCEN SMA WET3 THE14 PERIH APHEL PSI 4 V 4 
V 5 PSI  5 ECCEN SMA THE15 THETO PERIH APHEL PSI 8 V 8 __ EVA - 0 V O  -EVR_-_ T’_PE-_SUN A _SUN R -K-APPA :A - -  E I INC 
- MARS ARRIVAL DATE = 2447580 ( Z FEB 1969) -- 
1.089 97.2 .e32 1.257 320.2 529.7 .966 1.547A 93.1 ~ 1 1 0  
.64% 103.3 .41A l . 1 8 S  200.4 324.3 .663A 1.8470 7 9 . 1  1.38I 
1.232 104.3 ,263 .709 278.4 517.8 . I 89  1.OlOA 97.5 .E65 
1.090 96.1 .E26 1.267 396.1 528.0 ,080 1.554A 04 .0  -714 
,842 103.9 ,411 1.186 L O O . 6  326.5 .886A 1.6470 60.4 1.383 
5.62 1.91 ie.41 1ie.i 5 1 . 1  33.5 ,813 3.474 it.4 
i.eos 103.7 .LIS ,795 276.2 m . 8  ,593 , 9 9 4 ~  94.0 .e60 
5.51 5.09 ie,oo e / w  ~ 0 5 . 6  03.a 36.3 .sw s.to7 13.3 
M!SSI@N OURATXON E 600 D A I S  
MARS ARRIVAL OAfE x P 4 4 1 ¶ 6 0  
e FEB 1989 
1.091 95.0 , e t 8  1.t78 3 3 t . t  5Lt.5 .99L 1.50OA 94.9 .I10 
.e45 103.3 .410 1.188 tOO.7 327.0 .609A 1.6460 80.8 1.883 
1,225 103.8 .e49 ,709 L75.4 834.6 . to2  ,9011 91.0 .0?9 
1.56 5.09 11.93 r i m  ao.s o i . 1  87.7 .e80 3.090 11.o 
I t  
1 4  
I 6  
RAP 
- . l  
- . 4  
t . 5  
118.1 
.8 
- . 4  
C.L 
157.3 
- * 4  
150.0 
3 . t  
r.1 
DECLt R A t  SPEEOP 
DBCL4 R A 4  SPEED4 
DECLO R A O  SPEEC8 
OECLP ETA CERIC 
19.L 5 4 . 6  a 0 9 7  
- 1 . 1  LL9.3 . S I 3  
28.5 41.1 * L O ?  
-1r.3 ioe.8~ i . s i t  
L 1 . L  5 9 . 1  .090 
t l . 6  3 1 . 0  .lac 
-15.0 1OO.lD 1 .450  
-1.9 ct9.o . a m  
46.9 6L.8 a094 
-1.0 L26.9 .SO0 
I -17.L 108.10 1.891 
11.7 LU.B . i d 6  
2 03 
Ml331EN DURAlION : 640 D A Y S  
MAR3 ARRIVAL D A T E  L 2447470 
4 NOV 1988 
V 4 f 4 OECL4 R A l  3PEEO4 
V 6 I 6 OECL6 R A 6  8PEEOO 
INC RAP OECLP ETA CERIC 
v 2 I 2 OECLP R A Z  m E o e  
LTOPOVCR T I M E  1 30 D A Y 8  1988 lN8OUNC 3WINGBY 
.__ _ _ _  
LAUNCH ARRIVE BPEEO1 R A l  OECLl I 1 V 1 PSI 1 ECCEN SUA THE11 THE12 PERIH APHEL PSI 2 
O E P A R l  SUNGBY SPEED3 R A 3  DECL3 I 3 V 3 P31 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 
8WNGBY RETURN SPEED5 R A 5  OECL5 I 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERIH APHEL PSI 6 
PROP AERO- OVL - _ O V A  V I  O V O  EVR TYPE SUN A SUN R KAPPA - - A  E 
MAR3 ARRIVAL O A T  -- 
4-7220 4-7470 .230 327.8 -8 .6  .9  1 .071  101.3 .243 
4-7100 4-7732.7 ,213 6 6 . 1  33.9 3.8 ,668 16.7 .409 
4-7132.7 4-1660 .379 242.4 - 2 . 2  - . I  1 .243  101.4 ,311 
12.52 9.72 5.14 2.61 6 .22  4 . 5 1  13.17 
4 - I P 3 0  4-7470 .221 334.4 - 5 . 0  1.1 1.080 100.6 .240 
4-7500 4-1136.0 .208 64.5 36.3 4 . 5  .672 77.3 .398 
4-??36.0  4-7870 .352 247.4 - 2  . O  1 .236 106.2 ,295 
12 .22  9.46 5.00 2.76 8.18 4.46 13.14 
-.l 33.1 .132 
1 .  -11 .1  221.6 .379 
i 
. 143  -2 .6  1 .2  4P.3 .130 
1.363 -3 .6  - 1 4 . 5  223.0 .I52 
.E86 3 . 4  2 5 . 7  30.5 ,217 
32.2 141.0 -31 .2  105.10 1.501 
4-7240 4-7470 .213 340.5 - . 6  1.4 1.083 99 .9  2 3 8  1.195 3 0 3 . 1  512.6 .911 1.479A 9 7 . 9  ,751 -3 .0  1.6 5 1 . 3  e131 
4-7500 4-7139.3 .PO7 62.5 39.8 1 . 5  ,676 71.8 ,388 1.098 159.1 319.0 .612A 1.524 78.9 1.365 - 4 . 7  - 1 9 . 1  224.1 -332 
4-1739.3 4-7880 .332 252.4 2 .6  . 7  1 .231 lQS.2 .278 .196 273.6 515.8 . S I 5  1.0111. 98.7 .882 3 .0  2 I . 0  3 3 . 4  .e06 
I 2 . 1 0  9 .31  4.89 2.19 6 .20  4 . 4 2  12.66 2 /1 /2  70.9 4 8 . 2  3 5 . 5  .547 3.281 39.8 141.6 - 3 6 . 5  107.30 1 .247  
4-7260 4-7470 ,197 15 .6  -16.5 -3.8 1,098 91.1 .247 1.218 320.8 490.3 .962 1.591A 1 0 2 . 1  -186  2.0 33.8 17.3 ,149 
4 - 1 5 0 0  4-7734.7 .ZlO 6 5 . 2  3 5 . 3  4 . 2  ,611 71.1 ,402 1.090 159.1 311.5 ,652A 1.528 76.6 1.363 - 3 . 5  -13.0 222 .5  - 3 6 2  
4-7734.7 4-1920 .362 248.9 9 . 2  2 . 8  1 .211  106.7 ,295 .773 265.9 556.3 , 5 4 5  1.001 83.4 .e59 3 . 1  1 4 . 2  359.2 .200  
12.28 9.14 4.64 3.13 6.54 4 .50  12.58 i l l / Z  4 1 . 0  121.9 34.4 .418 3.385 40.6 144 .1  - 4 0 . 5  9 9 . 4 0  1 . 0 9 2  
_.. MAR3 ARRIVAL DATE I 2441480 (14 NQV 19881 - - . - . - . 
4-7220 4- 7480 
4-7510 4-7733.7 
4 - 7 I 3 3 . 7  4-7860 
- 2 3 3  328.8 - 9 . 7  .6  1.077 101.5 .246 1.162 294.4 529.2 -816 1.448A 93.5 .728 - 2 . 1  - . 6  28.5 a133 
e203 65 .4  33 .0  3.4 .657 18.4 .409 1.082 162.2 307.5 ,639A 1.524 75.4 1.360 - 2 . 1  -9 .3  223.7 - 3 8 0  
~ 3 8 0  243.8 - 2 . 3  - . I  1.244 107.4 .319 .815 212.8 503.8 -556  1.015A 104.2  -896  3.8 2 4 . 0  27.4 -279  







,222 335.5 - 6 . 5  . I  1.019 100 .1  .240 1.176 298.8 523.3 ,893 1.458A 95 .1  ,735 -2.3 1.0 37.4 ~ 1 2 7  
.198 63 .7  34 .8  3.9 ,661 19.0 ,398 1.088 162.3 312.7 .656A 1.521 1 7 . 0  1.362 - 3 . 1  -11.6 2 2 5 . 0  . 3 5 3  
,353 248.6 e 2  .O 1 .231  106.2 .296 .SO5 273.4 509.3 .561 1.043A 101.5 ,888 3.4 2 5 . 9  31 .6  a 2 4 1  
1 .94  9.24 5 .03  2.10 6.11 4.22 13.19 2/1/2 8 9 . 9  40.3 26.2 ,484 4.407 21.5 144 .0  - 2 8 . 6  104.30 1.647 
.213 341;s - 2 . 9  . 9  1.082 99 .9  -236  1 .191  303 .1  517.8 .909 1.472A 96.S . I 4 2  -2.5 2 . 2  46.5 .124 
,195 6 2 . 1  36.8 4 . 5  .665 79.4 .389 1.094 162.4 317.4 .669A 1.519 18.4 1.363 - 3 . 6  - 1 4 . 6  2 2 5 . 9  -331  
.331 252.9 2 . 6  . I  1.232 105.2 .218 .797 213.8 515.4 . 5 7 6  1.018A 9 8 . 8  .e83 3.0 2 7 . 1  34.0 .e07 
1.68 9 .03  4 . 8 8  2.65 6.06 4.15 12.68 2 /1 /2  80 .9  41 .7  31.8 ,547 3 .641  33.6 1 4 5 . 6  - 3 2 . 8  105.90 1.449 
,204 347.4 1.4 1.2 1.084 99.3 .234 1 . 2 0 1  307.4 112.2 .924 1.490A 9 1 . 9  , 7 5 0  -2.9 2 . 3  5 5 . 5  . l e5  
.194 60.6 3 9 . 2  1 . 1  ,888 19 .1  ,382 1.098 162.4 321.3 .679A 1.518 19.6 1.364 - 4 . 2  -18.2 226.3 -316 
1 . 1 5  8.88 4.15 2.66 6 .08  4 .13  12.30 2/1/2 72.3 57.4 37.7 . I O 1  3.092 38.8  146.4 -36.0 107.20 1.257 
. 3 i 6  256.6 4 . 9  1 . 3  1.228 104.1 .e64 .mi 274.2 522.1 .58e 1 . 0 0 0 ~  96 .2  ,818 2 .1  21 .5  33.9 ,179 
4- 12SO 4- 7480 
4 - 7 l l O  4-1742.1 
4-7742.1 4-7690 
4-1260 4-7480 ,198 351.8 8.0 
4-7S10 4-7143.9 .195  59.2 41 .3  
4 - 7 I 4 8 . 0  4-7900 .308 259.5 7.0 
11.57 8.80 4.66 
4-7270 4-7480 ,212 3 S O . O  28.1 
4 - I l l O  4-7743.0 ,194 59.9 4 0 . 3  
4-1745.0 4-7nio . s i 2  250.9 8.6 
1 e . s ~  9.00 4 .07  






2 . 2  1.222 
3.38 6.18 
98.6 ,234 1 .225  
80.0  ,318 1.101 
104.0 .256 .I88 
4.14 12.05 2 / 1 / 2  
I 98.0 e236 1.244 
19.9 .380 1.100 
, 104.2 .251 .183 
1 4.13 11.98 2 /1 /2  
3 i l . 7  506.1 
162.6 324.2 
274.3 529.4 
65 .0  70.4 
316.1 501.3 
162.5 322.6 
272 .1  139.4 
63.S 90 .6  
,938 1.512A 99 .1  .751  - 3 . 7  -.0 64 .3  
.681A 1.516 80.4 1.365 - 4 . 8  -21.6 226.6 
,586 .989A 9 3 . 6  ,875 2.4 26.8 30.5 
.951 1.537A 100.2 .?e6 -7 .3  - 1 4 . 0  72.7 . 
.682A 1.517 60.0 1.364 - 4 . 5  - 1 9 . 8  226.5 
,182 .984A 90.2 .e10 2.4 23.4 10.8 
4 3 . 1  ,635 e . 7 2 2  42 .9  im.0 - 4 1 . 9  i 0 9 . i ~  
4 2 . 1  ,620 e . 7 4 ~  42 .7  147.0 -4z.i 106.20 
4-1160 4-7480 ,212 22 .8  -27.6 -6 .3  1.094 9 7 . 3  ,238 1.264 320.6 496.0 .963 1 .5661 101.S . I f 4  4 . 5  4 1 . 7  72.e 
4-1510 4-7731.1 .197 63.3 35.8 4.0 ,682 19.1 .395 1.090 162.4 314.0 .6S9A 1 .521  77.4 1.362 - 3 . 2  - 1 2 . 3  22S.3 
4-1737.1 4-7920 .347 252.8 9 .4  2 . 8  1.218 105.9 ,282 -776  267.9 553 .4  . I 5 7  .995 84 .8  ,862 2 . 9  16.1 3.4 
12 .10  9.01 4.@7 3 .03  6.44 4.19 12 .31  1 /1 /2  5 2 . 1  117.4 34.9 ,501 3 . 3 3 7  38.0 147.8 - 3 8 . 9  100.40 
MARS ARRIVAL DATE = 2441490 (24 NOV 1988) 
4-1220 4-7490 .e39 329.7 - 1 0 . 6  .4 1.011 101.8 $251 1.162 293.3 533.9 .a71 1,4¶4A 9 2 . 0  . I 2 0  - 2 . 0  - .8  24.6 .138 
4-7520 4-7734.6 ,196 63.S 32 .0  3 . 1  .646 80.4 ,409 1.019 165.6 306.9 ,638A 1.520 75.3 1 .359  -2 .2  -7 .7  L 2 5 . 0  ,161 
4-7734.6 4-7860 ,381 2 4 5 . 0  - 2 . 3  - . I  1.246 107.4 ,320 ,819 273.4 502.8 , 5 1 1  1.081A 104.6 ,899 3.6 24.3 26 .4  .e84 
12.36 9 .46  5.29 C.91 6.32 4.16 13.93 2 /1 /2  108.0 33.8 20.1 ,415 5.133 1 6 . 1  143.9 - 1 1 . 1  102.00 1.963 
4-1230 4-7400 .e26 336.5 - 7 . 7  .4 1 .019 100.9 ,243 1.115 297.8 528.3 .e90 1.460A 93.7 ,127 - 2 . 1  .9 33.0 ,120 
4-7520 4-7137.6 ,191 61.7 33.3 3.4 .611 81.0 ,398 1.086 16S.8 312.1 ,654A 1.518 16.9 1.361 -2.5 -9 .5 226.6 . 3 5 5  
4 - I 7 3 7 . 0  4-1670 - 3 5 3  249.8 .2 . O  1.239 106.2 .291 ,801 213.8 508.3 ,168 1.047A 101.6 ,890 3.4 26.0  32.7 .244 
11.84 9 .13  5.08 2 . 7 2  6 . 1 3  4.04 13.25 2 / i / 2  9 9 . 1  39.3  24.8 ,483 4.654 23.S 146.4 -22.9 103.90 3.763 
4-7240 4-7490 ,214 343.0 -4 .6  . ¶  1 .081 100.1 ,231  1.189 302.3 522.8 ,907 1.411A 95 .2  .134 -2.2 2.4 41.7 ,121 
4-7520 4-7740.4 , 1 8 1  6 0 . 1  34.7 3 . 6  ,655 81.3 .389 1.092 161.9 316.6 .661A 1.517 78.2 1.382 -2 .8  -11 .5  227.5 ,311 
4-7740.4 * - I890  , 3 3 1  253.9 2 .6  . I  1 .233  105.2 ,278 ,199 214.2 514.6 . S 7 7  1.OZOA 99 .0  ,884 3 .0  27.2 3 5 . 1  .e09 
11.47 6 . 6 )  4 .91  2.60 6 . 0 1  3.97 12.11 2/1/2 91 .0  4 6 . 1  29.8 .148 3.894 29.0 148.3 -26.6 105.20 1 . 1 6 5  
4- 7250 4-1490 
4-7520 4 - I742 .8  
4-774L.8 4-7890 
4- 7260 4-7490 
4-7520 4 - r I 4 3 . 1  
4 - 7 I 4 1 . 7  4-7900 
4-TC70 4-1400 
4 - I l 2 0  4-7743.8 
4-7143.3 4-7910 
.204  




5 6 . 8  
257.1 
6.66 
-1 .e  
36 .1  
5 . 0  
4 . 7 5  
. 6  
4 .e 
1 . 3  
e.s4 
1.063 99 .3  ,234 1.204 306 .1  
.657 81.7 ,383 1.091 166.1 
1.228 104 .1  .264 -792  214.4 
(1.91 3.93 12.31 2 /1 /2  8 2 . 1  
517.3 .923 1.485A 
320.0 .616A 1 . 5 1 5  
521.6 ,583  1.001A 
56.8 3 4 . 4  ,602 
96.5 
19 .2  
0 6 . 3  








. 7 5 5  
,075 
- 2 . 4  
-3.2 
2 . 7  
149.6 
- 2 . 7  
-3 .4 
2 . 4  
lSO.9 
- 3 . 5 .  
- 3 . 3  
e . 4  
1 5 1 . 1  
3 . 5  
-13 .6  
27.6 
- 3 2 . 9  












3 5 4 . 3  
5 0  .o 
259.2 
6.53 




. 9  
4 . 5  
1 .6  
2.14 
i .oe6  0 8 . 8  .232 1.220 311.2 512.0 .e37 i.502~ 
.658 81 .8  . 3 8 0  1.098 186.2 322.0 .660A. l .515  
1.225 104.1 ,256  .787 274.1 529.6 ,566 .989A 
97 .8  
79.8 
93 .1  
3.078 
3 . 5  
- 1 5 . 0  
26 .7  













358 . O  
5 6 . 3  
259.2 
8 . 43  
9.8 
36.6 
6 .6  
4 . 5 1  
- .  
1.7 
4 . 3  
2 . 2  
e . 6 ~  
i . o a o  97.9 .hsi 1.237 3 1 5 . 7  506.7 ,051 i . 5 2 ~ ~  
.658 81.7 .381 1.097 166.1 321.2 ,6791 1,515 
1.222 104.2 .256 . 183  272.6 539.2 .582  .984A 







23 .5  
- 3 7 . 1  
,187 







- MAR3 ARRIVAL DATE = 244130 0 ( 4 DEC 10681 . - 
4-7220 4-7500 






-11 .3  
30.8 
-2 .3  
5 . 4 2  
.e 
2.8 
- .e  
3.06 
1.078 102.3 .2S1 1.164 292.1 538.3 .a64 1.163A 
.637 82.7 . e l 0  1.018 169.2 306.5 .637A 1.519 
1.248 107.4 -321  .e22 213.6 501.8 , 1 5 8  1.086A 
6 .41  4.06 14.00 2 /1 /2  116 .1  3 3 . 0  19.3 -412 








-1 .9  
- 1 . 9  
3.9 
141.8 
- * e  
- 6 . 4  
24.8 
-12 .1  
22 .1  
227.2 
101 .so 











4-7138.6 4 -76 I0  
,232 337.5 
,186 58.7 
.353  2so.9 
11.92 9.12 
.el6 344 .1  
. l e 3  17.0 
,331 254.9 
1 1 . 4 5  6.84 
-6 .6  
31.7 
.F 
5 . l I  
-5 .8  
32 .1  
2.7 
4.96 
.e 1.019 101.2 
3 . 1  .642 83.2 
-0 f . 240  106.2 
9.60 6.21 3.05 
-247 1.176 298.7 532.9 
,398 1.085 169.5 311.8 
13.30 2/1/2 108.1 38.4 
.e40 1.189 301.3 527.6 
.390 1.091 169.7 316.2 
.218 .SO0 214.6 513.8 
12.74 2/1/2 100.6 4 5 . 1  
.235 1.202 305.9 522.2 
,384 1.095 169.9 319.1 
,264 .193 2 7 4 . 8  520.9 
12.32 2/1/2 92 .1  3 5 . 1  
.231 1.217 310.1 517.0 
.381 1.097 170.0 321.4 
. a 7  .a10 214.3 501.1 
.ess .m e74.5 s2e.o 
1e.01 erne 83.3 69.7 
.e29 1 . ~ 3 2  3i5.e 1 i i . o  
.e35 . re4  ~ 1 3 . 3  536.4 
.em i .248 519.0 ~ 0 6 . 9  
.em ,180 ~ 7 0 . 3  540.9 
8 e . i i  w i / e  sy.4 111.4 
,582 1.091 170.0 321.0 
11.96 WS/1 74.9 66.5 
,389 '1.091 160.8 316.4 
,885 










92 .3  ,719 - 1 . 9  
16.8  1.361 -2 .1  
102.1 .BOP 3.4 
93.9 .726 - 2 . 0  
99.3 16 1 1.562 dB6 - 9 . 3  3.0
4.077 25.2 150.5 
+e45 19.9 148.3 
1.0 29.4 
2 6 . 2  33.6 
-19 .5  103.fO 
- 7 . 7  c20.3 
.132 
. 3 ¶ 3  
* 2 4  I 
1.8¶1 
4- 1140 4 - r800  
4-7530 4-774l.L 
4-774l .L 4-7660 
4-7250 4-7500 
4-1130 4 - I 7 4 3 . t  
4-1141.1 4-1690 
2 .6  37.4 
-9 .2  229.0 
21.4 3 6 . 2  
- 2 4 . 9  104.90 




.2 1.081 100.3 
3.4 $ 6 4 1  83.6 
. I  1.234 101.2 
.2 1.083 99.5 
3.6 .646 83.8 
1.3 1.229 104.4 
e.49 5.91 Y.83 
t . 6 1  6.05 3.07 
.903 
.666A 







. l e 1  5 5 . 7  
.si!! 2 5 8 . 0  
11.10 8 .61  
.195 356.0 
,160 5 5 . 0  
10.06 8.43 
.so7 e6o.o 
-2 .9  
33.5 
5 .0  
4.18 
. l  
3 4 . 1  
1.1. 
















. 5 I C  
91.3 ,732 -2 .0  4 . 2  45.9 
79 .1  1.363 -2.5 -10.6 229.3 
9 6 . 6  ,880 2 . 6  L7.8 3 5 . 8  
5.564 29.2 152 .2  -L9.0 105.10 





. 307  
.159 
1.445 
4- 7260 4- IS00 
4 - 7 1 ~ 0  4-1744.5 
4-1144.1 4-1000 
.3 1.08s 98.1 
3 . 8  .e49 84.0 
1.0 1.~425 104.0 
e.4e 3.84 3.81 
e.3 1.222 m 4 . i  
.I 1.087 97.9 
3 . I  .649 63.9 












34 .1  
96.5 .739 -2.; 
n . 6  1.363 -2.8 
0 3 . 1  . e a  e.4 
5.202 3 t . o  153.3 
19.5 i . 3 0 3  -e.e 
00 .5  .e71 t . 4  
9 7 . 7  .746 -L.3 
3.183 53.6 184.0 
5.4 84 .6  
-11.6 t29 .4  
L6.9 31.3 
- 3 1 . 9  105.10 
9 .8  63.3 
L 4 . 0  t l . O  
-33.6 104.60 




4-reeo 4 - 1 ~ 0 0  
4-1180 4-1141.8 
4-1741.8 4-1Ot0 








1.1 1.089 91 .1  
5.4 ,041 05.8 
L .41  1.88 5.81  
e.? i . t e o  ios.1 
2 04 
4-7260 4 - 7 5 1 0  
4-7140 4-7745.0 . 
4-774B.O 4-7900 
742.7 4-7920 ,325 259.2 9.8 2.7 1.221 
10.47 8.20  4.33 2.28 5.70 
4-7725.3 4-7930 .SOP 239.4 9.5 4.3 1.215 113.4 .402 .768 2 5 4 . 1  570.3 .459 1.077 72.7 -853 4.7 8.6 351.6 ,339 
11.08 8.83 4.20 2.25 5 . 6 1  4.63 14.98 2/l /2  67.7 140.9 21.0 -239 5.492 31.3 143.4 -31.1 88.3L 1.073 
4-7290 4-7510 ,163 14.3 -.O -.9 1.090 96.3 ,226 1.259 324.4 507.3 .9?5 1.544A 96.6 +750 -1.0 8 5 . 8  74.3 -101 
4-7540 4-7733.5 .196 58.9 28.9 2.5 .623 84.8 .422 1.071 172.8 301.5 .619A 1.523 73.6 1.357 -1.4 -4.6 227.4 a411 
10.61 8.36 4.20 2.25 5.67 4.16 13.39 2/1/2 67.7 134.1 25.9 -357 4.456 34.4 i 5 0 . 0  -34.2 93.80 1.232 
4-7733.5 4-7930 . 4 i i  248.9 10.0 3 . 5  1.218 109.0 .332 .774 262.3 564.6 ,517 1.031 78.8 .a50 3.3 11.8 357.7 ,253 
- WARS ARRIVAL DATE = 2447520 (24 DEC 1988) _.A- 
4-?230 4-7520 .248 339.5 -9.7 - . 2  1.081 102.2 ,262 1.180 294.0 541.3 .87l 1.488 89.5 e 7 0 5  -1.1 1.8 P 5 . 4  - 1 4 8  
4 - 7 5 5 0  4-7740.0 .191 50.6 27.9 2.6 .627 88.5 .4Dl 1.090 177.8 311.7 .653A 1.528 76.7 1.362 -1.3 -5.0 230.5 -354 
4-7740.0 4-7870 -354 252.7 .2 . I  1.242 106.2 .e99 ,814 275.0 506.0 . 570  1.057A 102.5 .e96 3.4 26.5 35.2 .252 
12.62 9.50 5 . 4 5  3-11 8.52 4.05 13.39 2/1/2 123.2 37.0 22.8 -479 5 . 0 5 8  13.5 151.1 -13.3 103.60 1.944 
4-7240 4-7520 .211 346.1 
4-7550 4-7742.8 ,188 48.9 
11.96 9.15 
4-7250 4-7520 - 2 1 5  352.4 
4-7550 4-7144.5 .le7 47.7 
11.45 8.87  
4-7m.e 4-7880 .33i ~ ~ 6 . 7  
4-7744.1 4 - m o  ,314 es9.7 
-7.2 -.3 1.082 101.1 
28.2 2.8 .631 88.8 
2 . 1  -8  1.235 105.1 
5.16 2.81 6.22 3.90 
-4.9 -.3 1.083 100.0 
28 .4  2.9 *634 89.0 
5 . 1  1.4 1.230 104.3 
4.92 2.58 5.99 3.96 
.250 1.191 299.0 536.3 
1 .393 1.097 118.2 516.2 
.e79 .BO3 275.3 512.3 
1 12.80 2/1/&? 116.9 44.0 
I ,241 1.203 303.8 531.3 
I .387 1.1Oi 178.5 319.6 
.263 ,796 275.4 519.5 
t 12.36 2/1/2 109.8 53.7 
.893 1.489A 91.2 -711 -1.7 3.4 31.6 .132 
,666A 1.528 7 8 . 0  1.364 - 1 . 5  - 5 . 9  251.0 -331 
.SO0 1.027A 99.7 .688 2 . 9  27.6 38.1 .el5 
.913 1.494A 92.7 . 7 1 1  -1.8 5.1 38.4 ,120  
. 6 1 5 A  1.527 79.0 1.364 -1.5 -6.1 232.1 -314 
,586 1.006A 91.0 .e82 2.6 28.0 38.1 ~ 1 8 4  
30.9 ,608 3.756 22.6 155.1 -22.6 105.00 1.677 
er .1  ,549 4.214 18.1 153.3 -1e.r 105.00 i . n t  
4-7200 4-7520 .e01 3 5 8 . 5  -2.7 - . 4  1.084 99.1 .PSI 1.216 308.7 526.3 .930 1.501A 94.1 ,723 -1.6 7.1 45.9 -110 
4-7510 4-7745.6 ,186 47.0 28.6 3.0 .636 89.2 .384 1.103 178.7 321.6 .679A 1.527 79.6 1.365 -1.6 -7.1 231.1 .305 
4 - 7 7 4 9 . 6  4-7900 .305 261.7 7.2 1.8 1.226 103.9 ,254 .790 275.2 521.8 ,590 .991A 94.2 . E 7 1  2.3 27.4 34.0 .160 
11.05 8 - 0 5  4.71 2.41 5.83 3.94 12.06 2/1/2 102.2 67.2 33.7 .046 3.448 25.4 156.5 -28.4 105.90 1.501 
4-7270 4-7520 . l e 8  4.3 -1.1 
4-7550 4-7745.8 .186 4 7 . 0  28.6 
4-7745.6 4-7910 -305 262.3 8.8 
1 0 . 1 5  8.48 4 . 5 2  
4-7280 4 - 7 5 2 0  .lI5 9.9 - . 5  
4-7748.r 4-7920 ,321 260.6 9.9 
10.53 8.33 4 . 5 6  









1.086 98.2 .e30 1.229 313.7 
.636 89.2 ,384 1.103 178.7 
1.223 103.9 ,252 .786 274.2 
5.71 3.94 11.94 2/1/2 94.1 
1.087 97.3 .226 1.242 318.7 
,653 89.0 .389 1.099 176.4 
1.221 104.6 ,263 .782 271.7 









.946 1.5llA 95.3 
.679A 1.527 79.8 
.588 a9841 91.1 
34.9 -646 3.335 
,981 1.523A 96.4 
.67lA 1.528 7 8 . 1  
.577 -988 87.3 









I -1 .4  9.4 53,7 -103 
-8.6 -7.1 231.1 .305 
2.3 24.6 25.3 .149 
1 5 7 . 1  -27.5 105.00 1 .508  
-1.2 12.5 61.7 .OS8  
-1.5 -6.3 231.1 ,321 
2.4 19.8 13.6 .161 
, 156 .8  -29.2 102.40 1.443 
4-7290 4-7520 . i o 5  16.5 -3.8 -1 .5  1.089 96.4 ,224 i.2~6 323.9 512.3 ,974 i.538~ 97.4 .rei -.3 19.9 69.2 
4-7550 4-7721.6 .e30 64.3 26.8 1.9 . I 8 0  85.2 a493 1.027 175.0 279.3 .52lA 1 .533  65 .8  1.344 -1.0 -2.2 221.0 
4-7721.6 4-7930 ,560 235.6 9 . 4  4.8 1.214 116.3 .446 .760 250.l 572.1 .424 1.108 60.1  a 8 5 0  1 .4  7.5 349.7 
11,s) 9.21 4.23 t.15 5 . 5 8  4.99 16.08 2/1/2 77.4 143.0 18.6 .lo2 6.201 3 8 . 8  141.1 -38.5 8 5 . 6 L  
4- 7290 4- 7120 
4-7550 4-7137.1 
4-7151.1 4-7930 
. _-__ - 
4 - 7 2 4 0  4-7530 





. 1 1 5  
,195 












5 2 . 6  
253.3 


































1 .4  
2.69 
1.089 96.4 ,224 1.256 323.9 512.3 
-621 88.1 a412 1.082 177.3 306.5 
1.219 107.6 ,510 ,777 2 6 1 . 0  561.7 
5.58 4.14 l e . 9 6  L / l / Z  77.4 130,4 
- WAR3 A R R I V A L  DATE = 2447530 I S J 
1.083 101.5 ,258 1.194 291.3 540.3 
,627 91.9 .396 1.104 183.0 316.7 
1.236 105.1 -279 .e05 275.6 511.7 
6.38 4.24 12.82 2/1/2 123.3 43.3 
1.084 100.4 .e47 1.201 302.6 5 3 5 . 5  
1.231 104.3 ,263 -797 215.7 118.9 
6.10 4.21 12.37 2/1/2 117.2 52.9 
. e m  92.1 .wi 1.109 183.3 320.2 
-974 1.538A 97.4 
.636A 1.528 75.1 
,536 1.018 80.9 
27.8 a410 4.181 
IAN 19891 
, 886  1.501 89.9 
,6671 1.5410 78.1 
. I 8 0  1.029A 99.9 
27.0 ,549 4,285 
.BO7 l.SO3A 91.5 
.676A 1.5420 79.1 
.587 l.OO7A 97.2 
30.1 ,610 3.773 
-141 -.3 19.9 69.2 
.360 -1.2 -4.3 229.6 
,661 3.1 13.4 1.2 
32.0 153.2 -31.6 06 .00  
,704 -1.6 4.0 3 0 . 3  
,366 -1.1 - 4 . 6  231.4 
.e90 2.9 27.7 30 .8  
15.9 154.1 - 1 5 . 9  105.30 
.IO9 -1.5 S . T  36.2 
.361 -1.2 - 5 . 1  L31.4 
.E83 2.6 28.1 39.0  
19.6 156.0 -19.8 106.10 






, 1 4 1  
, 3 3 1  
.117 




. a o a  
4-7260 4-7S30 -200  359.6 -3.4 -.6 1.085 99.4 .239 1.217 307.6 530.6 .926 1.5011 92.9 ,715 -1.4 7 . 1  62.8 -114 
4-7748.2 4-7900 -304 262.5 7.3 1.9 1.221 103.8 .e54 ,791 275.5 527.0 ,591 .992A 94.3 .878 2.3 27.5 35.C -101 
4-75ao 4-7746.r .io7 43.1 z8.0 2.7 ,632 02.2 ,388 i,ili 183.5 322.3 . m l A  1 . 5 4 t O  79.7 ,361 -1 .r  -(.I 931.4 .so4 
31.4 a317 
1 5 . 1  e l 5 8  
03.10 1.468 
2 05 
3TOPOVER TIME : 30 DAYS 1988 INBOUND SWINGBY MlSSION OURAT10N : 6 4 0  D A Y 3  
MARS A R R I V A L  DATE = 2447540 
-- 
LAUNCM ARRIVE 3PEEDl 
DEPART SWNGBY SPEED3 
SWNGBY RETURN EPEE05 
PROP __ . - __ 
4-7270 4 - 7 5 4 0  -197  
4-7570 4-7748.6 .214 
4-7746.6 4-7910 .302 
11 - 6 1  
R A l  
R A 3  
R A 5  
AERO 
6 . 5  
39 .7  
263 .8  
9 .24  
1 2 . 2  
40 .4  
262.8 




- 2 . 5  
2 3 . 5  
9.0  
4 . 6 5  
-0VL ._ 
. _  
I I v i PSI i &EN -SMA 
O V ?  -!!? -PVO--E_VR -TYPE 
I 3 V 3 PSI  3 ECCEN SMA 
I 5 V 5 PSI  5 ECCEN SHA 
- . 9  1 .086  98 .7  .236 1 .230  
2 . 5  .E31 95 .6  .392 1.124 
2 . 3  1.224 103.T .250 .788  









- 2 . 2  
2 3 . 5  
10.1 





T H E T ~  PERIH APHEL Pst  t -v  2 I 2 oEcLt  
THE14 PERIH APHEL PSI 4 V 4 1 4 OECL4 
THE18 PERIH APHEL PSI 8 V 6 I 8 OECL8 
SUN RAPPA_--A __ E -1-NC _-RAP OECLP 
530 .1  .940 1.52lA 9 3 . 0  .713  - 1 . 1  1 0 . 1  
323.5 .683A 1.5640 79.9 1.371 - .9  -4 .1  
5 3 5 . 5  .590 .98SA 9 1 . 5  ,874 2 .2  2 5 . 3  
83.0 35 .1  . 6 5 7  3.314 L2.3 1 5 8 . 4  -22.2 
525.7 .956 1.528A 94.2  .719 - . 7  1 4 . 1  
320.8 .6P7A 1.5640 79.2  1 .370  - .9  - 3 . 8  
541.9 .581 .987 8 7 . 9  .E10 2.3 20.8  
104.3  3 4 . 1  .EO6 5 .410  t 4 . 5  158.3 -24.2 
i a  JAN i o 8 9  
RAE SPEED2 
R A 4  SPEED4 
RAE SPEED6 
E l A  ?ERIC 
- 1 . 2  1 .087  97 .7  ,230 1.242 
2.4 ,629 91.5  .396 1.120 
2 . 7  1.222 1 0 4 . 3  .259 ,784 
2.22 5.64 4.69 12.02 2/1/2 
4-7290 4 - 7 5 4 0  -170 18.1 - 4 . 2  -1 .7  1.089 96 .7  .226 1 .254  32e.3 521 .5  , Q T l  1.537A 9S.e . l e 4  - .2  19.9 80.3  . 09Z  
6-1570 4-7740.5 -218 4 3 . 1  23 .7  2.3 ,621 9 5 . 1  .411 1.107 187.4 311.9 .652A 1.5620 7 8 . S  1.367 - . E  -2.9 231.1 ,360 
4-1140.5 4-7930 ~ 3 6 0  257.5  10 .5  3.2 1.220 106.5 .E93 .780 26T.5 5 5 8 . T  . S 5 2  1.008 8 2 . 6  3864 2.6 1S.O 5 . 2  .204 
11.08  6 . 9 6  4 . 2 8  2.11 5 . 5 4  4 . 6 8  12.63 2 /1 /2  9 6 . 3  126.4 2 9 . 5  .483 1.926 Z7.5 156 .2  - 2 I . t  98.60 1.356 
53 .6  ,099  
2 3 1 . 3  . 3 1 5  
16.5  a 1 5 6  
105.90 1.461 
MARS ARRIVAL DATE = e447550 (23 J A N  1989) - ---- - -- -___ 
4-1270 4-7550 e 2 0 3  T . 5  - 2 . T  -1 .0 1.081 9 9 . 0  .24. 1.233 310.3 534 .1  .936  1.53OA 9 1 . 9  ,706 -1.0 11.8 4 5 . 1  .113  
4-7160 4-7747.1 -237 37 .1  2 1 . 4  e . 3  .635 9 9 . 3  .40b 1.142 194 .6  325 .0  .686A 1.5990 80.2 1.376 - . 6  -L.9 t 3 O . S  .SO1 
4-1747.8 4-7910 .301 t 6 4 . 5  9.0 t . 3  1 ,225  103.7 ,250 .768 t 7 5 . 1  131.1 . I 9 1  . S O I A  01.8 ,675 L.1 L I . 5  28.9 ,148 
12.3s 9.69 4 . 7 1  E.46 5 . 6 7  5 .16  11 .93  t / 1 / 2  117.T 82.0 36.0 ,60L 3 . 2 S t  19.9 116.4  -19.6 101.20 1.417 
2 06 
8lOPOVER YlWE = 30 OAYS 1988 INBOUNO SWINGBY MISSION DURATION L 660 D A I S  
UAR3 ARRIVAL CAIE : 2 1 4 1 4 7 0  
4 NOV 1988 
LAUNCH ARRIVE EPEE01 R A 1  OECLl I 1 V 1 P S I  1 ECCEN SNA THETl IHETL-PERIH -APHEL-P31 2 - *  2 I 2 OECLP R A E  SPEEC2 
DEPART SWNGBY EPEE03 R A 3  OECLS I 3 V 3 P S I  3 ECCEN SRA THE13 THET4 PERlH APHEL PSI  A V 4 I 4 OECL4 R A 4  SPEEO4 
O W W 8 Y  RETURN WEE05 RA5 OECLS I S V 5 PS I  1 ECCEN SWA THE15 THE16 PERIH APHEL P S I  6 V 8 I 6 OECL6 R A 6  SPEEC6 
I PROP AERO OVL OVA EVA OVO EVR TYPL_WNl-SUN R*PPA---A_-- E --l-NC -_RAP OECLP ETA CERIC 
- 
4-rezo 4-7490 
4 - w t o  4-1143.1 
4-7743 .7  d - r ~ o o  
4- rzso 4- 7490 
4-rseo  4-7143.8 
4-r743.3  4 - r ~ i o  
4- r m o  a-rdgo 
4-ISLO 4-r739.7 
4- r 739. I 4- weo 
.e39 329.7 






















- 1 . 7  
.Or6 1.448A 93.5 . t 2 8  -2.1 - . 8  28.5 .133 
.68SA 1.516 80.4 1.365 - 4 . 8  -21.8 L26.8 .308 
.586 . 9 8 9 ~  93.6 .a15 t . 4  z6.0 30.5 . i 5 9  
43.1  .a35 t . 1 2 ~  42.9 146.8 -41.9 i08.10 1.094 
,093 1 . 4 1 8 ~  95.1 .735 -2.3 1.0 37 .4  . i zr  
42 .7  ,620 e.r4s 49.1  u r . 6  - 4 e . i  106.zo 1.061 
.682A 1.517 00.0  1.384 - 4 . 5  -10.8 2r6.5 -312 
.582 .984A 90.2 ,870 t . 4  23.4 19.8 -152  




. 1 e0 
.311 
, 1 5 2  
1 .e63 
1.31r 
4-1140 4-1300 .cis 344 .1  - 5 . 8  .z i . 0 8 i  i0o.g . e m  i . im 301.3 s e r . 8  .go3 . ~ . * U A  9s .o  . rzo -2.0 2 . 6  31.4  . lee 
4-rv4i.a 4 - r g e o  .sso o s r : s  9 . 1  217 1.220 i o s : ~  .e70 . reo  270 .3  549.9 .990 88.4 . a m  t . 6  1 8 . 4  0 . 4  : i s 0  0 
4-7¶30  4 -1741 .3  . l e3  58 9 3 2 . 7  3 4 ,645 83 8 .389 1.091 169.0 318.4 .666A 1.518 7 8 . 2  1.362 -L.3 -9 .3  2 t 9 . 0  330 
11 .45  0 . 0 3  4.98  L.81 8.03 3.87 12.17 2/1/2 100.6 111.4 34.1 .SS2 3.413 34.2 153.4 -34 .2  101.40 1 . 3 3 t  
UARS ARRIVAL OATE = 2447510 (14 DEC 1988) 1 
4 - m o  4-rs io  .e39 338.5 -9.3 - .o 1.080 i o i . 7  .zs4 1 . 1 7 7  295.5 537.3 .Bra 1 . 4 7 6 ~  90.9 . n e  - 1 . 8  1.3 28.9 . i ~  
4-7744.9 * - F S ~ O  .3or e 6 i . s  8 . 8  r . 3  1.223 104.0 , 1 0 5  273.8 5 3 1 . 6  . 5 w  .904.4 90.8 .ore t . a  t 4 . 4  2 3 . 7  .%so  
4 - 7 5 4 0  4-7744.9 .181 51.2 31 .3  3 . 3  , 641  86.4 ,383 1.099 174.2 321.1 .678A 1.519 79.5 1.364 -2 .1  -9.0 t 3 0 . 4  .30r 
1 1 . 0 5  9.11 5 .29  L.93 8.34 3.82 11.91 t / i / 2  118.5 86.9 3 5 . 5  .E38 3.281 30.4 155.8 -80.4 104.70 1.436 
4 - 1 5 2 0  
4- 7 145.  9 
A - F W O  
4 - 7 5 t O  
4-1  743.  r 
4- VStO 
4-7310  
4 - r r t i  .e 
4-7980 
. e i e  
. l a 8  
.SO5 












. i e r  
339 .5  





t60 .6  
9.13 










8 . 8  




-4 .9  






4 .et  
- 7 . 1  
- . 2  1.081 
3.0  .636 
3.11 8 . 5 2  
2.3 1.223 
- . I  1.081 
2.8 , 633  
L.81 0.21 
2 . r  1.221 




1 0 2 . L  .262 1,180 294.0 541.3 
103.9 ,252 . I S 6  214.2 538.8 
3.94 11.94 2/1/2 123.2 8 5 . 4  




I 3.97 ie.or 
1 100.0 a t 4 1  
I 85.L .493 
116.3 ,448 
1 4.99 16.08 
1.191 299.0 536.3 
1.099 i m . 4  318.3 
,182 2 r i . r  5 4 r . 5  
L / l / 2  116.9 107 . t  
1.203 303.0 131.3 i .oer 115 .0  t r 9 . 3  .rea 250.1 5 r t . i  
L / l / Z  109.8 143.0 
,871 
. $88 












. 6 r w  

















8 9 , s  
79.6 
91.1 
3 . 3 3 s  
91 .r 
7 6 . 1  
8 r . 3  
3.468 




s t .  r 















. a n  
. r i i  
. r i r  
. r i 7  
- 1 . 7  
-1 .6  
2.3 
i 5 r . i  
- 1 . T  
















- t 9 . 1  
5.1 
-t .e 
1 . 5  




- 1 . 1  
- c r . 5  
-38.5 
t 5 . 4  
t 3 1 . 1  
1 5 . 3  
105.00 






8 5 . l L  
38.4 
L I S .  9 
1 . 1  
90.00 
tr1.o 
, 1 4 8  
.305 
.149 









* a 8 3  
. m a  






OECLl I 1 V 1 P 
4-1918.0 4-8090 , 
MARS ARRIVAL - -_-. . . - - __ __ - ._ 
4-7600 4-796S.1 .l61 336.7 -63.0 -7.1 .917 87.5 .16 
4-796S.1 4-8100 ,219 179.3 21.0 3.3 1.380 91.7 .37 
4-8130 4-8240 .e18 344.2 - 1 O . S  -1.1 .694 9S.7 .33 
lS.17 8.88 4.18 6.29 9.67 4.70 15.0 
4-7600 4-7975.3 .141 336.S -62.6 - 6 . S  ,919 6 
4-7975.3 4-6100 ,216 166.9 15.3 2.4 1.381 8 
14.37 7.90 3.94 6.47 9.85 3 
4-6130 4-0210 . i 8 r  336.3 -16.4 -1,s .r40 9 
4-1919.4 4-8100 .e26 184.4 13.4 2.2 i.381 85.9 .384 1.16s 14.8 131.7 . r i m  1.6121 109.8 -764 -1.8 13.5 47.6 4-7830 4-7979.4 ,143 333.6 -64.8 -6.7 .921 91.1 .le1 ,658 185.5 376.7 .719 -9940 92.0 1.284 9.6 60.1 153.7 *%?6 
4-6130 4-6210 .180 332.9 -19.0 -1.7 .7S4 96.2 ,229 1.168 202.0 303.1 .90lA 1.4350 80.3 1.086 1.2 -16.0 276.7 -194 
4-7640 4-7983.3 .1S3 329.0 -66.9 -7.3 ,923 92.5 .162 .E56 192.9 382.3 .Ti7 -9950 93.1 1.263 10.3 68.5 lS2.1 ,243 
4-7963.3 4-6100 ,243 160.5 11.6 2.0 1.379 84.1 .388 1.162 21.3 136.0 ,1110 1.613A 110.1 .763 - 1 , B  14.2 47.4 e 2 9 5  
4-6150 4-0260 ,176 330.3 -21.2 -1.9 ,764 96.4 .212 1.189 205.4 316.7 .937A 1.4410 82.8 1.092 1.2 -14.9 277.0 -159 
- - - - -_ . - __  - - . - MAR5 ARRIVAL DATE = 2448110 I 6 AUG 19001 -.- - - 
4-7800 4-7965.4 ,lS8 336.0 -62.2 -7.3 .917 87.5 ,185 .E64 167.1 367.7 .I21 1.006 91.1 1.270 9.1 88.8 114.1 st15 
4-7965.4 4-6110 .e l5  177.9 26.2 4.0 1.371 91.3 ,356 1.120 315.0 S06.6 ,721 1 . 5 1 8 A  105.8 ,738 -3.9 S.7 4S.3 -247 
4-6140 4-6240 .e46 341.2 -11.5 -1.1 ,694 99.1 .3S5 1.069 197.3 261.8 .890A 1.4480 69.7 1.040 1.1 -20.5 267.0 a360 
14.92 0.52 4.14 1.40 8.78 5.38 15.41 Z/l/l 47.2 113.8 44.9 1.30s 2.619 79.3 12.3 40.0 109.70 L.113 
4-7071.L 4-6110 ,206 171.8 21.0 3.1 1.371 89.2 -358 1.123 3.2 145,s ,7230 1*528A 106.0 -741 -2.9 9.0 45.7 e 2 4 8  
4-0140 4-6250 ,225 337.1 -14.3 -1.3 .722 98.7 .303 1.111 201.3 276.0 .?79A 1.4140 73.7 1 .067  1.0 -19.9 270.8 .e97 
14.32 7.11 3.96 8.55 9.92 3.81 12.49 e i i i i  31.6 162.0 ss.1 1.174 e.isi 85.3 ss0.9 40.8 70.4~ 5.363 
14.43 1.80 4.08  8.03 10.00 3.72 ie.os z / i / i  3s.6 is3.6 sr.2 1.017  mi 86.7 145.1 49.1 r 1 . m  1 . i o e  
4-78io 4-70ri.t ,142 338.1 -00.3 -6.4 .si8 88.5 ,162 .e60 272.5 372.5 .72i 1.000 91.7 1.287 8.8 66.7 153.6 .eo6 
14.24 0 . 8 ~  3.98 5.42 8.81 4.80 14.17 2 ~ 1  4 .3 176.2 47.2 1.418 2.490 8 0 . e  4.3 44.4 91.30 e.ies 
4- raco 






4- 1903.  
4-ai40 
4- reso 


















33S.2 -61.2 -0.1 .910 89.7 ,161 .858 178.6 371.9 ,720 ,996 92.C 
166.8 17.7 L.7 1.371 81.3 a360 1.126 10.1 14S.1 .I210 1.532A 106.3 
333.3 -18.8 - 1 . 5  .743 98.6 .e63 1.156 201.7 290.5 ,849.4 1.4630 77.P 
6.46 3.89 1.47 8.85 4.56 13.24 2/1/1 44.5 170.2 49.4 1.371 2.39P 
332.2 -63.5 -6.4 a921 91.0 .161 .E56 185.4 379.1 ,719 ~9940 92.6 
162.2 13 .L  2.4 1.370 85.6 .363 1.12s 18.4 145.1 ,7160 1.534A 106.5 
330.1 -19.0 -1.7 .758 96.6 .240 1.187 210.0 305.0 ,902A 1.4120 80.P 
8.31 3.91 5.S2 8.90 4.40 12A6 2/1/1 44.2 161.9 52.0  1.244 2.281 
327.4 -8S.7 -8 .9  .923 92.4 ,163 .E58 192.8 382.S ,717 -9950 93.1 
158.6 13.0 2.2 1.368 03.9 ,368 1.122 22.9 141.4 .7090 1.534A 106.7 
327.0 -20.7 -1.8 . i s 8  98.6 ,223 i . z i o  213.7 3m.8 , 9 4 0 ~  i.4810 8z.a 

















8.7 60.5 154.0 
-2.3 10.7 4 5 . 0  
35s.4 47.1 84.9L 
I 1.0 -10 .2  ~73.5 
, 9.2 66.9 154.0 
-c.o 11.0 45.7 
I 1.0 -18.0 ~71.3 
347.0 48.6 70.0L 
I 10.0 67.5 153.2 
I -1.6 12.7 4s.3 
1 1.0 - 1 6 . 5  278.6 
I 342.0 49.6 69.2L 
1 11.0 67.9 11e.o 
t -1.4 13.4 44.1 
I 1.1 -14.4 273.7 









- MARS ARRIVAL DATE = r448ieo 118 AUG 1990) 
,917 87.5 ,165 .064 187.2 368.7 ,121 1.008 90.9 1.271 
1.38s 8 1 . 3  ,344 1.098 514.3 Sl3.2 ,721 1.4781 102.6 .let! 
e899 103.1 ,374 1.069 204.e 262.6 .682A 1.4960 86.7 1.056 
.918 88.5 .I63 ,860 172.4 372.8 .le0 1.000 91.8 1.267 
1.365 89.1 .34I 1.103 3.7 132.0 .7230 1.483A 103.1 ~ 7 2 5  
5.13 1.73 14.42 2/1/1 S4.9 176.3 42.1 1.437 2.749 0 0 . 7  
8 .23  6.33 r5.8~ 2 1 ~ 1  1 1 . 7  174.1 38.0 i . i o r  3.074 19.7 













. c r i  
.rse 
. e r g  
9 . a  70.4 
.e - c i . o  




.9 - 2 0 . 6  
4.r 42.4 
4-?630 4-7970.0 - 1 3 5  331.3 - 6 2 . 1  -6.1 ,921 91.0 ,161 ,856 185.3 379.3 .718 ,9940 92.6 1.263 0 . 0  66.1 154 .2  
4-6150 4-8270 . e30  320.2 -10.0 -1.7 ,766 101.4 .e56 1.219 219.0 307.9 .906A 1.1310 80.1 1.102 - 0  -19.1 213.0 *LO5 
13.84 9.06 3-68 4.77 8.18 S.18 12.65 2 / t / l  53.7 160.0 49.3 1.292 2.408 86.4 346.1 46.0 74.8L 1.816 













.144 328.3 -64.9 
,231 157.9 14.S 
.233 326.2 -20.1 
* l e 2  32f.1 -86.1 
,213 15S.2 12.2 
.230 325.1 -21.2 
14.04 0.17 4.18 









,923 92.4 .le3 .E58 192.7 382.7 ,717 .995D 
1.361 83.9 .354 1.098 23.6 112.1 .7090 1.486A 
.I78 lOl.2 .241 1.243 222.9 321.9 .944A 1.5410 
8.20 S.06 $2.14 2 / l / l  53.6 149.3 52.2 1.123 
-817 200.9 386.6 . 71  
1.359 82.1 . ,092 30,s 152.7 .e990 1.484A 
,250 225.3 334.6 .968A 1.5480 














- 1 . 5  
.9 
537.0 
40 9C.7 1.L83 0 .0  85.7 154 
100.0 ,711 4.4 7.0 50 
t.340 0 0 ~ 1  84T.L 47.0 T4 
8o.o 1.110 .a - L o a  ea* 
2 09 
OTOPOVER rinE = so D A Y S  
- .- .._ 
LAUNCH SUNGBY 8PEEDl  R A l  D E C L I  
SWNGDY ARRIVE EPEE03 R A 3  DECL3 
DEPART RETURN (PEED5 R A S  OECL5 
4-7840 4-7981.9 , 1 4 1  321.5 - 8 4 . 2  
PROP AERO- DVL - _ _  
4 - r 9 8 3 . 0  4-8130 ,228 158.1 18.3 
4-aioo 1-8280 .2 r2  325.5 - 1 0 . 5  
4-7850 4-1907.7 . i s 8  320.8 -65 .3  
14.29 9.99 3.91 
4 - I 9 8 7 . f  4-8130 .248 155.6 13 .5  
4-8160 4-8290 ,267 324.8 -20.2 
14.41 10.05 4 .14  
- ___ .. . .- - - - __ 
4-78eD 4-7975.7 .138 335.2 -81.2 
4-8170 4-8260 , 3 4 1  328.8 -16.7 
4 - r s r 5 . 7  4-8140 .eo9 i 6 7 . 8  29.5 
i 5 . 7 r  11.75 3.89 
1990 OUT8OUND SUING81 MISSION DURATION I: 4 4 0  D A Y S  
MARS ARRIVAL D A T E  I 1 4 4 8 1 3 0  
E6 AUG 1990 
4-78SO 4-7980.1 .133 330.8 
4-7980.1 4-8140 ,213 162.9 
4-0170 4-0210 .327 328.7 
15.34 11.38 
4-7840 4-7984.0 .139 324.9 
4-8170 4-6280 . S i 8  325.4 
15.18 11.18 
4-rs84.0 4-8140 .e25 159.3 
4-roso 4-7987.8 . i s 5  s i9 .6  
4-7907.1 4-0140 .e44 150.0 
4-0170 4-0190 .31l 324,s 
18.tO 11.14 
4-7060 4-7691.0 ,179 317.3 
4-7168.0 4-0140 .e70 lOB.1 
16.4: 1i.M 


















1 1 V 1 P S I  1 ECCEN SHA THE11 THE12 PERlH  APHEL P S I  2 V 2 I 2 DECLZ R A e  SPECDP 
I 3 V 3 P S I  3 ECCEN SNA THE13 THE14 PERlH APHEL P S I  4 V 4 1 4 0ECL4  R A 4  SPEED4 
I 5 V 5 P S I  5 ECCEN SMA W E T 5  THETI  PERIH APNEL P S I  8 V 6 I 6 O E C L I  R A 8  SPEED6 
OVA EVA DVO EVR TYPE SUN A SUN R KAPPA - A  E I N C  RAP DECLP ETA CCRIC 
I _  .- - 
-8.4 .923 92.4 .163 ,856 192.7 382.9 . ) I 7  .9950 93.1 1.26L3 9.5 66.1 153.9 . e t 8  
-1 .8 .?E9 104.1 .266 1.292 232.5 325.7 ,948A 1.6350 8 3 . 0  1.122 - 8  -19 .4  L68.l . I ) )  
4 . 3 1  7 . 7 0  6.04 12.22 2 /1 /1  64 .1  1 4 5 . 5  49.8 1.159 2.373 8 r . 8  341.2 4 8 . 7  6 8 . 0 1  l.sSi! 
2.7 1.356 84 .0  .348 1.084 23.5 157.9 . ~ O S D  1 . 4 5 9 ~  100.8 .res -1.0 8 . 5  38.8  .POP 
- 7 . 1  .927 94.0 ,167 . e 5 7  200.4 Sed.? .714 1.0010 93.7 1.262 10.4 88.4 153 .1  - 2 4 8  
2.5 1.354 82.3 .351 1.078 30.3 158.5 .699D 1.457A 100.8 ,705 -1 .6 9.r 37.6 - 9 0 4  
-1.9 ,795 103.8 .256 1,306 234.7 338.1 .971A 1.6400 85 .6  1.125 .8 -18.3 264.3 . 1 4 S  
4.36 7-15 5 . 0 1  11.87 2 / i / l  64.5 131.7 52.9 .975 1 . 2 4 3  88.8 337.4 5 0 . 0  8 3 . e L  1.L12 
MARS ARRIVAL DATE = 2448140 I 5 8EP 1990) -I---- - - - 
-6 .1  .919 89.7 .161 .858 178.6 375.9 .720 ,996 92.2 1.265 0.7 68.5 154 .0  *PO9 
4 .3  1.357 87.7 .334 1.082 9 .3  182.9 ,7210 1 . 4 4 4 1  98 .2  .702 -3.7 .I 36.9 ,180 
-1 .6  ,789 109.0 ,340 1.309 234.4 301.4 .864A 1.7140 76 .1  1.128 e 5  -L1.5 L65.0 .e61 
4.02 7.41 7.86 13.88 2 /1 /1  74.9 t63 .9  38.1 1.372 3.066 82.3 358.9 40.9 87.OL L . 8 3 4  
-5 .9  .920 91.0 .161 .856 185.3 379.5 .718 ,9940 9 2 . 7  1.263 0 . 0  85.6 154 .3  . e l 3  
3.5 1.356 85.9 ,337 1.081 16.3 162.9 ,7170 1.144A 98.3 . 7 0 1  -2 .7  3.9 36.0  a 1 6 8  
3.99 7.38 1.50 12.96 2 /1 /1  74.4 153.1 43.1 1.328 t . 7 1 $  85.e 340 .1  4S.3 78.OL 1.LB1 
-6 .2  .923 92.4 .163 .856 192.8 383.0 ,717 .9950 9 3 . 2  1.262 9.3 6 5 . 6  1 5 4 . 1  a 1 2 9  
3.0 1.354 84.3 .340 1.077 22.7 163 .1  .I100 1.444A 98.3 .699 -l.t ¶.9 5 5 . 1  ~ 1 8 9  
-1.8 -810 107.3 ,303 1.367 9142.6 330.0 ,954A 1.7810 8 3 . 2  1.141 - 4  -10.5 1 8 2 . 7  -184 
4.00 7.39 7.25 lP .36  2/1/1 74.1 140.5 47.2 1.189 t . 4 9 6  6Y.1 343.3 4 Y . O  88.8L 1.778 
-2.7 .a02 108.0 .317 1.345 239.4 316.5 . ~ 1 9 ~  i .7710  79.9 1.1~6 .I - r i . i  285.3 .eee 
-6.9 ,927 























,857 P00.4 388.0 .714 1,0010 93.0 1.P62 1O.E 8 5 . 7  153.5 *e44  
1.072 29.4 163.6 .TO10 1.443A 98.3 ,695 - 1 . 7  7.4 34.0 ,190 
1.370 t 4 4 . 3  341.8 .974A 1.7810 65.9 1 .141  .5  -10.0 858.0 - 1 5 4  
P / l / l  74.9 lt5.9 50.7 1.012 t .334 06.3 3 3 9 . 1  4 0 . 6  6 3 . 0 L  1 .391  
,861 tO8.t 391.1 ,710 i.0130 04.1 1 . t 0 3  11.8 65.6 15t.1 et70 
1.064 30.7 164.4 .668D 1.441A 98.L -1.8 0.1 88.1  ~ 1 1 4  
1.311 C44.5 85L.1 . 1 6 B A  1.7110 61'3 1.141 .I -10.4 8 5 1 . 7  a l a 5  
?./l/l 7 B . 1  101.7 83.5 .et6 L.LtO 1O.S 331.8 $1.1 60.4L 1.006 
2 10 
~IOPQVER TIME ’1 30 DAY8 1990 OUTBOUND SWINGBY MISaIDN DURATlON f 400 D A Y S  
MARS A R R I V A L  D A l E  8 L448090 
1 7  J U L  1990 
L A U N C H  IWNGBY 8 C E E D l  R A 1  DECLl--l 1 --V 1 ’  P S I  1-ECCEN SMA IHETl THE12 PERlH APHEL PSI 2 V 2 I D E C L 1  R A 2  O P E E D I  
aUNG8v A R R I V E  SPEED3 RA3 DECL3 I 3 V 3 PSI 3 ECCEN 3MA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 D E C L 4  1114 (?LED4 
D E P A R T  R E T U R N  EPEE05 R A 5  D E C L l  I 5 V 5 PSI 5 ECCEN $HA THE15 THETI PLRIH APHEL PSI 6 V 6 I a D E C L I  R A E  8 P E C D I  
INC - R A P  DECLC E T A  ? E R I C  
--- __ 
-EyA --OVD--fVR TYPE SUN A-3UN R-UPPA - A  E 
.- MARS A R R l V A L  5. 2448090 (17 J U L  1990) -- 
4-7190 
4-7957.6 














4-0270 . se i  
4-aoeo ,232  
I-OPBO . i ~ r  
4-0090 ,251  
1 5 . 3 2  
4-7964.2 . 1 7 1  




0 . 0 1  
338 .9  
181.8 
333.9  
7 .59  
339.7 
332 .2  
7.37 
338.9 
l Y 2 . S  
331 * 7 
i r 7 . i  





-08.1 - 9 . 1  .911 86.5 ,189 -867 162 .3  360.2 .121 1.014 9 0 . 0  1 . 2 7 4  
-18 .8  - 1 . 7  a753 94.2 .221 1 . 1 5 6  195 .0  302 .3  .Bo l l  1.4110 80.5 1.082 
4 . 6 3  7.31 10.69 3 .38  12 .43  W l / l  33 .4  163.0 5 4 . 8  .954 2 . 1 7 3  8 1 . 9  
2o.a 3.1  1 .389  9 4 . 7  .39r 1 . m  343.4  494 .9  ,713  i.asi~ 1 1 1 . 3  ,775 
-as . i  - 0 . 3  . o i l  67.5 ,165  .a64 i a 1 . 3  368.0 .mi  1.006 90.0 i . z 7 i  
i a . 9  2.a 1.393 92.4 ,402 1.203 3 5 1 . 5  492.4 .reo i.60a~ ii2.i .784 
- 2 1 . 9  -2.0 . r e 3  9 4 . 5  . eo3  1 . i ~  198.0 311.4  SA i . 4 i s o  02 .9  i . u a a  
4 - 2 9  7 .50  1 0 . ~ 7  3 .30  12 .02  w i / t  .30.8 154 .1  5 6 . 8  i . i i 8  z. ioz a0.a 
1 0 . 9  
- 4 . 1  
1 . 3  
14.8 
10.0 
- 3 . 0  
1 . 5  
1 3 . 5  
9.0 
-2 .4 
I . 6  
0 . 8  









7 1 . 5  1 5 5 . 7  ,232  
11.1 4 r . i  .st7 
- 1 5 . 1  r70 . r  . i s a  
4 3 . 0  i1o.00 i . r S i  
i 2 .a  48 .0  .w 
45 .0  io0.70 i.coi 
1 O . t  1 5 4 . 4  -225  
-9 .4  278 .1  .129 
4-7989.9 , 1 9 5  
4-0090 .e25 
1 5 . 0 3  
4-7974.0 .149 
1 5 . 0 9  
4-7918.9 .150 
4-6090 .e37 
1 5 . 2 5  
1-ae90 . i s 5  
4-OOPO . re i  
4 - 0 ~ 0 0  . i s 5  
1-0310 . isa 
-84.0 -1 .4  . 9 i 8  88.a ,162 ,860 
4 .11  7 . m  11.03 3.26 1 t . n  2 / 1 / i  
1 4 . 7  2 . 3  1.396 90 .3  .406 1.217 
-24 .1  -2.3 ,769 9 4 . 1  .192 1.190 
172.8 370 .6  .721 1.000 91.5 1.266 
358.9  490.0 .123  1 . 7 1 l A  112.7  ,790 
200.4 328.0 ,961A 1.4180 01.0 1.091 
2 9 . 3  143 .2  5 1 . 3  1 . ~ 6 8  t . o w  81 .3  
- 8 4 . 7  - 7 . 2  ,*is o9 .0  , l e i  ,058 i r 8 . 0  374 .1  ,720 ,990 02.0 i . 2 6 5  
4.03 7.80 11 .17  3 .26  i 1 . m  wi/ i  28.5 129.7 5 7 . 8  i . 1 ~  e.oae 82.7 
-a6.5 - 7 . 3  .sti 91 .1  . i60 .e56 
13,1 2.1 1.397 88.3 ,410 1.225 5 . 1  1 3 0 . 0  ,7220 1.720A 113.1  ,794 
-26 .7  -2 .7  ,775 9 4 . 8  .185 1.199 202.0 339.7 .918A 1.4200 86.9 1.092 
1 1 . 7  2.0 1.397 86.4 ,415 1.229 
-29.9 -3 .4  .776 94.8 .180 1.204 
4 . 0 5  7.92  11.29 3.28 11.40 2/1/1 
H A M  A R R I V A L  DATE = 
13.9  4 6 . 5  .!I30 
-4  0 L75.1 ,110 
47:4 90.80 1 .249  
1 8 5 . 7  378.1 ,719 .9940 9 2 . 9  1.264 
12.2 129.6 .7190 1.739A 113.5  -793 
202 .7  310.5 .987A 1.4210 0 8 . 6  1 .092  
28.0 113.8 58.8 1.013 e . 0 3 6  84.2 
2448100 (27  JUL 19901 --- 
09.0 i 4 a  153 .1  40 6 ,237  .34a 
3 . 9  2 7 0 . 0  a 1 0 0  
4 0 . 5  61,OL 1.111 
- ._ . 
4-7190 4-7950.0 .190 331.0  -61.2 -9 .4  . O i l  86 .3  ,169 ,867 162.3 36Q.8 ,721 1.014 90.1 1.214 10.1 72.7  150.0 . t 4 4  
14.60 0 . 3 6  4 .5a  6.24 9.61 3 . 8 1  12 .49  2/1/1 4 1 . 7  162 .9  41.2 1.000 2 .497  01.1 15,s  31 .9  l t l . 0 0  1 . 5 1 1  
4-7950.0 4-aioo ,244 i o 3 . 5  21.6 4 . 1  1.377 9 4 . 1  ,312 1.138 344.8 m t . 0  , 7 1 4  i.iei~ 107.9 ,151 - 5 . 0  4.2 45 .a  .roo d-aiso 4-0270 ,100 532.9 -19.0 - 1 . 7  ,754 9a.2 ,229 1.168 202.0 303.1 , 9 0 1 ~  i.4310 80.5 i.om 1.2 -16.0 216.1 . i o 4  
. s i 7  ‘87 .3  . ~ D S  .ea4 167.1  a s r . 2  .m 1.001 9 1 . 0  i.210 9.3 
1.300 9 1 . 7  ,314 1.153 353.9  499 .7  .?Pi 1.584A 108.1 . I 5 8  - 3 . 3  
.164 96.4  .el2 1.169 205.4 316.7  .937A 1.4410 82 .8  1 .092  1 .2  
9 .67  3.72 12.0s 2/1/1 38.3  153 .6  50.0 !.e56 9 . 5 3 0  7 9 . 6  1 2 . 1  
.si8 8e.a ,162 .ado i 7e .a  371.0 .rei  1.000 9 i . a  i . 26a  8.9 
1.301 8 9 . 6  .311 i . m i  1.a 138.4 .reso i . 5 9 9 ~  1 0 9 . z  .7a2 -2.6 
. g i g  (19.8 . la  .e58 178.7  375 .3  ,120 .99e 92.1 i.265 0 . 1  
,171 9 8 . 5  .ZOO 1.204 206.0 329.4  ,963A 1.4450 85.0 1.096 1.3 
9.76 3.68  1 1 . 1 s  2/1/1 36.8  142 .3  5 2 . 0  1 . 3 3 3  2.O83 61.0 (1.1 
1 .381  87 .7  .380 1.164 8 . 4  137.8 ,7210 1 . 6 0 T A  109.6 ,164 -2 .2 
.775 9 6 . 5  .193  1.213 209.6 341 .1  . 9 7 9 A  1 .4480 81.0 1.097 1 . 5  




4 - r w ~ s . i  . 16 i  336.7 -a3.0 
*-rzoo . ire 330.3  -21.2 
4 - r 9 r o . r  . s a  337.3  - a i . ?  
4-6100 . z ir  314 .0  1 1 . 7  
14 .07  1 .69  4.01 
4-8300 . a 7 4  3 2 a . i  -25 .0  
4-1919.4 . i d 3  3 3 3 . ~  -64.8 
4-610o .zza 164.4  1 3 . 4  
4-0100 . ( I 9  119 .3  21.0 
1 4 . e O  1.90 4.18 
4-6290 .114 320.7 - 2 3 . 2  
4-7978.8 -141 330.5 -62.6 
4-0100. .e16 160.9 15 .3  
14.01  1.60 3 . 9 4  
4-0310 . i l l  320.5  -27 .0  
14.16 7.62 3 . 9 6  
- 1 . 5  














0 . 5 5  
- 7 . 3  
2.0 
-3.6 
6 . 6 3  - 
69.8 














5 . 1  
4 9 . 7  
-1r . i  
01 .7  
aa.5 
-
1 5 4 . 5  . r i g  
4 6 . 1  .rot  
~ 1 7 . 6  . i s 9  
100.50 1.670 
153.9  .$!le 
4 7 . 3  .cos 
t 7 6 . 5  ~ 1 3 1  
sa.oo 1.710 
114 .0  . r i b  
r 7 2 . e  .ill 
4 1 . 6  .EO9 








4- 9.79 .I 
4-6130 
. 9 2 l  91.1 .I61 .a56 1 8 5 . 5  378.7 . ? I 9  .9940 9 2 . 6  
1 .381  8 5 . 9  -384 1.165 1 4 . 0  137.1  . I110  1.612A 109.8  
.777 9 6 . 5  ,189 1.218 210.2 351.6 .988A 1.449D 88 .7  
.923 9 2 . 5  -162 .a56 1 9 2 . 9  3 8 2 . 3  ,711  .995D 93 .1  
.??E 96.3  . l e 7  1.219 209.9 361.6 ,992  1 .4470 90.2 
10.00 3.81 11.45 W l / l  3 5 . 6  9 5 . 9  S 7 . 2  1.017 2 .091  
RARE A R R I V A L  DATE = 2448110 ( 6 AUG 1990) -
9 . 9 2  3.61 11.47 e / i / i  35.a 112 .5  55 .1  . i . i r 4  e . i s i  
i . 3 7 9  a 4 . i  .368 i.ise 2 1 . 3  138.0 . r i i o  i.ai3~ i1o.i 
-
1.264 9 . 6  1 5 3 . 1  . m a  
r a 7 . 3  .ooe 
1 0 . 4 ~  i.ms 
4 7 . 4  ,res 
rao.9 .os7 
4 1 . 6  .29e 
1 5 2 . 1  ,243 
11.2L 1.109 
1 . 0 9 1  ,164 -1 .a  1 . 8  
8 5 . 3  350.0 
4-7983.8 ,153 329.0 -66.9 
4-6320 ,114 330.1 -29 .7  
14.31  7 .14  4 . 0 6  
4-oioo . z a  100.5 1 i . a  
- 
1.263 10 .3  
.?a3 -1 .6  






4- 7956.  E 
4-6140 
4- 1600 
4- T 9 6 S  .4 
4-6140 
4- 7610 
4 - 7 9 I l . L  
4-8140 
4- reto 






9 e . a  
9 9 . 9  
4 A 0  
66.1 
9 4 . 3  
4 . 4 0  
0 1 . 5  
9 1 . 3  
4 .30  
6 9 . 2  
90.0 
4.25 
d 9 . 7  
0 7 . 3  
4 . 2 1  
9 a . o  
9o.a 









. l 6 5  
.356 
,223 









. l a2  
-859 161 .4  327.0 
1.064 322.0  517.9 
1 .101  210.0 305.0 
l l 2 l l  62 .0  161.9 
.7OlA 
.619 




3 5 . 3  
.rei  . I 2 1  
,940A 
44  .9 
. 7 2 l  
,7230 
e 9 6 5 1  
41.2  




























3 .113  
8 9 . 8  
1 0 4 . 6  
80.2 
3 .302  
9 1 . 1  
105 .0  
a2.a 
r.e.19 
a 5 . i  
i o a . 3  
e7.e 
9 1 . 1  
106 .0  
2.190 
92.2 
2 .392  
1 . 2 7 2  
. I 0 0  
1.092 




0 3 . 2  
1.270 
1 . o s 9  
7 9 . 3  
1.207 




. 7 4 t  
1,103 







- 6 . 0  
1 .o 
14 .0  
9.1 





4 . 3  
8.0 
a , ?  
- r .3  
1 . r  




3 .a  
-s.a 
a a ~ ~  
16.0 
-18.0 
2 9 . 7  
5 . 7  
-10 .5  
4 0 . 0  
6 6 . 7  
9 . 0  
-14 .4  
4 4 . 4  
10 .7  
- 1 1 . 6  
4 7 . 1  
a6.5 
i a e . 1  
1ea.e.o 
2 r s . s  
iea.eo 
r 7 5 . a  
20.6 
2 7 5 . 3  
162.0 
4 5 . 0  
1 5 4 . 1  
4 5 . 3  
109*10 
153.6  




r 7 3 . 1  
r 6 0 . 4  




. e74  
.250 
.199 
1 . 0 3 1  
.e13 
, t 4 7  
.rso 
, ter  




2 .123  
.roe 
.rso 
. s i r  
1 .POI 
4- 7950. 5 
4-8110 
4-or TO 
4- 79a5 .4  
4-are0 
1-1e71.r 
4 - 6 ~ 9 0  
4-0110 
4-8110 
. L I Z  340.0 -10.5 
. rr4  ie4.5 4 2 . 1  
. Z O O  330.1 -19.0 
1 4 . 9 0  9 . 1 7  4 . 8 )  
-11 .0  .916 
- 1 . 7  . I 5 0  
5 . 1 1  9 .09  
7 . 0  1.360 
,867 162.4 358.5 
1.106 343.5  509 .3  
1 .187  210.0 305.0 
2 / l / l  53.S 161.9 
,064 i o 1 . i  3a1.7 
1.120 355 .0  506.6 
1.210 2 t 3 . 7  310.8 
?.Ill1 4 7 . 2  152.0 
- a . 4  ,910 
3 . 1  1.371 
-2 .0  , 7 7 5  
5 .42  6 .01 
.ea0 i w . 5  372.5 
1 . m  2 1 6 . 3  3 3 i . a  
1.125 3 . 2  1 4 5 . 5  
P I l I l  4 5 . 3  1 4 0 . 1  
4-7871.6 
4-9300 
4 -a i io  . 
,850 110.0  373.9 
1.235 111.8 343.3  
i . i z a  10.1 149.1  
s . 4 7  a.a¶  2 / l / l  4 4 . 5  123.7 
4-?7*0 
4- 7 9 ~ 7 . 8  













.ZIL z 9 r . i  34 .4  
-303  179.9 -21.9 
-230 3 2 0 . 2  -18.6 
15.09 10.52  5 . 3 4  
-909 
1.354 










, . T I (  
I 0.14 
,911 
I ,191 ’ 0.i4 
.rea 
1 .rra 













1 6 9 . 7  
9 r . t  
I 100.9 





. l o 4  ,058 
.3S? 1.052 
-256 1.219 
12.65 l /Ul  
. l a g  ,ea4 
.344 LO98 
.241 1.243 
12.14 W l / l  
161.4 325.8 . I O O A  
919.0 307.9 .908A 
70.0 160.0 4 3 . 0  
320.6 523.9 .ala 
84,s 
9 6 . 6  
00.1 
L.TC9 















t . a w  
1 .272  
.694 
1.102 














. I t 4  
1.111 
86.4 
-12.5 -04 .7  
.a -19 .1  
1Ta.1 3 . 5  
4 .r  re . )  
u a . 5  
1rs.e.o 
1 7 . 0  
L 1 3 . O  
1 5 5 . 0  
43.4  
t I t . 4  
t l t . 5 0  




4 3 . 1  
is4 .e  
154.0 
1164.6 
8 B . 9 L  
4t .a  




1 .153  
, 103  






-105  337.0  -63 .9  
,224 110.4 34.6 
.E33 326.2 -tO.1 
14 .13  8.L9 4 . 2 2  
1 6 1 . 2  3 m . r  .rei  
314.3 513.2 ,121 
222.8 321.9 ,944A 
5 1 . 7  149.3 38.0 
9.0 10.4 
-9 .2 -.I 
.e -10.0 
13.0 35.1 
-3.4 5 . 6  
.D -10,s 
4.a 4 t . 4  
8.8 65.D 
- 2 . 6  D . t  
.9 -14.5 
394.4 4 8 . 0  
9.0 66.1 
4 . 1  9.7 
1.0 -11.6 
848.5  48.0 
0.5 aa..5 
. . rr4 
,224 . lQ6 
1.103 
.e05 
. t L O  
. 1 3 7  
1.914 
,141 335.) -59.9 
.Log 111.2 23.3 
.t30 125.1 -21.2 
,154 334.5 -60.5 
,206 165.9 LO.@ 
13.54 6.7D 3.8T 
11.07 8 . ~ 3  3.94 
. t t r  3ei.r -Et . *  
-103 .OOO 179.4 372.6 ,720 
,345 1.103 3 .7  152.0 ,7230 
,231 1.259 2L5.3 334.6 -968A 
11.E1 Will 54.9 136.5 42 .7  
.16¶ .850 119.8 376.2  ,720 
-347  1.103 10.8 151.7 .7LOD 
. t24 1.268 226.5 345.9 .98eA 
11.61 W l / l  54 .0  121.4 45.D 
1D5.3 379.3 ,718 
17 .2  151.7 . T i 6 0  
tt(l.8 356.1 ~989A 
51.1 104.7 49.1 
4-7978.0 




e t  i 
:lo8 * 
211 
S7OPOVER 1 I U E  z SO DAYS 1990 OUTBOUND SWINGBY MISSION OURATION * 4eo D A I S  
16 AUG i s o n  
M A R S  ARRIVAL DATE = L 4 4 6 l P O  
LAUNCH SWNGBy 3PEEOl  R A l  O E C L l  I 1 V 1 P S I  I ECCEN SUA T H E T l  THETL PERIH APHEL P S I  2 V 2 I I O E C L I  RAL SCEEOP 
WNCnY ARRIVE SPEED3 R A 3  OECL3 I 3 V 3 P S I  3 ECCEN SUA THE13 THET4 PERIH APHEL P S I  4 V 4 I 4 OECL4 R A 4  8PEEE4 
DEPART RETURN EPEE05 R A S  OECLS 1 5 V 5 P S I  5 ECCEN SUA THE15 THE16 PERIH APHEL P S I  6 V 6 I 6 OECL6 RAE )PEE06 
PROP AERO O V L  OVA EVA OVO EVR TYPE SUN A SUN R KAPPA - A  E I N C  RAP OtCLP ETA CERlC  ._ _ _  - - 
4 - 7 8 4 0  4-7983.7 , 1 4 4  326.3 - 6 4 . 9  -6 .6  . 9 2 l  9 2 . i Y l 6 3  . 8  92.7 382.7 . g g 5 ~ - * 9 3 . r - i . z s z  9 . 7  06.r i5s.e . zs i  
4-7963.7 4-8120 ,231  157.9 1 4 . 5  2.5 1.361 83 .9  ,354 1.098 2 3 . 6  152.1 .7090 1.486A 103.6 a 7 2 2  -1 .8 10,) 4 2 . 3  *203 
4-6150 4-8320 .221 326 0 -23  7 - 2  6 186 100 4 217 1 2 6 6  225 6 365 2 991 1.5400 90.9 1.106 1.2 -6 .6  ( 5 1 . 4  .lOP 
1 3 . 5 7  e . i 5  s . i e  4 . b  6.20 4 . i 7  1 i . m  z;i/i 53:e ee:r k . 2  1.123 e.272 88.0 340.0 4 9 . 1  6 o . t L  1 .426  
4-7967.6 ,162 321 .7  -66.1 -7 .4  .927 94 .0  ,167 ,857  200.5 386.6 .?14  1.0010 
4-0190 .253  1 5 5 . 2  12.2 2.3 1.358 82 .1  .360 1.092 30.5 1 5 2 . 7  .6990 1.484A 
4-6350 -218 327.6 -24 .9  - 3 . 0  .783 100.0 .215 1.260 223.9 373.4 .989 1.5300 




93.7 1.262 10.7 
103.6 -718 -1.5 
92 .4  1.104 1.6 
2.166 8 8 . 8  337.0 - _  - 
67 .1  152.6 .253 
1 1 . 1  41.4 . t 2 5  
50.3 6 3 . 3 L  1.091 
- 4 . 7  246.0 . t o e  













4-7937.1 .e39 292.3 
4-6130 ,299 180.4 
4-6210 ,218 321.1 
15.19 11.49 
4 -7945 .1  ,239 292.6 
4-6260 .272 325 .5  
4 - 6 1 s ~  . z m  ie4.4 
11.15 11.32 
3 4 . 1  12.4 ,909 85.9 .185 ,858 161.4 325.5 .699A 1.016 84 .6  1.272 -12.3 -64.1 l b 6 . l  .e99 
-17.6 -3.9 1.352 100.3 ,356 1.046 319.4 529.2 ,674 1.418A 95.9 .68S 3.4 16.6 14.0 .LO2 
-18.4 - 1 . 7  ,780 104.5 .280 1.267 228.8 311.9 .912A 1.6230 80.0 1.116 .6 - 2 O . t  219.7 .PIS 
5.29 4.30 7.69 6.20 12.77 1/2/1 82.6 157 .1  46.6 .672 2.528 93.3 1 7 9 . L  t . 4  l 2 t . 6 0  1.0e6 
3 7 . 3  12.8 .912 87 .3  ,175 .a57 166.9 331.6 .707A 1.007 85.9 1.270 -1L.l -67.1 190.6 -2B8  
-28.2 -5.8 1.355 98.4 .348 1,058 326.7 S26.2 ,689 1.426A 9 7 . 2  .692 5 . 5  26.9 lS.7 . t o 7  
-19.5 -1.8 a789 104.1 ,266 1.292 232.5 321.7 .946A l.63SO 03.0  fel2L e 6  -19.4 266.1 ,173  
5.29 4.43 ?.ai? 6.04 12.22 1/2/1 78.4 145.1 39.1 .726 2.991 93.4 182.4 3 . t  l t3 .80  1 .446  
-6l.L -6.6 .916 68.6 ,162 .E60 172.5 372.0 .721 1.000 
31.5 4.6 1.361 89.3 t337 1.089 2.8 156.0 ,7230 I . 4 5 6 A  
- 2 0 . L  -1.9 -795  103.0 .PSI 1.508 P34.7 338.1 .971A 1.6400 
5 - 9 9  4.33 7.72 S.91 11.87 2/1/1 65.6 131.7 37.6 1.364 
4-T9TO.m .145 336.6 
4-8130 ,210 172.3 
4-6L9O .Pa7 594.6 
14.23 9.90 
4-7978.0 ,133 534.4 
4-6i30 .LO6 166.0 
4-6300 .e63 324.5 
13.94 9.67 
9 1 . 7  1.267 8 . 8  
100.4 . I 1 2  -4 .2  
63.6 1.125 $6 
3.100 80.3  6.1 
100.6 .?le -6 .0  
87.8 1.125 . 7  
#!.I76 8 3 . 3  351.6 
92.2 1.~65 0.5 
67.6 153.6 ,210 
.6 40.6 .LO3 
- I b . S  L64.3 ,145 
38.5 96.70 1 .865  
-60.4 ' - 5 . 9  .919 89.7 ,161 .e58 176.1  376.2 .720 .996 
2 4 . 2  3.6 1.360 67.3 .339 1.089 10.6 157 .6  . I200 1.4191 
-20.0 4 . 0  ,797 103.5 .P I0  1.311 L35.5 349.0 .984A 1.6390 
3.67 4.L7 7.67 5.60 11.66 2 / l / l  64.3 115.9 42.2 1.419 
65.7 154 .0  . L O 6  
4.8  40.0 ~ 2 0 1  
-16.7 256.5 . l e 3  
4 4 . 1  0 4 . 1 ~  e.120 









-133 330.6 -6L.L 
,213 161.6 19.7 
.LS6 324.9 -el.$! 
13.63 9 - 5 0  3.66 
,141 325.S -64.L 
~ 2 2 8  156.1 16.3 
.L53 325.6 -21.0 
13.82 9.52 3.95 
,156 320.6 -65.3 
a248 155.0 13.5 
,246 327.2 -22.P 
13.93 9 .57  4 .14  
-6.0 .920 91.0 ,161 
3 . 1  1.518 8 5 . T  ,342 
-2.2 .796 105.1 ,245 
-6.4 .923 92.4 ,163 
L . 7  1.3S6 84.0 .346 
-L.3 ,794 102.7 .e41 
4.31 7.70 5 .57  11.51 
4.28 1 e7 s.69 11.10 
,656 165.3 379.5 e 7 1 8  ,9940 92.7 
1.088 17 .1  157.6 ,7160 1.459A 1OO.E 
1.310 235.1 358.7 .989A 1.6310 89.7 
.856 192.7 382.9 .TI7  .9950 93.1 
1.084 23 .1  157 .9  . IO90 1.459A 100.8 
1.304 233.7 367.4 ,990 1.6170 91.4 
W l / l  6 4 . 1  83.2 49.8 1.159 P.371 
t / w i  64.0 00.1 46.2 i.aeo t.140 
1.L63 







- 7 . 1  .92? 9 4 . 0  a167 .E57 200.4 386.7 .?14 1.0010 9 3 . 7  1.262 10.4 66.4 lSS.1 a t 4 6  
2.5 1.354 82.3 a551 1.078 30.3 158 .5  .6990 1.457A 100.8 . I O ¶  -1.6 9 . T  37.6 ,204 
-2.6 .?SO 102.3 .e37 1.294 231.6 375.2 .988 1.6000 92.9 1.114 1.1 -10.5 242.0 . 1 1 5  
4.36 7.75 5.43 11.60 2/1/1 64.5 69.4 52.9 .975 2.243 68.8 837.4 50.0  6 3 . t L  1 . L l t  


















1 330.6 -62.0 
b 162.o. 22.9 
1 325.5 -19.8 









-5 .9  .920 
3 . 1  1.356 
-2.0 ,611 































l i . 7 9  2/1/1 
.itit . m a  
173.0 369.3 
' 359.1 525 .1  













43 .1  
. 7 1 7  
.Ti00 
I969 



















































6 4 . 5  
96 .2  












































- 1 . 7  














e t 4 1  
.e03 
,1114 
3.041 . t o 9  
-169 
.135 





. t t 1  
.1t6 
1 .776  
. t 4 4  
,190 
1.351 






~ 178.6 375.9 
9.3 162.9 
1 2 4 4 . 5  352.1 
74.9 109.7 
,161 .856 185.3 379.5 
a 3 3 7  1.081 16.3 162.9 
-278 1.370 243.6 361.3 
11.71 wt/r  74.4 93.3 
,163 ,856 192.6 383.0 
,340 1.077 22 .7  163 .1  
.E72 1.356 241.6 369.5 
11.70 2/1/1 7 4 . 5  78.L 
65.6  154 .3  
3.9 36.0 
-10.9 L 4 5 . 1  
4s.3 76.OL 
65.6 l S 4 . 1  
5.9 35.1 
- 1 5 . 4  140 .1  
47 .8  08.6L 
6 5 . 7  153 .s  




116.6 15.0 ! 327.6 -CO.O 
10.43 4.10 
-0.m ,927 
L . 7  1.352 
-2.3 ,801. 





' 200.4 588.6 
! 29.4 183.8 
, 74 .9  65.5 
m . 2  3 7 7 . 0  
I 317.3 -64 .4  -7.m .931 
I 155.1 12.1  2.4 1.349 , 3 t 9 . 1  -20.2 -2.5 e795 
1 1O.SL 4 .40  4.12 7 . 5 1  
-175  ,661 208.2 391.1 
- 3 5 4  1.064 36.7 164.4 
,280 1.323 236.1 383.6 
11.61 i?/1/1 75.8 55.t 
85.6 1 5 t . 8  
8.6 S t . .  
-13.0 L 3 7 . t  
5 1 . 1  60.4L 




4 L . 7  
45.2 
3 . L  
- 1 7 . 0  






6 .7  
-18 .1  
10.6 











4-)99L.O 4 4 1 1 0  
4-msmo 4-6340 
92 .7  1.263 6.9 
96.1 .E93 -3 .3  
(0.m 1 . 1 5 7  . I  
93.2 1.262 9.L 
96.1 .691 -2.5 
OL.6 1.150 - 3  
93.8 1.262 9.m 
96.1 .E66 -1.6 
94.3 1.14L - 4  
L.445 97.4 141.3 
94.5 1.L83 10.9 
9S.6 1.831 - 4  
c.911 o . e  1 5 4 . 1  
).as2 0 6 . i  347.0 
93.9 .e04 -8.4 
t . m  m m . t  33m.s 
154 .L  . t l $  
St .9  . l o t  
L S I . 0  .146 
76,7L 2 . 5 7 4  3.86 T.26 7.95 11.90 2 /1 /1  64 .8  07.7 
' -6.7 .927 93.9 *le? .657 200.3 366.9 
! - L . l  .818 107.6 ,3011 1.409 L46.7 178.7 
' 3.66 7.29 7.41 11.95 L l l l l  64.m 6t.l 
I 3.0 i . 3 ~  63.0 ,545 1.071 26.0 m..i 




1S3.6 ,136  
30.5 .163 
L33.4 .110 






SIOPOVER TIME x SO D A Y 0  1990 OUTBOUNC SWINGBY MISSION O U R A T I O N  S 520 D A Y S  
MARS ARRIVAL C I I E  L 2448090  
17 3UL 1990 
LAUNCH 8WNGBY SPEf91- R A l  --OECLl I 1 --i 1 -PSI L C C E N  - S M A - T H E T l  THE12 PERlH APHEL PSI  2 V 2 I 2 DECL2 R A 2  OPECOD 
8WNGBY ARRIVE SPEEOS R A S  OECLI I 3 V 3 PSI 3 ECCEN SUA THETI THE74 PERIH APHEL PSI  4 V 4 1 4 OECL4 R A 4  5PEEO.I 
DEPART RLfURN WEE05 R A S  0ECt.S I I V 5 PSI  I ECCEN SUA THE15 THETO PERIH APHEL PSI  6 V 6 I 6 CECL6 R A 6  SPEEOO -- I__. ____ PROP A E R O _ ~ ~ O V L _ ~ V A E V A _ D V C  E V R -  I Y P E S U N  A SUN R J!PPA - - - A  - E _-INC --_RAP CECLP ETA PERIC 
----- - .  -_ 
-- .- - MAG ARRIVLL i i ir = e i i e o g o  117 JUL 19901 -- -- - - 




. 2 5 1  
. i s6  
15.22 




. 1 5 5  
.225 
. I79  
1 5 . 5 4  




181 .3  
3 3 1 . 7  
8 . 5 5  
3 3 7 . 0  
184 .6  
332.5 
338 .9  
181.8 
335 .3  
7.66 
339.7 
177 .4  
343 .5  
7.89 
1.91 
- 7 3 . 1  
30 .8  
- 2 6 . 7  
8 . 2 9  
-68 .1  
20.6 
- 2 9 . 9  
4 . 6 3  
- 6 5  * 1 
16.9 
- 3 4 . 6  
4 . 2 9  
-64.0 
1 4 . 7  
-43 .9  
4 . 1 1  
-12 .5  
6.3 
- 2 . 7  
7.26 
- 9 . 7  
3.7 
-3 .4  
7 .31  
-6 .3  
2.8 
- 4 . 5  
1.50 
- 7 . 4  
2 . 3  
- 7 . 3  
7.66 
--- 
,916 8 5 . 5  .174 .871 157 .7  153 .0  .719A 1.023 6 9 . 0  1.277 
1.383 9 7 . 1  .393 1.154 334 .6  496 .6  ,701 1.6011 110.2  -761 
.773 9 4 . 8  .le5 1 . 1 9 9  202.0 359.7 .978A 1.4200 6 6 . 9  3.092 
10 .64  3 .26 1 1 . 5 6  2/1/1 38.7 129 .7  4 6 . 5  .688 2.532 8 4 . 9  
1 3 . 0  
- 6 . 9  
1 . 9  
1 2 . 0  
1 0 . 9  
- 4 . 1  
2 . 4  
1 4 . 8  
10.0 71 .5  151 .7  
- 3 . 0  




6 .1  
8.8 
- 
7 6 . 5  1 6 6 . 4  
. 9  44.4 
- 4 . 0  275.1 
3 5 . 6  129.00 
,206 
,319 


















.917 8 6 . 5  ,169 
1 .389  94 .7  ,397 
.776 9 4 . 8  .le0 
10.69 3 .28  11.48 
.917 8 7 . 5  ,165 
1 .393  9 2 . 4  .402 
.777 94 .7  -178 
10.87 3 .37  1 1 . S O  
,867 
1 .180  
1 .204  
2 /1 /1  
.a64 
1 .203  
1.206 
2 / 1 / 1  
162 .3  














9 7 . 5  
,721 1.014 9 0 . 0  1 .274  
.713 1.651A 111.3  , 7 7 5  
.987A 1.4210 68.6 1.092 
54 .8  -954 2 .173  8 1 . 9  
.721 1.006 90.6 1.271 
.720  1.686A 112.1  -704 
.992 1.420C 9 0 . 1  1.090 
5 6 . 8  3.118 2 . 1 0 2  0 0 . 8  
73.6  158 .9  
6 . 1  4 S . 8  
3 . 9  270 .0  
4 1 . 3  119.66 




4- 7964 .t 4-sn90 
4-1919.9 4-8090 
11 .1  4 7 . 1  
1 5 . 6  264.0 
4 3 . 8  110 .60  
,918  88.6 .162 .860 1?2,8 370.6 .721 1.000 9 1 . 5  1.268 
1.396 9 0 . 3  .406 1.217 358.9 490.8 .723  1.711A 112.7  -790 
. I 7 6  9 4 . 4  .177 1 .205  201.6 369.4 .992 1.4180 9 1 . 4  1.088 
11.03  3 .78  11 .82  2 / $ / 1  2 9 . 3  85 .5  5 7 . 3  1.188 2.086 8 1 . 3  
7 0 . 0  154 .4  
12.8 4 8 . 0  
33.9 t6O.O 
45.8 100.70 
- MAR8 ARRIVAL DATE : 2448100 I 2 7  J IUL 1990) -- -- 
,721 1.014 9 0 . 1  1.274 
,714 1.561A 107.9  ~ 7 5 1  
.988A 1 .4490 8 8 . 7  1 .097  
4 7 . 2  1.009 2 . 4 9 7  8 1 . 1  
4-7790 4-7958.0 ,190 
4-7958.0  4-8100 .e44 
14.44  
4- 7800 4- 7965. S ,161 
4-7965. 4-8100 .El9  
4-8150 4-0320 .174 
14.14 
4-01ao 4-0310 . i n  
336.0 
328.0 
8 . 2 1  
336.7 












- 6 7 . 2  
2 7 . 6  
-27 .0  
4 . 5 6  
- 8 3 . 0 '  
2 1 . 0  
-29 .7  
4 . 1 8  
-61.7 
1 7 . 7  
-34 .5  
4 . 0 1  
- 6 9 . 6  
1 5 . 3  
-46 .4  
3 . 9 4  
-9 .4  ,917 
4 . 1  1.377 
- 2 . 9  .717 
8 .24  9 . 6 1  
8 6 . 5  
9 4 . 1  
96 .5  
5.65 
8 7 . 5  
91 .7  
9 6 . 3  
3 c 6 7  
88.6 
8 9 . 6  
9 6 . 1  
3 .76  
8 9 . 8  
87 .7  
95.7 
4 . 4 3  
360 .8  
502 .0  
351.8 
112 .5  
367.2 
499 .7  
361.6 




82 .1  
375 .3  
137.6  
378.4 
7 7 . 2  
10 .5  
- 5 . 0  
1 .8  
15 .2  
9 . 3  
- 3 . 3  
2 . 4  
1 0 . 7  
8 .9  
-2.6 
3.6 
6 . 1  
9 .1  
-2 .2 
7 .8  
358.2 
72.7 158 .0  
4 . 2  4 5 . 8  
-2.8 2 6 7 . 3  
3 7 . 9  121.00 
6 9 . 5  154 .5  
9.0 4 6 . 7  
5 . 1  260.9 









.LIZ . 285 
.109 





,169 ,867 162 .3  
.572 1.138 344.8  
-189 1.218 210.2  
11.47 2/1/1 4 1 . 7  
- 7 . 5  .917 
3 . 3  1.380 
-3.6 , 7 7 8  
6 . 2 9  9 .67  
-6.7 ,918 
2 . 7  1.381 
- 4 . 9  .777 
6 . 3 9  9.78 
,165 .e64  167.1 
.374 l . l S 3  353.9 
,187 1,219 209.9  
11 .45  2/1/1 38 .3  
.162 ,860 172.6 
.377 1 . 1 6 1  1 . 6  
. l e 6  1 .218  208 .7  
11.55 2/1/1 36.8  
,721 1 .008  9 1 . 0  1 .270  
.?21 1,184A 108.7  -758 
.992 1.4470 9 0 . 2  1.095 
50.8 1.256 2.330 19.8  
,721 1.000 9 1 . 8  1.268 
. I230  1.599A 109.2  ,762 
.992  1.4440 91.6 1.092 
52.0 1 .333  2 . 2 8 3  8 1 . 0  
4-7810 
4- 79 7 0 .  
4-8130 
4-1970.7 .146 
4-8100 . e l2  
4-8330 -178 
14.15 
4-7971.3  -141 
4-8100 ,216 
4-8340 ,207 
1 4 . 8 5  
68.0  1 5 3 . 9  
1 1 . 3  4 7 . 3  
1 6 . 7  t 5 6 . 1  
4 5 . 4  96 .00  
6 7 . 7  154 .0  
1 2 . 8  4 7 . 6  
3 6 . 7  255.L 
4 7 . 8  07.3L 
4- 7820 
4- 79 7 5 .  
4-8130 
- 6 . 5  .919 .161 . e58  178.7  .720 ,996 9 2 . 1  1.265 
.7210 1.607A 103.8  ~ 7 6 4  
,989 1.439c 9 2 . 8  1.088 
5 3 . 3  1 .290  2.230 8 3 . 3  
2 .4  1.381 
- 9 . 2  -775 
' 6 . 4 7  9 .85  
.380 1.164 8 . 4  
,185 1.214 206.8 
12 .17  2/1/1 3 6 . 0  
4-7640 4-VP63.5 .153 329.0 -66.9 -7 .3  .923 92 .S  . l o2  ,856  192.9 382.5 ,717  e9950 9 3 . 1  1.283 1 0 . 3  88.5 1 5 2 . 7  a 0 4 3  
4-W6S.3  4-8100 . e43  160.5 1 1 . 6  2.0 1.379 84 .1  .388 1.162 21.3 138.0 -7110 1.613A 1 1 0 . 1  ,783 - 1 . 6  1 4 . 2  47 .4  ,295 0 
4-8130 4-8360 ,164 323.7 6 . 4  4 .2  .TI0 94 .7  ,187 1 , 2 0 2  20l.S 3 9 3 . 0  . 9 7 7  1 .4270 9 5 . 0  1.079 - 5 . 8  -65.2 E25 .5  ~ 1 3 1  
14.17 7 . 5 4  4 .08 6.63 10.00 3 . 4 6  1 1 - 9 6  2/1/2 3 5 . 6  5 8 . 9  5 7 . 2  1 .017  2 .091  8 6 . 7  345 .1  4 9 . 7  71.2L 1 .109  
-_________ MARS ARRlVAL OATE = 2448110 ( 6 AUG 19901 __-- - 
4-7790 4-7938.1 .257 290 .9  35 .8  13 .7  .910 8 6 . 0  . l e 3  ,859  161 .4  327.0 .70lA 1 .016  8 5 . 1  1 .272  - 1 3 . 5  - 6 7 . 2  188 .7  .321 
4-1936.1  4-6110 .321 180.8  -30 .1  -6 .9  1.358 9 9 . 9  .362 1.064 322.0 517.9 ,679  1.4501 101.6  -706 6.2 2 8 . 7  20.6  a236 
4-6140 4-0310 ,196 326 .1  -24 .1  -2.8 ,781 9 8 . 5  ,202 1.239 218.2 353.7 .988A 1.4890 8 8 . 9  1 .103  1 . 4  - 7 . 8  263.2 ,100 
14.94  9 - 7 8  5 . 5 9  5 .18  8 . 5 6  4 . 1 7  11.48 1/2/1 6 2 . 0  109 .3  3 7 . 5  ,885 3.113 94.5  177 .7  3.6  126.60 i . 2 3 6  
4 -?790  4-7916.I  ,212 540.0 -70.5 -11 .0  ,916  86 .5  ,169  .E67 1 6 2 . 4  358 .5  -721A 1.014 8 9 . 8  1.274 1 2 . 1  76.0 162.0 - 2 7 4  
4-7956.5  4-8 i lO ,274 184 .1  4 2 . 1  7 . 8  1 .368  9 4 . 3  ,355 1 .106  343 .5  509 .3  .713  2.498A 104.6  e731 -8.0 - 5 . 8  4 5 . 0  ,259  
*-e140 4-OS10 ,196 3 2 6 . 1  - 2 4 . 7  -2.6 . I81  9 8 . 5  .LO2 1.239 2 1 6 . 2  353 .7  ,988A 1 .4890 8 8 . 9  1 .103  1 .4  -7 .6  263.2 . lo0 
14.15 9 .05  4 . 8 8  S . ? l  9 . 0 9  4 . 1 7  11.48 &?/ill 5 3 . 5  109.3  3 5 . 3  .798 3.302 8 3 . 2  1 4 . 0  9 9 . 7  126.20 1.817 
4-7600  4-7965.4 ,158 336.0 
4-7965.4 4-8110 ,215 177.9 
4-6140 4-8520 ,195 327.2 
15 .68  6 .28  
4-7810 4-797l.L -142 336.1 
4-797l .L 4-8110 ,206 171.8  
4-8140 4-8330 . l a 4  329.S 
1 3 . 5 0  8 . 0 8  
- 6 2 . 2  
2 6 . 2  
-26 .3  
4 . 1 4  
-60 .3  
21 .o  
- 2 8 . 7  
3 . 9 6  
- 7 . 3  -917  87.1  
4 . 0  1 .371  9 1 . 3  
-3 .0  , 761  9 8 . 2  
5 .40  8 .78  4 . 1 4  
-6 .4  .918 88 .5  
3.1 1 . 3 7 1  8 9 . 2  
- 3 . 7  .718 9 7 . 9  
5 . 4 2  8.81  4 . 1 2  
. l o 5  ,864 167.1  367.7 
.3S6 1.120 3 5 5 . 0  506.6 
-200 1.238 2 l r . 6  363 .2  
11 .45  2/1/1 4 7 . 2  92 .6  
,162 ,660 172.5  372.5 
.358 1.125 3 . 2  145.5 
,198  1.235 2 1 6 . 2  b71.8  
11.49 2/1/1 4 5 . 3  78.0 
,721  1 . 0 0 0  
.721 1.518A 
-991 1.4860 
4 4 . 9  1.305 
,721 1.000 
. I230  1.528A 
,991  1.4800 
4 7 . 2  1.418 
9 1 . 1  1 .270  
1 0 5 . 6  . I36  
9 0 . 5  1 .100  
2 .619  79.3 
9 1 . 7  1.287 
106.0 9 1 9 1,097 e741
2.498 80.0 
9 . 1  66.8 1 5 4 . 1  
- 3 . 9  5 . 7  4 5 . 5  
1 . 7  -2.6 2 5 6 . 6  
1 2 . 3  40.0 109.70 
8.6 66 .7  1 5 3 . 6  
- 2 . 9  9.0 4 5 . 7  
2 . 4  4 . 1  251.7 
4 . 3  4 4 . 4  96.30  
1-1620 4-7971.8 ,136 3 3 5 . 2  - 6 1 . 2  - 6 . 1  .919 89 .7  ,161 .E58 178.6  375 .9  ,720  ,996 9E.2 I .26¶  6 . 7  66.5 154.0  .e09 
1-7919.8 4-8110 .EO9 166.6 1 7 . 7  2 . 7  1 . 3 7 1  8 7 . 3  .360 1.126 10.1 1 4 5 . 1  .7210 1.532A 106.3  ,742 - 2 . 3  1 0 . 7  45 .8  .e50 
15.11 6 . 1 1  5.69 5.47  8 . 8 5  4 . 2 1  11.66  2 / l / l  44 .3  68 .7  4 9 . 4  1 .371  2 . 3 9 2  83.7 3 5 5 . 4  4 7 . 1  84.9L 1.901 
4-8140 4-8340 ,108 3 3 4 . 2  - 3 3 . 9  - 5 . 4  , 7 7 7  97 .5  ,197 1 .230  214 .0  319 .6  .e80  i . 4 7 2 0  9 3 . 2  i . 0 9 3  3.9 $6.0 2 i o . i  .%EL 
1-1830 4-7979.7 .138 332.2 - 6 3 . 5  - 6 . 4  .921 9 1 . 0  ,161 .E56 185.4  379.1 ,719 .994C 9 2 . 6  1.263 9 . 2  8 6 . 9  1 1 4 . 0  ,220 
4 - 1 9 f S . T  4-0110 ,220 162.2  1 5 . 2  2 . 4  1.370 8S.6 .S63 1 .125  16 .4  1 4 5 . 1  .716D 1.5341 106.5 a741 - 2 . 0  11.9 a 5 . 7  a251 
4-8140 4-8310 .263 354.9 - 5 1 . 0  - 1 3 . 6  .IT4 97 .0  -196  1 .223  211 .3  386.6 .982 1.4630 9 4 . 3  1.068 1 2 . 1  4 7 . 3  2 5 2 . 5  $244 
1 5 . 2 4  9 . 7 2  3.91 9 . 5 2  0 . 9 0  5 . 6 1  13.24 2 / l / l  4 4 . 2  I 4 . 8  S Z . 0  1 . 2 4 4  L.281 86 .1  5 4 7 . 8  4 8 . 6  76.0L 1.594 
1 - 7 8 4 0  4-7963.6  .148 327.4 - 6 5 . 7  - 6 . 9  .923  9 2 . 4  . l 6 3  ,858  192.8 382.5 . ? l ?  ,9950 9 3 . 1  1 .263  1 0 . 0  67.1  153.2  , 236  
4 - 7 9 1 5 . 6  4-6110 , 2 5 6  118.8  1 S . O  2 . 2  1.368 6 3 . 9  ,368 1.122 2 2 . 9  145 .4  .7090 1.534A 106.7 . 7 3 9  -1.8 1 2 . 7  4 5 . 3  .e54 
4-8140 4-6360  ,215 319.1 1 9 . 3  6.9 .770 9 6 . 4  -197 1 .214  208 .3  393.6 ,975 I .4540 95 .4  1.083 -10 .5  - 7 6 . 0  184.t . 2 E 3  
14 .20  0 . 6 3  4 . 0 2  5 . 5 7  6 . 9 )  4 .61  12.93 2 / l / 2  44 .3  67.6 5 4 . 6  1.077 2 . 1 8 0  8 7 . 6  342.0 4 9 4  69.2L 
4-7850 4-7987.5 
4 - 7 9 6 7 . 8  4-8110 
4-6148 4-8370 
.-_I-- . - - 
4 - 7 7 9 0  4-7937.3  
4 - 7 9 5 7 . 3  4 -6120  
4-6150 4-6310 
.166 3 2 3 . 1  - 6 7 . 0  
. P I 0  1 5 5 . 6  1 1 . 0  
13.45 1.62 4 . 2 4  
. i r o  328.4 - 3 . 2  
- 7 . 7  .92T 9 4 . 0  
2 . 1  1 .365  82 .0  
2 . 1  ,766 9 5 . 7  
S.64 9 . 0 2  3 . 5 8  
1 2 . 7  .SO9 85 .9  
- 4 . 9  1.3S4 100.1 
-2.3 .787 l o o . ?  
4 .57  7.96 4 . 6 5  
- 7 . 8  ,917 8 7 . 5  
S.4 1.365 91 .5  
-2 .6  .786 100.4  
4 .84  8 . 2 3  4 . 7 1  
MARS ARRl _. - . 
,167 .85T 200.f 366.5 a l l 4  1 .0010 
.373 1.115 2 9 . 9  146.1 e6990 1.5391 
,198 1.206 2 0 4 . 6  399 .1  .967 l . 444C 
11.88 21112 44.7  45 .1  5 7 . 0  .a93 
[VAL OATE : 2448120 (16 AUG 1990) -- 
.164 ,858 161.4  325.8 .700A 1 .016  
.357 1 .052  320.6  523.9 .6?6 1.4261 
. e20  1.266 226 .6  3S6.1 .989A i . 5 4 7 0  
11.51 1/2/1 72 .0  104.7 4 3 . 0  . 6 5 5  
9 3 . 7  
106.8 
9 6 . 3  






1 . 1 1 1  
9 3 . 9  
1 .018  
1 1 . 0  
- 1 . 4  
-3.6 
336.1 
6 7 . 9  
13 .4  
- 5 0 . 4  
5 0 . 5  
152 .0  . 2 ¶ 9  
44.5  . e 5 6  
64.OL , 9 7 9  
2 3 9 . 1  . . i 4 4  
__ 
-242 292.1  3 4 . 4  
, 3 0 3  179.9 -21 .9  
.225 325.0  -22 .9  
.165 337.6  - 6 3 . 9  
.224 176 .4  3 4 , 6  
.221 326.0 - 2 3 . 7  
13.64 9 .00  4 . 2 2  
ir1.n 10.19 5 . 3 4  
-_ 
8 4 . 9  
9 8 . 6  
6 9 . 3  
2. 129 
9 0 . 0  
102 .6  
9 0 . 9  
3.074 
-12 .5  
4 . 2  
1 . 0  
9.6 
- 5 . t  
1 . 2  
13.0 
i r o . 1  
-64 * ? 
2 2 . r  
-11 .8 
3 . 5  
70 .4  
-.I 
- 8 . 6  
35 .1  
186.5 , 3 0 3  
1 7 . 6  .e15  
257 .9  , 105  
123 .60  1 .111  
4- 7000 4- 7964.7 
4- 7064.r 4-6120 
4-8150 4-6320 
151 .0  . e24  
4 5 . 4  .e04  
2 5 1 . 4  -102 
112.50 C.483 
.165 ,864 167.2 366 .7  . I21  1.006 
,344 1.098 354 .5  513 .2  - 7 2 1  1.4761 
. e l 7  1.266 225.6  365.2 .991 1.1400 
11.49 2 / l f l  57.7 8 6 . t  3 6 . 0  1 . 1 9 7  
4 - 7 a i o  4-7971.8 ,141 331.8 -19.9 -6.s . g i o  88.5 .is3 .e60 172.4 572.0 . ? e o  i.000 s i . 8  1 . ~ 6 7  8 . 1  66.5 193.5 .cos 
15.36 8.04 3.94 4.74  8 . i ~  4 . 6 9  t i . s e  w i / i  5 4 . 9  13.7 4 2 . 7  1 ,437  c . 7 4 9  80.7 4 . e  4 e . 4  96.30 c . 5 1 4  
4 - 7 0 7 1 . 3  4-8120 -205  1 7 1 . 2  2 5 . 3  3 . 7  1.365 89 .1  ,345 1 .103  3.7 152 .0  .?e30 1.483A 103.1 . I25  -3.4 5 . 6  4 3 . 4  *22B 
4-6110 4-6330 ,216 327.6  -24.9 -3 .0  .783 100.0 . e l$  1 .260  223 .9  373.4 .OB9 1.5300 9 2 . 4  1.104 1.8 - 4 . r  L46.9 -106  
4-7820 4-7978.0 .IS4 334 .¶  - 6 0 . 5  -6.0 .919 89 .7  ,161 ,858 176.6  376 .2  ,720 .PO6 92.L 1.265 1-11 65.8 154.0  * I 0 6  
4-7976.0 4-8120 .2b6 165.6 20.6  3.1 1.364 8 7 . t  .347 1.103 10.8 151.7 . l e 0 0  1 .4861 103.5  ,*725 -Le8 8.t 43.2 -0LO * 
4-0150 4-8340 .215 330.4 - 2 7 . 1  -3.8 .780 9 9 . 5  .e13 1.252 221.4 380.9 -08s 1.5160 93.6 1,099 L . 3  1 s t  t 4 5 . 4  . I 1 6  





4-7830 4-7979.9 a 1 3 5  331.3 - 6 2 . 7  - 6 . 1  .$ 
4-8150 4-6350 ,220  336.1 -33.2 -6 .0  . I  
4-7979.9 4-eieo .eta 161.3 i r . 3  2 . 7  1 .1  '1 9 1 . 0  ,101 ,158  165 .3  3 7 9 . 3  .718 ,9940 92.0 1.~03 0.0  6e.i i s 4 . e  . t i e  
6 4 . 1 3  11.8s t/m 53.7  58.4 49 .1  i .eoe e . 4 0 6  06.4 we.5 48.0 7 4 . 0 ~  i . 016  
'7 91.0 . i o7  .057 t o o . 5  w6.e . 7 i 4  i.00i0 93.7 I.LIL 10.1 67 .1  152.8  . L I S  
t2 8 5 . 6  .350 1 .101  1 7 . 9  151.7 -7160 1.487A 103.3  . l e 4  -1.1 9 . 7  42 .9  *E21 
6 9 8 . 9  -211 1.242 218.4 387.8 .980  1.5040 9 4 . 7  1.094 4 . 4  1 4 . 9  L47 .L  e 1 4 1  
8 8 2 . 1  ,360 S.ODP 30 .5  152.7 .699D 1.4041 103.8 ,718 - 1 . 5  11 .7  41 .4  .tC8 
17 9T.6 . P i 0  1 .220  111.3 400.3  ,964 1.4770 9 8 . 7  1.08t - 1 . 1  -58.5 L34.8 ~ 1 6 3  
!6 4.18 lt.10 t / l / L  5 4 . 5  4 8 . 0  5 5 . 0  .OS8 t.188 88.8 337.0  50.3 83.3L 1.091 
lAR6 ARRIVAL DATE 2448150 (LO AUG 1990) _- 
4-7090 4-?061.6 . I 6 2  321.7 -86.1 -7.4 .9 
4-v9or.e 4-oico ,253 i 5 s . t  i t . 2  t.3 1 . 3  
4-0100 4-8870 .195 326.6 - 5  5.4 .1 
1S.21 8.34 4 . 1 8  4 .07  0 .  
2 13 
1990 OUTBOUND 3WINGBY Ml331ClN DURATION = 520  D A Y S  
MAR3 ARRIVAL OATE = 2 4 4 0 1 3 0  
26 AUG 1990 
THE12 PERIH APHEL P31 2 V 2 I 2 OECL2 RAE SPEED2 
THE14 PERIH APHEL P31 4 V 4 I 4 OECL4 R A 4  OPEC04 
THE16 PERIH APHEL PSI  6 V 6 I 6 DECLI R A 6  8PEEC6 
3UN R(APPA_---A ___  E lNC RAP OECLP ETA PERIC 
1-331.6 . T O I A  1.007 85 .9  1-.270 -12 .1  - 6 7 . 1  l9b.6 ,288 
526.2 -689 1.426A 9 7 . 2  ,692 5 . 5  26.0 15.1 . P O I  
367.4 .990 1.6110 91.4 1.119 .9 -12 .1  2 4 5 . 1  . l l l  
83.2 39.1 .736 2.991 93.4 162.4 3.2 123.80 1 . 4 4 6  
LAUNCH 3WNGBY (PEED1 n r l  OECLl 
8UNG8Y ARRIVE (PEE03 R A 3  DECL3 
DEPART RETURN 8PEEO5 R A 5  DECLS 
PROP- AE_RLIJVC_- 
4-7800 4-7943.5 .239 292.6 3 1 . 3  
4 - 7 9 4 3 . 5  4-8130 ,288 184.4 -26.2 
4-8180 4-8320 .253 325.8 -21 .6  
15.28 10.68 5.29 
4-7810 4-197O.S .145 336.8 -61.2 
4-191O.n 4-8130 .210 172.3 31.5 
4-8160 4-8330 .e48 327.2 -22.2 
13.75 9.42 3.99 
4-7820 4-7978.0 .133 334.4 -60.4 
4-7976.0 4-8130 .206 166.0 24.2 
4-8160 4-8340 - 2 4 2  329.2 -23.1 
13.43 9.15 3 . 8 1  
I 1 V 1 - P S I  1 ECCEN 3HA THE11 
I 3 V 3 PSI  3 ECCEN 3WA THE13 
I 5 V 5 PSI  5 ECCEN 3MA THE15 
OVA EVA O V O E J R - _ Y P _ E  SUN-A 
12.8 ~ 9 1 2  87.3 .175 .817 166.9 
-5 .8  1.355 98.4 .348 1.058 326.1 
-2.3 .794 102.7 ,241 1.304 233 .1  
4.43 7.62 5 . 5 7  1 1 . 5 7  l / W l  7 8 . 4  
-6.6 .916 88.6 ,182 ,860 172.5 372.0 .721 1.000 9 1 . 7  1.267 8 . 8  67.6 153.6 .210 
4 .6  1.361 89.3 , 531  1.089 2.8 156.0 . I 2 3 0  1.456A 100.4 . ? l e  - 4 . 2  .8 40.6 - 9 0 3  
-2.6 .790 102.3 ,231 1.294 231.6 315.2 .988 1.6000 92.9 1.114 1.1 -10.5 242.0 -111 
4.53 7.12 5.43 11.60 2/1/1 65.6 89.4 37.6 1.364 3.100 80.3  6.1 38.S 96.7Q Le665 
-5 .9  .919 69.7 .161 ,856 176.5 316.2 .120 ,998 92.2 1.261 6.5 61.7 154.0 -206 
3.6 1.360 87.3 .339 1.089 10.6 157.6 .?ZOO 1.459A 100.6 .I12 -3.0 4.8 40.0 -201 
-3.0 ,786 101.7 .233 1.262 228.6 382.4 .983 1.5810 94.2 1.108 1.4 - 7 . 7  241.0 e l 2 3  
4.27 7.67 S.29 11.67 2/1/1 64.3 58 .5  42.2 1.419 2 . 7 7 6  83.3 355.6 44.1 6 4 . 5 L  C.520 
4-7830 4-7980.1 .133 330.8 -62.2 -6.0 .920 91.0 .161 .E56 185.3 379.5 -718 ,9940 92.1 1.263 8.9 6 5 . 1  154.3 e213 
4-I960.1 4-8130 -213 161.6 19 .7  3 .1  1.358 85.7 .342 1.088 1 7 . 1  151.6 .7l60 1.459A 100.8 -711 -2.4 7 . 0  39.5 - 2 0 1  
4-6160 4-8350 -237 332.3 -21.2 -3.9 .160 101.1 .e30 1.268 225.6 369.0 .976 1.5600 95.3  1.102 2 . I  -2.4 242.6 ~ 1 3 5  
13.31 9.03 3.66 4.28 7.67 5 .17  11.78 2 / l / l  64.0 50.8 46.2 1.320 C.546 86.1 347.2 47 .0  74.6L L.043  
4-7840 4-7983.9 -141 325.5 -64.2 
4-7983.9 4-8130 -226 158.1 16.3 
4-6160 4-6360 -244 339.7 -33.3 
13.59 9.29 3.95 
4-7850 4-7961.7 .I58 320.6 -65.3 
4-7987.7 4-8130 e248 1 5 5 . 6  13.5 
4-8160 4-8370 ~ 2 5 6  322.S 17 .5  
14.13 9.77 4.14 
-____ 
4-7810 4-7968.n ~ 1 6 7  342.1 -66.4 
4-7968.n 4-6140 -241 176.3 44.9 
4-0110 4-8330 -283 321.6 -20.0 
14.92 10.58 4.25 
4 -7620  4-7915.7 a 1 3 8  335.2 -61.2 
4-7975.7 4-8140 e209 167.6 29.5 
4-6170 4-8340 ~275 329.5 -20.2 
14.03 10.01 3.69 
4-7830 4-7960.1 ~ 1 3 3  330.6 -62.0 
4-7980.1 4-8140 -213 162.9 22.9 
4-6170 4-8310 -267 331.7 -20.8 
1 3 . 7 5  9.76 3.86 
4-7640 4-7984.0 ~ 1 3 9  324.9 -63.6 
4-1984.0 4-8140 e225 159.3 18.5 
4-6170 4-8160 -259 334.8 -22.8 
13.64 9.64 3.93 
-6.4 -923 92.4 .163 .656 192.7 382.9 . 7 1 7  ,9950 93.1 1.262 9.5 86.1 153.9 .228 
-7.1 ,775 100.4 .227 1.254 221.9 395.1 .969 1.3400 96.3 1.095 5.4 15.8 247.3 ,169 
4.31 7 .70  5.33 12.11 2/1/1 64.1 52 .1  49.8 1.159 2.373 67.8 341.L 4 8 . 7  66.OL 1.S92 
0 .1  i.ss6 84.0 .346 1 . 0 ~ 4  23.5 157.9 . ram 1.4591 100.8 .rag -1.0 8 .5  38.8 .eo* 
-7 .1  .927 94.0 .167 .857 200.4 386.1 .114 1.0010 93 .7  1.262 10.4 66.4 153.1 ,248 
2.5 1.354 82.3 .351 1.018 30.3 158.5 ,6990 1.457A 100.8 . 7 0 5  -1.6 9.1 37.8 e204 
9.9 ,769 99.6 .e26 1.240 217.9 401.0 ,960 1.5200 97.2 1.088 - 1 1 . 7  -73.6 196.6 . 251  













- MARS ARRIVAL DATE = 2448140 ( 5 SEP 19901 - 
.918 68.7 .162 .E61 173.0 369.3 .I21 1.000 
1.359 90.2 .332 1.082 359.1 523.5 e723 1.441A 
,801 104.6 ,266 1.341 239.2 317 .0  .985 1.6980 
1 .73  6.33 11.74 2/1/1 7 7 . 1  6 5 . 5  29.4 1.036 
-919 69.7 ,161 ,858 176.6 315.9 ,120 -996 
1.357 87 .7  ~ 3 3 4  1.082 9.3 162.9 e1210 1.444). 
. 7 9 5  104.2 -260 1.323 236.1 383.8 .979 1.661D 
7.41 6.12 11.81 2/1/1 74.9 55.2 38.1 1.372 
.920 91.0 .161 .656 185.3 379.3 .I18 .9940 
1.356 85.9 .337 1.081 16.3 162.9 .717D 1.444A 
J 6 8  103.4 .e54 1.304 232.6 390.2 .972 1.6360 
1.38 5.90 11.90 2/1/1 14.4 41.1 43.1 1.328 
91.3 1.268 10.4 
91.9  ,702 -8.8 
9 3 . 5  1.126 .I 
5.956 61.0 10.4 
92.2 1.265 8.7 
98.2 ,102 - 3 . 1  
94.9  1.119 .e 
3.066 62.3 358.g 
92.7 1.263 8.8 
98.3 . I O 1  -2.1 
96.0 1.111 1.P 
2.725 8s.e 849.1  
12.6 155.1 
I -9.4 39.0 
-14.2 231.4 
29.5 lO8.lO 
' 66.5 154.0 
' . 5  38.9 
1 -13.0 257.e 
1 40.9 61.OL 
I 6 5 . 6  1S4.3 
' 3.9 36.0 
! -11.3 239.0 
' 4 5 . 3  16.OL 
- 2 4 1  










-6.2 .923 92.4 .163 .E56 192.6 383.0 . 7 1 7  ,9950 93.2 1.262 9.3 65.6 154.1 - 2 2 5  
3 . 0  1.354 84.3 ,340 1 .017  22.7 163.1 . T i O D  1.4441 98.3 .699 -2.2 5.9 35.1 .189 
-3.8 ,780 102.7 .250 1.285 228.7 396.1 .964 1.6060 91.0  1.104 2.1 -6.4 242.9 , 1 5 7  
4.00 1 .39  5 . 7 1  12.03 2/1/1 74.5 41 .7  47.2 1.189 2.496 87.2 343.3 4 1 . 8  68.8L 1 . 1 7 8  
4-7650 4-1987.6 -155 319.6 -64.5 -6.9 .921 93.9 .161 .E51 200.4 386.8 -714  1.0010 93.8 1.262 10.2 6 5 . 7  1 5 3 . 5  .e44 
4-1981.8 4-8140 .e44 156.8 11.0 2.7 1.352 82.6 .346 1.012 29.4 163.6 .7010 1.443.4 98.3 .695 - 1 . 7  7.4 34.0 .190 
4-8170 4-8310 .281 346.4 -37.9 -10.9 .173 101.8 .245 1.266 224.5 401.6 .956 1.5170 97.8 1.096 9.1 26.4 249.1 .e31 
14 .56  10.52 4.10 4.04 7.44 6.42 13.03 2/1/1 74.9 54.5 5 0 . 7  1.012 2.334 68.3 339.2 49.6 6S.6L 1 .351  
4-7860 4-1992.0 .179 317.3 -64 .4  
4-7992.0 4-8140 .e70 1 5 5 . 1  12.1 
4-6110 4-8580 ,234 332.4 -S.l 
13.60 9.48 4 . 4 0  
4-1620 4-7914.n 





4 - 1 8 4 0  4-7984.1 





4 -?800  4 - 7 9 9 Z . O  
4 -7992 .0  4-@150 
4-9190 4-8380 
4- 7880 4- 7 W t .  1 
4-?#*€!.1 4-9180 
e-oino 4-0aao 
-1.9 -931 95.6 ,175 .661 208.2 391.1 ,710 1.0110 94.5 1.263 11.3 65.6 152.9 ,270  
2.4 1.349 80.6 ,554 1.064 36.7 164.4 .6880 1.441A 96.2 .691 -1.3 8 . 6  32.6  .194 
1.9 ,765 100.6 .e42 1.248 220.0 406.9 .946 1.5510 98.6 1.086 -3 .7  -44.2 244.6 . l o 3  
4 .12  7.51 5.08 12.35 2/1/2 7 5 . 8  35.7 53.5 $626 e.&?O 88.9 336.8 5 1 . 1  80.4L 1.006 
MAR3 ARRIVAL D A T E  = 2448150 I15 8EP 1990) -_ 
,146 338 .1  -64 .1  -6.9 ,919 89.8 .I61 ,858 178.9 314.6 .120 .996 92.0 1.265 9.5 69.1 153.9 .E23 
.e23 171.1 38.1 5 . 8  1 . 3 S 1  66.3 .331 1.080 6 . 7  167.6 . I220 1.438A 96.0 ,694 -5.1 -6 .1 3 4 . 6  . l o 9  
,313 330.5 -18.1 -2.2 -606 106.8 .e94 1.382 e43.3  385.2 .915 1.7860 95.8  1 .133  .4  - 1 6 . i  233.9 ,116 
15.12 11.12 4.00 4.00 7.40 7.12 12.02 2/l/l 6S.2 52.6 82.3 1.LO8 3.593 6 1 . 1  4 .4  31 .7  92.50 3.127 
. 1 5 4  331.0 -62.4 
.el5 165.1 2 7 . 2  
,302 332.4 -18.0 
1 4 . 5 5  10.69 3 .61  
- 6 . 1  ,920 01.0 ,161 ,656 185.3 379.4 ,718 ,9940 Of!.? 1.263 8.9 65.9 154.t . e l l  
4.C 1.355 66.3 .334 1.078 14.8 161.5 ,7160 1.439C 96.1 .693 - 3 . 3  .L 32.9 .lot 
-2.5 .I96 106.0 ,285 1.354 e39.5 391.3 ,968 1.7400 96.6 i . 1 2 4  -6  -i5.9 LS6.t ,184 
3.86 7.26 6.62 12.11 C / l / l  84.6 44.9 39.3 1.506 L . 9 7 1  83.6 314.1 4 2 . 7  7 8 . 7 L  L . 5 7 4  
. I 3 8  324.5 -63.2 - 6 . 1  ,923 92.4 ,163 .e56 192.8 383.1 - 7 1 7  .99SD 93.L 1.262 9 .2  65.2 154.3 , 223  
.e23 161.3 21.2 3.4 1 .314  64.6 . 338  1.015 21.4 187 .7  . I120 1.438A 96.1 .e91 -2.5 3.2 3 1 . 7  .let 
.290 334.6 -18.2 -2.6 . 789  105.2 . 2 7 7  1.327 235.3 397.0 ,959 1.6950 97.8 1.115 .8 - 1 5 . 1  L40.1 . L I Z  
14.2e 10.43 3 . w  3.65 1.25 6 .52  12.21 e / i i i  84.6 38.7 44.3 i.209 c . w c  88.1 347.0 46.5 7 0 . 4 ~  i . 0 9 0  
,152 316.7 -83.7 
e 2 4 0  158.6 16.6 
,280 537.6 -20 .0  
14 .20  10 .3L 4 . 0 7  
-6.7 . 9 L 7  93.9 ,167 .657 tOO.3 366.9 .Ti4  1.0000 93.8 1.282 9.9 85.0 1113.9 -239  
3.0  1 . 3 5 1  83.0 .343 1.011 28.0 1 6 8 , l  .TO40 1.438A 96.1 .868 -1.9 5 . 2  30.5 ,183  
- 3 . 6  . T O O  104.5 .e10 1.302 230.9 402.3 ,950 1.6540 96.6 1.108 1.8 -10.6 245.4 . l e 2  
3 .68  1.28 8.25 12.34 2/1/1 84.9 34.5 48.3 1.048 L.445 67 .4  342.3 46.9 6S.lL 1 . 5 1 4  
-175 316.0 - 6 3 . 4  -7.5 .931 95.8 . 1 7 5  ,681 208.2 391.2 .110 1.0110 94.5 1.263 10.9 64.8 1 5 5 . 5  et63 
. P I 3  156.9 1 3 . 4  L . 6  1.340 81.1 ,550  1.064 3 5 . 1  168.7 .6910 1.438A 9 5 . 9  ,884  - 1 . 4  8.7 L D . 2  -166 
. S O 8  327.7 1 7 . 4  11.3 -770 103.2 ,285 1.278 226.3 407.5 .940 1.6160 99.4 1.091 - 1 3 . 1  -?L.2  LO9.2  ,302 
1 5 - 5 5  ll.L7 4 . 3 5  3.91 7.35 6.93 14.27 L / l / P  85.6 51.0 5 1 . 4  ,667 C . 3 0 5  88.L 339.5 50.6 61.4L 1.132 - --- -_ _- 
-140 332.7 -64.0 
e222 168.4 33.9 
a343 333.8 -15.0 
1 5 - 1 4  t1.04 3.93 
MAR8 ARRIVAL DATE * 2448160 (29 8EP 1990) - - 
-6.5 .921 91.0 .le1 .6S8 165.5 376.9 ,719 .9940 92.6 1.263 n.4 67.4 153.8 .222 
5 . 3  1.3S6 66.9 .333 1.060 12.3 171.7 .I200 1.439A 94.1 .686 -4 .3 - 4 . 8  31.0 ,184 
-8.0 . E l 4  108.8 .324 1.4C3 L46.1 39C.t ,962 1.6850 9 7 . 1  1.140 . I  -18.4 L34.1 -188 
3.90 7.29 7.91 lt.41 (1111 03.6 43.4 34.5 1.211 3.369 81.9 .4 38.0 8 3 . X  L.683 
-138  394.5 -63.C -0.1 .9C3 91.4 . l e3  ,856 19L.6 383.1 , 717  .OS50 93.2 1.26I: #.C 65.2 1¶4 .3  - 2 2 3  
,223 164.0 L4.0 4.0 1.354 85.1 -337 1.07? 19.5 171.8 ,7140 1.4391 94 .1  -685 -?.a# .S 2e.L ,181 
.3L6 835 7 - 1 5  5 -L.O 802 107 a Sit 1 3 8 5  141 8 3)7 7 ,963 1 0 1 7 0  96.7 1.14!9 .L - 1 9 ~ 0  C38.1 e194 
15.26 1 1 . i 3  3 . h  3.8t i.2C 7,it 1i.50 till1 93:8 37:4 40.) 1:209 L . M L  84.4 3IL.L 44 .3  73,CL L.C¶L 
. I49  317.S -03.0 
at36 181.1 19.C 
,813 331.8 -15.L 
18.00 11.17 4.04 
,170 314.7 -0L.4 
aLI7 199.1 11.0 
14.84 11.08 4.1) 
.LIS a4o.a -1o.e 
214 
1990 OUTBOUND SWlNG8Y MISSION DURATION : 160 C A Y S  
M A R S  ARRIVAL CATE = 2448090 
17 JUL 1990 
8TOPOVER TIME = 30 DAY3 
. 
LAUNCH SUNGBY 8PEEDl  
3UNGBY ARRIVE 8PEEO3 
DEPART RETURN 8PEEO5 
PROP 
R A l  --OECL<-.r-l - i  l - - P 3 I  l C C E N  3MA THE11 7HET2 
R A 3  OECL3 1 3 V 3 P31 3 ECCEN $MA THE13 THE14 
R A 5  DECLS I 5 V 5 P31 5 ECCEN 3MA THETI THE16 












- .- - __ MAR3 ARRIVAL DATE = 2448090 (17  JTL-1990) ---- . - - 
V 2 I 2 OECL2 RAP SPEECI? 
V 4 I 4 OECLI RA4 3PEEC4 
V 6 I 6 OECL6 R A 6  5PEEC6 








4- 7800 4- 7964. e 



















, 1 5 5  




























187 .9  
344 .d 
6.80 




-8s * 1 
16.9 
2 .5  
4.29 
-84 .0  
14 .7  
-4 .1  
4 . 1 1  
- 6 4 . 7  
13 .1  








3 .1  
1.31 
-8.3 
2 .8  
2.7 
7.50 
-7 .4  
2.3 
1 .2  
7.66 
-7 .2  
2 . 1  
.4 
7.80 
-7 .3  
2.0 








- 7 1 1  
10.87 
,918 




















90 .3  
92.6 
2 .87  








.169 ,867 162.3 360.2 .721 1.014 90.0 1.214 10.9 1 3 . 8  158.9 
.397 1.182 343 .4  494.9 .713 1.651A 111.3 ,715 - 4 . 1  8 . 1  45.8 
.178 1.198 197.8 385.7 .985 1.4120 93.8 1.080 - 9 . 5  -78.3 174.4 
12.54 2 /1 /2  33.4 13.8 54 .8  .954 2.173 81.9 14.8 41.3 119.60 
. e 5 1  




.32  1 
* 130 




11.74 2 / 1 / 2  
.162 .a60 
.406 1.211 














.a06 9 a . a  1.211 
.686A 112.1 -784 
.4080 94.8 1.076 
.118 2.102 80.8 
.OOO 91.5 1.268 
J l l A  1 1 2 . 1  ~ 1 9 0  
,4040 95 .8  1.072 
,188 2 . 0 8 8  81.3 
10.0 11.5 155.7 
-3.0 11.1 4 1 . 1  
- 4 . 3  - 5 8 . 4  233.5 
13.5 43.8 110.60 
9 , 6  10.2 154.4 
-2.4 12.8 48.0 
-2 .8  -4S.9 242.9 
8.8 4 5 . 8  lOO.10 
9 .7  69.7 153.9 
-2 .0  13.9 48 .5  
-2 .1  -39.4 249.3 











. l e t  
1 .291  
.Per 
A 3 6  




.186 1 .181  
11.78 2 / 1 / 2  
. I 2 0  ,996 92.0 1.265 
-7220 1.728A 113 .1  -794 
.961 1.4010 96 .7  1.061 
57.8 1.165 2.068 82.1 
.160 ,856 1 8 5 . 1  378.1 .719 .9940 92.5 1,264 
.415 1.229 12 .2  129.6 .7190 1.739A 113 .5  .795 
,191 1.114 184.1 411.2 .950 1.3980 9 7 . 8  1.063 
11.90 i?/1/2 28.0 29.1 58.8 1.013 2.036 84.2 
.e37 
. 3 4 3  0 
.145 
1.111 

















21  .o 
8.4 
4,18 
- 6 1 . 7  
17.7 
- 4 . 3  
4.01 
- 6 2 . 6  
15.3 
- 7 . 8  
5 .94 






-8 .8  
4 . 0 8  
.161 336.7 
. e t 9  179.3 
-164 123.7 
13.94 1.64 
-7 .5 .917 87.5 .163 ,864 167.1 367.2 . I 2 1  1.006 91.0 1 . t 7 0  9 .3  89 .5  1 5 4 . 5  -219 
3.3 1.380 91.7 ,374 1.153 353.9 499.7 .721 1.584A 108.1  -758 -3.3 9.0  46,7 a282 
4 .2  .Y10 9 4 . 1  .187 1.202 201.5 393.0 .977 1.4270 95 .0  1.079 - 5 . 8  -85.2 225.5 .151 
-8.7 .918 88.8 .162 ,860 172.6 311.8 . I 2 1  1.000 9 1 . 8  1.268 8 .9  8 8 . 0  153.9 . e l8  
2 .7  1.381 8 9 . 6  ,377 1.161 1.6 138.4 .723D 1.599A 109.2 .762 - t . 6  11.3 41.3 ,231  
1.5 .767 94 .1  ,189 1.195 198.2 399.3 .969 1.4210 98.0 1.074 -3 .2  - 4 7 . 8  241.8 -133 
8.39 9.76 3.17 i l . 7 7  2/1/2 36.8 44 .1  52.0 1.333 2.283 81.0 8 . 1  45.4 98.00 1 . 7 1 0  




13.58 1 . 1 7  
.141 538.1 
. e l 8  166.9 
.145 335.9 
13.48 6.99 




-6 .5  .919 8 9 . 0  .161 .a58 178.7 371.3 
2.4 1.381 8 7 . 1  .380 1.164 8.4 137.8 
-4  -163 93.4 .191 1.187 194.4 405.3 
6.47 9.85 3.01 11 .82  2/1/2 36 .0  35.3 
-6 .7  ,921 9 1 . 1  .161 .e56 185.5 378.1 
2 . 2  1.381 85.9 .384 1.165 14.8 131.7 
- . I  .760 92.5 .195 i . 1 8 0  190.4 411.0 
8 .55  9.92 2.96 11.93 2 / 1 / 2  35 .6  29 .0  
- 7 2 0  .996 9 2 . 1  
e7210 1.607A 109.8 
.960 1.4150 98.8 
53 .3  1 ,290  2.230 
,719 .994D 9 2 . 6  
.7170 1.612A 109.8 
$949  1.4100 97.7 
55.1 1.174 2 .181  
1.265 9 . 1  






85 .3  350.9 
67.7 154 .0  
12.8 47.6 
- 3 9 . 8  249.2 
41.5 8 l . S L  
68.1 1 5 3 . 1  
13 .5  41 .8  
-35 .4  255.8 








1 * 183 
-7.3 .923 92.5 ,162 .856 192.9 382.3 -717  .9950 93.1 1.263 10.3 88 .5  152.7 .e43 
2.0 1.379 8 4 . 1  ,388 1.162 21.3 136.0 .7110 1.613A 110.1 .763 -1.6 14.2 47.4 .e95 
-.I .756 91.5 .200 1.172 186.1 416.3 .937 1.4060 98.5 1.060 -1.5 - 3 3 . 0  262.5 -160 
6.83 10.00 2.89 12.06 2 / 1 / 2  35 .6  24 .2  57.2 1.017 2 .091  86.7 345 .1  4 9 . 1  71.2L 1.100 
- __ - __ - - MAR3 ARRIVAL DATE = 2448110 I 6 AUG 1990) 
-7 .3 .917 87.5 ,165 .E64 367.1 367.7 . 7 2 l  1.006 91 .1  1.270 9.1 68.8 154.1 ,215 
4 . 0  1.371 91.3 ,356 1.120 5 5 5 . 0  506.6 ,721 1.518A 105.8 .738 -3 .9  5 .7  45 .3  .e41 
8 . 9  .770 96.4 ,191  1.214 208.3 393.6 ,975 1.4540 95.4 1.083 -10 .5  -18 .0  184.e .2e3 
5.40 8.78 4 - 6 1  12.93 2/1/2 47 .2  67 .8  44 .9  1.305 t . 6 1 9  19.3 12.3 40 .0  109 . lD  t . 1 1 3  
4-7800 4-7965.4 .158 336.0 -62.2 
4-7985.4 4-8110 .215 177.9 26.2 
4-8140 4-8380 .215 319.1 19.3 
14.15 8.75 4 . 1 4  
~ - 7 a i o  4 - i 0 i i . r  ,142 336.1 -80 .3  
4-1971.2 4-8110 ,206 111.8 21 .0  
4-8140 4-8310 ,110 328.4 -3 .2  
l P . 9 8  1 . 5 3  3 .98  
-6.4 
3 . 1  
0.1 
5 .42  
-6 .1 
e . 7  
.I 
5 . 4 7  
-6 .1  
2.4 
- * l  
s.52 
.918 88.5 -162  .860 172.3 372.1 ~ 7 2 1  1.000 91 .7  1.267 
1.371 89.2 . S 5 8  1.125 3 . 2  1 4 5 . 5  ,7230 1.528A 106.0 -741  
.786 95 .7  ,198 1.206 204.6 399.7 . S I 1  1.4440 98.3 1.078 
a . e i  3.58 1 i . m  e / i / e  4583 45 .1  47 .2  1.418 2.'490 80.o 
8 .6  
-2 .9  
- 3 . 8  
4 . 3  
8 . 7  
-2 .3  
-2 .3  
355.4 
9 .2  
-2.0 
- 1 . 1  
347 .8  
66.7 
9.0 
-10 .4  
44 .4  
86.5 
10 .7  
- 3 9 . 7  
47 .1  
86.9 
11 .9  
-34.9 
4 8 . 8  
153.8 




4 5 . 8  
248.7 
84.9L 
1 5 4 . 0  
4 5 . 7  





t . 1 2 3  
.e09 




, 2 5 1  
* 153 
1.594 
4-7820 4-7975.8 -136 331.2 - 6 1 . 2  
4-7975.8 4-8110 ,209 186.6 17 .7  
4-8140 4-8580 .161 333.8 - 8 . 4  
12.76 7.29 3 .89  
.919 89.7 . I 6 1  ,858 178.6 315.9 ,720 .996 92.2 
1.371 37 .3  .360 1.126 10.1 145.1 .7210 1.532A 106.3 
,782 9S.0 .199 1.197 200.7 4 0 S . 5  e958 1.4350 97 .1  
,921 91.0 .161 ,856 185.4 379.1 .719 .9940 92 .8  
1.370 85 .6  ,353 1.125 18.4 145.1 ,7180 1.534A 108.1 
-758 94.1 ,202 1.187 196.5 411.0 .948 1.4210 97.9 
8 . 8 1  3 . 4 0  11.89 21112 44.5 35.0 49.4 i . 3 7 i  2.392 









4-7830 4-7979.7 . I 3 8  332.2 - 8 3 . 5  
4-7979.7 4-8110 .e20 162.2 15 .2  
4-0140 4-8590 , 1 5 5  338.7 - 9 . 9  
12 .10  7.18 3 . 9 1  
4-ro40 4-r963.6 . i 4 8  527.4 - 3 5 . 7  
4-0140 4-8400 . i sa  343.9 -10.1 
i z . r i  r .17 4 .02  
4-1985.8 4-8110 .238 153.8 13 .0  
4-1850 4 - 7 9 8 1 . 5  .166 323.1 -61.0 
4-1987.1 4-8110 ,260 1 5 5 . 8  11.0 
4-8140 4-8410 .144 349 .1  -9 .4  
12.92 7 - 2 0  4.24 
_. -. ._ 
-3 .9  ,923 92.4 .363 ,856 192.8 382.5 ,717 ,9950 9 3 . 1  1.263 10.0 61.1 153.2 . 2 S 8  
2 . 2  1.368 83 .9  .E68 1.S22 22.9 145 .4  ,7090 1.534A 106.7 .139 -1 .6  12.7 45.3 , 2 5 4  
-.6 . 1 5 4  93 .1  .206 1.118 192.1 418.2 ,936 1.4210 98 .7  1.062 - 1 . 4  -32 .3  262.8 ,164 
5 . 5 1  8.95 3.15 12.11 21112 44.3 23.9 54.11 1.017 2 . i e o  8 1 . 6  3 e . o  49 .8  0 9 . 2 ~  r . e r i  
- 1 . 7  ,927 94 .0  .16T . a 5 7  200.5 386 .5  ,714 1.0010 9 3 . 7  1.283 11 .0  
2 . 1  1.365 82 .0  - 3 1 3  1.115 29.9 148.1 .699D 1.532A 106.8 . I 3 0  - 1 . 4  
- . 9  .749 92 .0  ,211 1.169 187.4 421.1 .923 (.A160 99.5 1.057 -1 .2  
5.64 9.02 3 .05  12 .26  2 /1 /2  44.7 20 .0  57.0 ,893 2 . 0 9 1  88 .3  330.1 
12.7 .909 85.9 .184 .858 161.4 325.8 .7OOA 1.016 84.9 1.272 - 1 2 . 5  
- 4 . 9  1 . 3 5 4  100.1 ,357 1.052 320.6 523.9 ,676 1.428A 98.6 ,694 4 .2  
-6.0 , 7 7 6  96.9 . e l l  1.242 213.4 337.8 .SO0 1.5040 9 4 . 1  1.094 4 . 4  
4 .57 7 - 9 6  4.73 11.85 1 / 2 / 1  72.0 58.4 4 3 . 0  .655 2 . 7 2 9  9 9 . 9  178.1 
M A R 3  ARRIVAL DATE = 2448120 (16 AUC 1990) --- -. - 
6 7 . 9  152.0 .LIB 
13.4 44.5 .e58 
- 3 0 . 6  269 .1  .177  
5 0 . 5  64.OL -979  
4-7790 4-7937.3 .242 292 .1  34.4 
4-7937.3 4-8120 .303 179.9 -21.9 
4-81SO 4-8950 ,220 336 .1  -33.2 
- 6 4 . 1  186.5 -303  
2 2 . 1  1 1 . 8  .PIS 
14.9 L41.2 , 1 4 1  
3 . 5  123 .60  1 .133  14.64 10.07 5.34 
4 - i 8 i o  4 - 7 e i a . a  , 141  335.8 -5s .  
4-1911.3 4-8120 .205 171.2 2 5 .  
4-8150 4-8310 ,195 326.6 , 
12.84 8.10 3.9 
4-7820 4-7978.0 .134 334 .5  - 8 0 .  
4-1916.0 4-8120 . Z O O  185.6 20. 
4-8150 4-8380 . l a2  332.7 - 8 .  
12.47 I . 7 2  3.8 
4-7830 4-7979.9 ,135 331.3 -62. 
4-7978.8 4-8120 ,218 161.3 17. 
lt.33 7 . 5 5  5 . 8  













- 8 . 3  -916  88.5 ,163 ,660 172.4 372.6 ,720 1.000 . B l . 8  1 .25?  8 . 5  66.5 1 5 3 . 5  ,205 
3.7 1.385 8 9 . 1  .345 1.103 3 . 1  152.0 .1230 1.483A 103.1 . le5 - 3 . 4  5 .8  43.4 - 2 2 O  
3.4 . l e 7  97 .6  ,210 1.220 e l1 .3  400.3 ,964 1.4110 98.7 1.082 - 5 . 1  -56 .5  234.8 ,165 
4.14 0.13 4.15 12.12 t / 1 / 2  54.9 4 8 . 0  42.7 1.437 L.749 80.7 4.8 42.4 98.10 t .514  
- 8 . 0  a919 69.1 e161 ,858 118.6 S76.2 - 7 2 0  ,996 92 .2  1.065 8 . 6  8S.8 154.0 ,208 
3 .1  1.364 8 7 . 2  .341 1.103 10.8 151.7 .1200 1.1861 103.3 . I 2 5  -2 .8  8 .2  4 3 . t  - 2 2 0  
.7 .162 98.7 .e l0  1.209 207.1 405.9 ,955 1.4030 91.5 1.078 -2.5 -39 .9  248.0 ~ 1 5 3  
4.75 8.14 3 .05  11.98 2/1/2 54 .0  3 4 . 1  45.0 1.414 e.581 83.8 314.4 40.0 8 3 . 9 ~  t . t i s  
-6 .1  . S t 1  91.0 . I 6 1  .OS6 185.3 379.3 .718 .9940 92.6 1.263 9.0 68.1 154.2 ,218 
2.7 1.362 85.8 ,350 1.101 17.2 151.7 .? l6D 1.4871 103.5 .724 - t . l  9.7 42.9 . L E I  
4.77 8.16 3.67 1L.06 2/1/2 53.7 28.2 49 .1  1 . t 9 2  2.406 86.4 348.5 48.0 74.8L 1.818 
-.e . i s i  95.0 .*ti i . i g o  eo2.s 411.2 .945 i . 4 5 1 0  9 8 . 3  1.011 -1 .7  -54 .1  r 5 s . 5  . i so  
4-7840 4-7983.7 .144 328.3 -84.9 
4-1983.7 4-8120 .e31 151.9 1 4 . 5  
4-0150 4-8400 -168 342.0 -10.9 
lC.30 1.49 3.98 
-6.6 .923 9P.4 .163 ,856 190.? 382.7 .117 .9950 93 .1  1.282 9 .7  88.7 153.8 - 2 3 1  
2 .5  1.361 83.9 .354 1.098 23.6 152.1 ,7090 1.4881 103.6 . I 2 2  -1.8 10.8 42.S -213  
-.e ,752 94.0 ,214 1.187 198.2 416.2 .933 1.4410 99.0 1.083 -1 .3  -31.4 t82.8 e l l 0  
-7.4 .927 94.0 . le7 .057 COO.5 388.6 .714 1.0010 S3.7 1 .L IL  10.7 87 .1  f52.0 ~ 2 5 3  
4 .61  8.20 3.51 i t . 10  t i w e  53.0 t3 .5  ( 2 . 1  1.123 e.erc 88.0 140.8 49.3 e 8 . w  1 . 4 ~ 8  
t . 3  1 . 3 ~ ~  6t.i .sea i m e  3u.s 112.7 .tmst~ i . 4 0 4 ~  i o 3 . e  . 7 i o  -1 .3  11.7 41.4 . em 
-.e .747 93.6 ,011 i . 1 7 7  193.4 4 t i . o  . s t 1  i . 4 ~ 2 ~  9 . 8  i.080 - 1 . 1  - m . r  m 9 . r  . l o r  
4.07 8.t.e. 3.35 i c . 3 3  r w e  54.3 19.7 55.0 . ~ w i  t.16~ 08.0 s31.0 90.3 0 3 . 3 ~  1.08i - - - - . - - - -. 
4-1010 4-7987.0 , l e t  321.7 -66.1 
4-8ltJO 4-8410 .159 341.2 -10.4 
18.41 1.53 4.10 
4 - m 7 . 0  4 - o i t o  .LIS i s 5 . r  1r.r 
215 
1990 OUTBGUNO SWING87 MISSIC~N DURATION : 5 8 0  D A Y S  
MARS ARRIVAL CAIE 2146130 
26 AUG isgn  . . _  
LAUNCH SUNGBY SPEED1 
SUNGOY ARRIVE SPEED3 
DEPART RETURN SPEEDS 
PRGP __ 
4- rono  4-1943.; .239 
4-1943.5 4-8130 .288 
4-1810 4 - r g r o . 9  . i ~ s  
4-oi10 4-esro .256 
4-re20 4 - r g r 6 . 0  . i 3 3  
, 4-1910.0 4-8130 ,208 
4-0160 4-8360 .244 
15.05 
4-7970.9 4-8130 .210 
13.93 
4-8160 4-8380 .206 
12.54 
4-1830 4 - ~ 8 0 . 1  . i 3 3  
4-7980.1 4-8130 .213 
4-8160 4-8390 a196 
12.31 
RA1 
R A 3  
















158 .1  
341.3 
r . 9 1  
320.6 
155 .6  
345 .8  
1 1 2 . 3  
0 . 2 1  






-28 .2  
- 3 3 . 3  
5.29 
-61 .2  
31 .5  
3.99 
-60.4 
2 4 . 2  
- 1 . 6  
- 6 2 . 2  
19.7 
-10 .7  
3.86 
-64 .2  
16.3 
-11 .3  
3.95 
-65 .3  
13.5 
-10 .9  
4.14 
3 1 . 3  
17.5 
3 . 8 1  
- . . - _. 
4-rooo 4-1943.e 
4-09 ro 4-as60 
4 - r o i o  4-7960.9 
4-01 70 4-8310 
4 - r 9 7 5 . r  4 - s i 4 0  
4-re.30 4-1980.1 
4-194S.C 4-8140 
4 - I 9 6 6 . 9  4-0140 
4-7820 4-7975.7 
4-01 IO 4-0380 
4-7900.1 4-8140 







13 .09  




.136 . 209 
.e34 
12.99 


















8 .97  
330.8  
162.9 




8 .43  
116.3 
331.6 
4-10so 4 - r 9 o r . 8  ,155 319.6 
4-1981.8 4-8140 .e44 156.8 







4 4 . 9  
4 .25 
-81.2 
29 .3  
- 5 . 1  
1.89 
- 6 2 . 0  
22 .9  
- 1 0 . 1  
3.88 






- 1 1 . 1  
4 .10  
-84 .4  
1 2 . 1  
-10 .2  
4 . 4 0  
-31 .9  
I 1  
I 3  
I 5  
O V A  
12.8 
-5.8 
-1 .1  
4 . 4 3  
- 6 . 6  




3 .6  
1 .o 
4 .21  
- 6 . 0  
3 . 1  
-.2 
4 .28  
-6.4 
2 . 1  
- . I  
4.31  
-1.1 
2 .5  
- 1 . 0  
4 .36  
12.4 
-4.4 
- 3 . 8  
4 .20  
-8 .3  
-10.9 
4.34 
-0 .1  




3 . 5  
- . 3  
3.99 
-6 .2  
3.0 
- . 9  
4 .QO 
-6 .9  
2 . 1  
-1 .2  
4.04 
- 1 . 9  
2.4 
-1.4 
4 .12  
1.2 
V 1 PSI 1 ECCEN SHA THE11 THE12 PERIH APHEL PSI 2 V 2 I 2 DECLZ RAP SPEEC2 
V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL P S I  4 V 4 I 4 DECL4 R A 4  SPEECI 
V 5 PSI 5 ECCEN SMA THE15 THE16 PERIH APHEL PSI 6 V 6 I 0 DECL6 RA6 8PEEC6 
EVA DVD EVI  TYPE SUN A SUN R KAPPA - A  E INC R A P  DECLP ElA PERlC 
.912 61 .3  A 1 5  . e 5 1  166.9 331.6 .101A 1 .001  8 5 . 9  1.210 -12 .1  - 6 1 . 1  190.6 a288 
1 . 3 5 5  98.4 .318 1.058 326.1 526.2 .689 1.426A 9 l . 2  .692 5 . S  26 .9  15.7 e207 
. r r s  100.4 .e21 1 . 2 5 4  221.9 395.1 .969 i . s 4 0 0  96 .8  1.093 5.4 15 .8  247.3 . i o 9  
1.82 5.33 i z . 1 7  1 /2 /1  18.4 5 2 . 1  39 .1  . r m  2 .991  93.4 182.4 3 . 2  123.80 1 .448  
.918 88.6 .162 ,860 172.5 312.0 .121 1.000 9 1 . 1  1.267 8.8 61 .6  153 .8  ,210  
1.361 89.3 . 3 3 1  1.089 2.8 156.0 .7230 1.456A 100.4 .712 -4 .2  .6  40 .6  -203  
. r69  99 .6  .226 1.240 211.9 401.0 .960 i . s z o o  91.2 1.088 - 1 1 . 1  - 7 3 . 0  196.8 .2sr  
1 .12  1.63 15 .41  2 /1 /2  65.6 62.0 37.6 i . 3 6 4  3.100 8 0 . 3  6.1 3 8 . 5  9 6 . 1 ~  e.865 
. g i g  89 .1  ,162 .os8 1 7 8 . 5  316.2 . w o  .996 9 2 . 1  1.26) 8 . 5  01.1 154.0 .ens 
1.360 81.3 ,339 1,089 10.6 l S 1 . 6  .120D 1.459A 100 .8  ,112 -3.0 4 .8  40 .0  .e01  
.763 9 8 . 1  .e24 1,226 213.6 406.4 .951 1.5010 9 8 . 0  1.082 -2 .8  -40.8 2 4 6 . 9  . l e 5  
1 . 6 1  4 .40  12.12 2 / 1 / 2  64 .3  34.8 42.2 1.419 2.116 83 .3  355.8 44 .1  84.1L 2.520 
.920 91.0 .161 ,656 185.3 319 .1  .118 .994D 9 2 . 7  1.263 8 .9  6 5 . 1  154.3 . e l 3  
1.358 8 S . T  ,342 1.088 11 .1  151.6 .116D 1.459A 100 .8  , 7 1 1  - 2 . 4  1 .0  39.5 . 2 0 l  
1 . 6 1  4 . 1 7  12.18 2/1/2 64.0 21.5 46 .2  1 ,320  2 . 5 4 8  86.1 3 4 1 . 2  41 .0  F4.8L 2.043 
,923 92.4 . t 6 3  .E56 192.1 381.9 ,111  .995D 93 .1  1.262 9 . 5  68 .1  153.9 -228  
1.356 84 .0  .346 1,084 23 .1  151.9 ,1090 1.459A 100.6 ,109 - 1 . 9  8 . 5  3 8 . 8  .e02 
,151 96 .6  .225 1.199 204.3 416.4 .930 1,4690 99.4 1.069 - 1 . 2  - 3 0 . 3  262.3 ,119 * 
1.10  3 .96  12.29 2 / 1 l 2  64.1 23.0 49 .8  1.159 2.313 8 1 . 8  341.2 4 8 . 1  68.OL 1.192 
. r s r  91 .1  .224 1.212 eo9.o 411 .1  -941  1.4840 9 8 . r  1.015 - 1 . 0  - 3 3 . 2  255.1 . i r o  
,921  94 .0  .161 . E 5 1  200.4 386.7 .714 1.0010 93 .7  1.262 10.4 66.4 153.1 -248  
1.354 62.3 ,351 i . 0 1 ~  30.3 158 .5  .e990 1 . 4 5 ~ ~  100.8 .res - 1 . 8  9 .7  3 r . 8  .eo4 
. r45 95 .1  .22r i . i e r  199.3 e i . a  ,918 1.4860 1m.i i . 0 6 3  - . 9  - 2 8 . 1  269.6 . i s 9  
1 . 1 5  3 . 1 5  12.43 2 /1 /2  64.5 19.3 52.9 ,915 2.243 88.8 331.4 s0.0 63.2L 1.212 







. r n  
1 . 7 3  
.res 
,919 




. 7 5 8  
,923 
1.354 






1 . 5 1  
7 . 3 8  
. 92r  
,144 
. r 3 7  







6 .42  
0 9 . 1  
8 1 . 1  
100.8 
5.08 






4 .50  
93.9 
62 .6  
91.4 
4.24 
95 .8  
80 .6  
96 .1  
3.98 
4 . 1 1  
. I 1 6  .656 168.9 
,349 1.054 325.1 
12.03 l / W l  88 .7  
,162 .e61 113.0 
.332 1.082 359.1 
-24 5 1.266 224 ,$ 
.2so i . 2 ~  228 .1  
13.03 2 /1 /1  1 7 . 1  
. i s %  ,858 118.0 
.334 1.082 9.3 
.242 1.248 220.0 
12.35 2/1/2 14.9 
.161 .E56 185.3 
, 331  1.001 16.3 
.240 1 .231  215.3 
12.33 z / i / z  14.4 
.163 .E58 192.8 
.239 1.215 210.4 
$2.44 2 / 1 / 2  74.5 
.346 1.012 29.4 
.239 1.200 201.3 
.340 i . o n  2 2 . 1  
. i 6 1  , 8 5 1  200.4 
i z . 5 6  z / i / i?  14.9 
. / I 5  ,861 208.2 
,241 1.185 200.1 
.s54 1.064 36.1 
12.11 21112 1 5 . 8  
331 .O  
531 .2  
396.1 





315 .9  
182.9 
406.9 
















379 .1  
, 1 0 6 ~  1.001 
.686 1 .42 lA  
.964 1.6060 
44 .8  .165 
,121 i .ono 
. r e 3  1 . 4 4 1 ~  
.9ss i .srro 
. r z o  .e90 
38 .1  1.312 
.r ia ,9940 




a946 1 . S l l D  
4 3 . 1  1.328 
85.8 1.270 - 1 1 . 1  
117.0 1.104 e . i  
9 1 . 9  . roe  -0.6 
9 2 . e  1.265 0 . 7  
98.2 . m e  - 3 . 7  
9 8 . 8  1.088 - 5 . 1  
98 .3  . T O %  - 2 . 1  
2.125 8 5 . 2  3 4 9 . 1  
9 4 . 6  ,684 4 . 1  
2.635 92.8 183.8 
9 1 . 3  1.268 10.4 
8 7 . 8  1.096 9 .1  
3.936 8 1 . 0  10.4 
3 . 0 6 6  82.3 558.9 
9 2 . 7  1.263 8 .8 
9 9 . 3  1.081 -1 .6  
- 6 5 . 9  189.0 
21 .3  12.0 
- 6 . 4  242.9 
1 . 1  1 ~ 2 . 4 0  
12 .6  155.1 
26.4 249 .1  
-9.4 39.0 
29.3 106.10 
0 0 . 5  1 5 4 . 0  
.I 30.9 
- 4 4 . 2  2 4 4 . 0  
4 0 . 9  81.OL 
8 5 . 0  154 .5  
3 .9  3 6 . 0  
-32.0 ~ 5 4 . 1  
45.3 r o . 0 ~  
-117 ,9950 9 3 . 2  1 ,262  9.3 65 .6  l S 4 . 1  
. T i 0 0  1.444A 98 .3  .E99 -2 .2  1.9 31 .1  
,925 1.5050 100 .0  1.014 -1.0 - 2 8 . 9  262 .1  
47.2 1.189 2.498 81.2 343.5 4 1 . 0  68.8L 
J 0 1 D  1.443A 9 8 . 3  ,695 - 1 . 7  
.913 1.4860 100.8 1.068 - . O  
,114 1.0010 9 3 . 8  1.212 10.2 
50.7  i . o i z  2.384 88.3 n 9 . e  
0 5 . 1  153.5 
1.4 34.0 
-27.B 269.4 
49 .0  63.8L 
. r i a  i . o i i o  
,688D 1.441A 
.900 1.411D 
5 3 . 5  .e26 
9 4 . 1  1.283 11.3 
9 0 . 2  ,691  - 1 . 3  
101.3 1 .062  - . 6  
2 . 2 2 0  88.9 336.8 
6 5 . 0  l S 2 . 9  
8 . 6  32 .6  
51.1 60.4L 







3.041 . 209 
.109 
.153 
c .  834 
,213 . 188 . 182 













1 .000  _ _  .___ - - .- -- MARS ARRIVAL DATE E 2448150 I15  8EP 1990) -- _- - ___ 
4 - r e i o  4-1949.7 .e30 291.4 
4-7949.7 4-0150 ,265 188.8 
4-8160 4-8570 .280 357.8 
1 5 . 5 9  11.40 
4 - r o ~ o  4-1914.9 ,140 338.1 
4-7914.9 4 -a is0  . z z 3  111 .1  
4-8100 4 - 8 ~ 1 0  ,306 3 2 1 . 7  
4-1810 4-r980.0 . i s 4  331.0 
4-r9ao.o 4-6150 . z i s  i 6 s . i  
14.93 10.93 
4-0100 4-0590 . 2 5 0  338.9 
1 3 . Z l  9 .55 
4-7050 4-7987.9 ,152 318 .1  
4-0180 4-0410 ,224 345.9 
4-790r.g 4-0150 . e 4 0  158.0 
12.18 8.90 
4-roso 4-7992.0 . i ~  516.0 
4-I99L.D 4-0150 ,263 156.9 
4-8160 4-6420 -211  349.8 
12 .81  0 .86  
39 .0  
-21.2 
- 2 0 . 0  
5.15 
- 6 4 . 1  
38 .1  
4 .OO 
-62.4 
-10 .5  
-63.2 
21 .2 
-11 .4  
3.92 
- 8 3 . 1  
16 .6  
- 1 1 . 1  







3 . 8 1  
12.6 
-5 .2  
- 3 . 6  
4 .19  
-6.9 
5 . 8  
11.3 
4 .00  
- 6 . 1  
4.2 - . 4  
1.80 
- 6 . 1  
3.4 
- 1 . 1  
3 . 8 5  









1 .358  
,780 
,919 
1.357 . 110 
1 . 4 0  
.920 
1 . 3 5 5  . 161 
,923 
1.354 
. 7 5 3  
,921 
1.351 




1 . 3 3  
1 .58  
1.26 
1 . 2 5  
.144 
88 .7  ,108 ,856 113.3 
104.2 ,210 1.302 230.9 
6.25 12.34 1 /2 /1  94 .2  
89.8 .161 ,858 118.9 
88 .3  .331 1.080 6 . 1  
6 .93  14.27 2 /1 /2  85 .2  
91 .2  .343 1.062 331.8 
103.2 .e65 1.218 226.3 
91 .0  ,161 .E56 185.3 
86.3 .334 1.018 14.8 
102.1 .260 1.250 221.4 
1 . 4 7  12.53 2 /1 /2  84 .0  
92.4 ,163 .E56 192.6 
100.9 .256 1.236 216.4 
5 . 1 5  12.61 2/1/2 84.6 
84.6 , 338  1.07s 21.4 
93.0 ,161  . a s 7  200.3 
99 .6  .254 1 .211  211.2 
4.83 12.14 z / i i z  84.9 
83.0 -343 1.011 2 8 . 0  
95.6 .1?5 ,861 208.2 
8 1 . 1  .150 1.064 35 .1  
98 .2  .254 1.200 205 .9  
4 .51  12.87 2/1/2 85 .6  
338.1 
533 .2  
402. 3 















168 .1  
425 .1  
11 .6  
161.6 
379.4 
161 .1  
.713A 1.000 8 8 . 9  1.269 - 1 l . C  - 6 8 . 6  191.4 
,698 1.421A 93 .5  ,683 5 . e  25 .0  11.4 
,950 1.6540 9 8 . 8  1.106 1.6 -10.0 P45.4 
41.4 2.827 91.3 180.1 . I  1 2 2 . 3 ~  
, 7 2 0  ,996 92 .0  1.265 9 . 5  0 9 . 1  153.9 
a7220 1 .4381  96.0 .694 - 5 . 1  - 6 . 1  34.6 
.940 1.6160 99.4 1 .091  - 1 3 . 1  -12.2 ~ 0 9 . 2  
32.3 1.206 3 . 5 9 3  0 1 . 1  4 . 4  3 4 . 1  92.5D 
. r i a  ,9940 9 2 . 7  i . 2 6 3  0.9 05.9 154.Z 
,1180 1.439A 9 0 . 1  .693 - 3 . 3  . 2  32.9 
,930 1.562D 100 .1  1 ,088  - 1 . 4  -30.1 254.4 
39.3 1.306 e . 9 r i  8 3 . 0  354.1 42.1 1 0 . 1 ~  
. r i r  .99sc 9 3 . 2  1.262 9 . 2  65 .2  151.3 
,1120 1.1381 9 6 . 1  .691 -2.5 3 . 2  31 .1  
,919 1.1520 100.7 1.080 - . O  - 2 7 . 2  261.6 
44.3 1.209 2.652 86.1 341.0 46.5 1O.4L 
,104D 1.4381 9 6 . 1  ,686 -1 .9  5 . 2  30 .5  
,907 1.5260 101.2 1,013 - . 5  - 2 0 . 1  269.2 
48.3 1.048 2.445 81.4 342 .3  1 8 . 9  65.1L 
,114 1.00oo 93.8 1.262 9 . 9  65 .0  153.9 
,710 l .Ol1D 94.3 1.263 10 .9  64.8 153.5 
.691D 1.436A 95.9 .684 -1 .4  6.7 29 .2  
51.4 .e67 2.305 88.2 339.5 50.8 61.4L 
,895 1 . 5 0 4 ~  101.8 1.088 - . 4  - 2 5 . 3  210.7 
.e65 
- 1 6 2  
1 .  502 
.e23  
.189  . s o 2  
.215 
.1a2 
. i g r  
s . i e r  
, 1 9 1  
t . 5 1 4  
.2p5 
. r e t  
.ens 








i . ix 
4-7aso 4-1979.0 . i 4 0  3 3 2 . 7  -64.0 -6 .1 . 9 z i  91.0 . l e i  .as6 185.5 310.9 . r i g  . 9 9 m  9 2 . 6  1.263 9.4 61 .4  153.9 .e22 
4-8190 4-0390 .202 540.9 -10 .9  - .g . r $ r  104.5 .zed 1.289 e 2 r . s  412.6 ,923 1.6350 100.0 1.098 - .e  - e t . (  254.3 .P i4  
14.12 1 0 . 2 ~  3.93 s.90 1.29 6.29 12.79 21112 95.8 2 4 . 1  34.5 t . e i 7  3.369 81.9 .4 3 0 . 0  8 3 . 1 ~  t . 8 8 3  
4-7979.6 4-0160 -222 168.4 33.9 S.3 1.356 86.9 ,333 1.060 12 .3  171.7 ,1200 1.4391 94.1 -686  - 4 . 3  - 4 . 6  31.0 -164 






4- roe0 4- rooe. i 
i+eiso 4-04eo 
4-7992.1 4-6160 
. I 3 8  324.5 -83 .2  
-223  164.0 24.8 
13.64 9.02 3.92 
.per  344.2 -11.5 
-6 .1  .923 92.4 .163 ,856 192.6 383.1 . T i 1  .995D 9 3 . 2  1.262 9 .2  65.2 134.3 
-1.5 , 151  103.3 .e78 1.263 222.4 417.1 ,912 1.614D 101.1 1.009 - . 3  -24 .0  261.6 
4.0 1.354 85 .1  . a 3 1  1.011 19.5 171.8 . r i 4 0  1 . 4 3 9 ~  9 4 . 1  .68s -e . *  .s 29.2 
3.82 1.22 1.91 i z . ~ ~  e / i / e  93.6 21.0 40.9 1.209 e . 8 6 ~  84.4 3tre.e 4 4 . 3  n . e L  
.149 311.9 -63.0 -6.5 .e27 95.9 . i 6 r  .e51 200.3 381.0 . a 4  i . 0000  93.8 1.202 0 . 7  84.4 154.2 
.238 161.1 19.2 3 . 3  1.352 83.4 .542 1.013 26.1 i r z . 1  . F O ~ D  1 . 4 3 9 ~  94.1 .e82 -2.2 3.0 2 1 . 0  
.ire 314.1 -62.4 -1.2 .mi 95.8 . i r s  .e61 10e.z 391.2 . ? i o  i .0110 94.5 i.ee3 10.6 0 3 . 9  114 .1  
.til  i i 9 . i  15.0 2.0 2.349 e i . 6  ,340 1.067 33.1 112.6 .(igso 1 . 4 3 8 ~  03.9 .e70 -1 .6  4 . 9  eo.5 
.e36 s m . ~  -10.0 -1.7 ,731 ioo.3 .e70 1.218 111 .1  4es.s .e80 1.5480 102.5 1 . o ~  - . I  -24.0 t r 0 . 4  
i i t s e  9.43 4 . ~ 9  3.90 7.20 5 . u  13.0s e i w z  94.1  15.3 49.1 .goo e.408 8 r . e  343.3 50.4 6 t . 9 ~  
- 2 5 1  341.2 -10.9 -1 .7  .147 101.9 ,Or3 1.239 217.1 421.4 .901 l.SI8D 102.0 1.000 - .E -24.4 C68.9 
13.39 9.S6 4.04 3.84 1.25 5.52 12.98 2/1/2 94.1 18.0 45.5 1.080 2.584 88 .1  546.0 41.9 67.OL 
MARE ARRIVAL DATE = e 4 4 8 i i o  ( s OCT 1990) 
,223 




. e s t  
* 104 . t 3 4  
1 .c00 
1.252 
I ;  r i o  
2 16 
STOPOVER 





4 -1980 .1  
4-0200 
4-1660 
4- 1992.  1 
4-8200 
T l M E  8 
8WNGBV 
ARR I YE 
RETURN 
4 - 1 9 8 8  
4-6110 
4-0410 
- -_  
4-1992 
4 - 6 1 1 0  
4-6420 
30 D A Y 9  
- 
3PEEDl R A l  
SPEED3 R 1 3  
8PEED5 R A 5  
PROP AERO 
. I  .148 3 1 1 . 5  
.234  1 6 4 . 1  
,283 349 .1  
14.21 10.34 
e l  ,161 313.6 
-251 161.9 
.e65 351 .9  
14.02 10.10 





- 1 0 . 0  
4.02 
DVL - _- 
I 1  
I 3  
I 5  






- v 1.- 
v 3  
V I  
EVA 













1 9 0 0  OUTBOUND 
PSI ~ E C C E N  SMA 
P S I  3 ECCEN 8HA 
P S I  S ECCEN SHA 
- DVD EVR----TYPE 
93 .9  ,167 . E 5 1  
64.0 .341 1.011 
104.4 -296 1.269 
6.31 13.2? 2/1/2 
OWlNGBY 
200.2 381.1 
t 3 . 9  175.0  
222.6 421.6  
102.2 17.6 
208.1 391 .3  
217.3 30 1 425.1  176 0
102.7 1S.e 
P E R I H  
PERIH 














L A - -  
P S I  t 
P S I  4 
pa: 6 
-- 








9 4 . 1  1.0110 -. - 
1.445A 92.1 
1.6030 103.3 
.e51 e .537  
I1 IOSION DURATION 560 D A Y S  
MARS ARRIVAL DATE * L446110  
5 OCT 1900 
v e t e OECLC R A ~  awEoe 
V 4 I 4 DECL4 R A 4  EPEE01  
V 0 I 6 D E C L I  R A 6  EPEE06 - INC-RAP OECLP ETA PCRlC 
1.262 9.6 64 .1  114.4 e231 
.e11 -2 .5  .e 1 6 . 1  . l e 3  
8 4 . 2  352.5  46.2 69.6L 1.944 
1.009 . 3  -22 .1  268.1  .tw 
WAR8 ARRIVAL OAT€ 8 E446160 (15  QCT 19001 - - 
a17 
8TOPOVER T I M E  e 10 D A Y 3  1990 OUT8OUNO SWINGBY 
LAUNCH 3WNGBY"36EEOl R A l  OECLl - 1  1 - V 1 -PSI  1 ECCEN S M A  THE11 THE12 PERIH APHEL PSI 2 
SUNGBY ARRIVE EPEE03 RA3 OECL3 I 3 V 3 PS1 3 ECCEN SUA THE13 THE14 PERIH APHEL P31 4 
DEPART RETURN 8PEEO5 R A 5  OECLS 1 5 V 5 PSI 5 ECCEN SUA W E T 3  THE16 PERIH APHEL P31 6 - . - -.. .. PROP AERO- OVL -OVA _-EVA --- D V O  -EVR TYPE SUN A SUN R -KAPPA- - A  . E 
4-7780 4-7949.9 .e39 334.3 - 1 3 . 1  - 1 2 . 1  .916 85 .5  .114 ,811 1 5 1 . 1  353.0 .719A 1.023 8 9 . 0  
4-1949.9 4-8090 .?.SI 185 .3  30.8 6 .3  1.383 97 .1  ,393 1.154 334.6 498.6 .TO1 1.607A 110.2 
4-8120 4-8380 .132 339.1 - 6 . 6  .4  . I 6 5  91.9 .186 1 .181  188.3 405.4 .961 1.4010 96 .7  
11.35 8.09 5 .29  7.26 10.64 2.80 11 . '8  2/1/2 38.7 35.2 46.5 ,688 2.532 
- . __ 
-. MARS ARRlVAL O A T k  = 2448090 ( 1 1  JUL 1990) - -  ._  
v 2 1 2 OECL2 
v 4 I 4 OECL4 
v 6 t 8 DECL6 
INC RAP OECLP 
RA2 SPEED2 
RA4 8CEE04 
R A 6  W E E 0 6  




129.00 1 .053  
1 .211  1 3 . 0  16.5 
,161 -6 .9  .9 
1.067 -2 .1  -39.4 
84 .9  12.0 35.6 
4-7190 4-1951.6 .195 337.0 
4-7951.6 4-8090 .251 184.6 
4-6120 4-6390 ,129 344.8 
14.69 ,1.31 
-66 .1  
2 0 . 6  
-1.4 
4 . 6 3  
- 6 5 . 1  
16.9 
-1.0 
4 .29  
-64 .0  
1 4 . 1  
- 5 . 0  
4 . 1 1  
- 6 4 . 1  
13.1 
-3 .9  
4 .OS 
- 9 . 1  * 9 1 1  
3 . 1  1.389 
-.l .762 
7.31 10.69 





9 4 . 1  




90 .1  
2.12 
80.6 







,169 ,861  162.3 
.391  1.182 343.4 
,191 1.114 184 .3  












20 .0  



















1.014 90.0 1.214 10.9 13 .6  158.9 e251 
1.6511 111 .3  .175 -4 .1  8 . 1  41.8 ,321 
1.3980 91.6 1.063 -1 .8  -35.6 2 5 5 . 6  ,145 
.954 2.113 61.9 14.8 41.3 119.80 1.119 
1 .001  90 .6  1.211 10.0 11.5 1 5 5 . 1  -232  
1 . 6 8 6 A 1 1 2 . 1  .184 - 3 . 0  11.1 47 .1  . 3 2 ? ' .  
1.5910 98.4 1.056 -1.5 -33.6 262.2 - 1 5 8  
1.118 2.102 80 .8  13.1 43 .6  110.00 1 .231  
4-7800 4-1964.2 .lll 336.9 
4-7964.2 4-8090 ,232 181.0 
4-8120 4-8400 .128 351.1 
14 .51  1.02 
.16S .864 161.3 
.402 1.203 351.5 
.197 1.161 180.4 
12.04 2 /1 /2  30.6 
.162 .e60 112.8 
.406 1 . 2 1 1  358.9 
-20s 1.160 116.0 
12.22 2 / 3 / 2  29.3 
1-7810 4-1069.0 , 1 5 5  339.1 
4-7989.9 4-8090 ,225 111 .4  
4-6120 4-8410 ,128 351.9 
14.49 6 .83  
4-7620 4-1914.6 .149 338.9 
4-7974.0 4-6090 .221 112.5 
4-6120 4-8420 .Y30 5 .4  
1 4 . 5 9  6 .79  
-1.4 -918  
2 . 3  1.396 - . e  , 1 5 1  
7-66  11.03 
-1.2 .919 
2 .1  1 .391  
-1 .0  .752 
1.80 11 .11  
1.000 91.5 1.268 
1 . l l l A  112 .1  ,790 
1.598 9 9 . 4  1.054 
1.188 2.080 01 .3  
.996 92.0 1.265 
1.128A 113.1 ,194 
1 .401  100.3 1.051 
1,185 L.068 8 2 . 1  
9.6 70.2 114.4 sL2S 
-2.4 12 .0  48 .0  ,333 
- 1 . 4  - 3 2 . 0  269.1 -113  
6 . 0  4 5 . 6  100.70 1 .291  
9.1 6 9 . 1  153.9 a2E7 
-2.0 13.9 46 .5  ,338 
2.3 4 7 . 4  90.80 1 . t 4 5  
-1 .3  -30.6 276.2 . i ~ n  
,161 .E58 118.9 
.410 1.225 5 . 1  
. e l 3  1.154 171.6 
12.44 i ? / l / 2  28.5 
4-7630 4-1910.9 ,150 336.0 -66.5 -1 .J  .921 91 .1  ,160 ,856 185 .1  316.1 ,119 .9940 92.5 1.264 1 0 . 1  6 9 . 8  153.1 ,237 
4-7976.0 4-0090 .e31  161.9 1 1 . 1  2 . 0  1.397 86.4 -415 1.229 12 .2  129.6 ,1190 l.739A 113.5 -195 - 1 . 7  1 4 . 6  48.6 ,343 
4-8120 4-8430 .135 13.4 -1.1 -1 .e  .749 86 .2  ,221  1 . 1 4 7  161.0 432.0 ,086 1.408 101.4 1.048 -1 .3  -29.3 283.5 ,210 
14.82 6 .81  4 . 0 5  1 . W  11.29 2.86 12.12 21112 28 .0  13.3 58.8 1.073 2.038 84 .2  351.6 48 .5  61.9L 1.111 -_____ _  
4-7190 4 -1958 .0  
4- 79S8.0 4-8100 
4-6130 4-8390 





















336 .1  
179.3 
341 .0  





-- .. _- 
-87 .2  
2 7 . 6  
-8 .9  
4 . 5 0  
-63 .0  
21  .o 
-8 .0  
4 .10  
-81. 1 
1 1 . 7  
- 7 . 0  
4 . 0 1  
MARS ARRXVAL DATE = 2448100 ( 2 1  JUL 1990) -  .- 
-9 .4 .911 86.5 .169 .867 162.3 360.8 .121 1.014 
6.24 9 .61  2.96 11.93 2/1/2 41 .1  29.0 4 1 . 2  1.009 
-1.1 , 911  81 .5  .16S .864 161.1 361.2 .721 1.006 
6 .29  9.67 2 .89  12.06 2/1/2 38.3 24.2 50.8 1.256 
4 . 1  1 .311  9 4 . 1  ,312 g.138 344.8 502.0 -114 1.561A 
- .1 ,160 92.5 ,195 1.180 190.4 411.0 .949 1.4100 
3 . 3  1.380 91 .1  ,514 1.153 353.9 499 .1  .121 1.584A 
-.I .156 91 .1  ,200 1.112 186 .1  418.3 ,931  1.4060 
-. 
90 .1  
101.9 
97 .1  
e . 4 9 1  
91 .0  
1 0 8 . 1  
98.5 
2 . 3 3 0  




- ___ __ 
1.214 l o . ¶  
.151 - 9 . 0  
1 .064 - 1 . 0  
8 1 . 1  15.2 
1.210 9 . 3  
.158 - 3 . 3  
1 .060  - 1 . 5  
19.8 12.1 
- . .. - . . . 
7 2 . 7  158.0 .e44 
4 . 2  48 .6  ,280 
- 3 5 . 4  2 5 5 . 8  . I 4 6  
69.5 1 5 4 . 1  . e l 9  
9.0 4 6 . 1  .ea2 
-33.0 262.5 .le0 
42 .4  109.50 1 ,670  
37.9 tei.00 1.111 
4-7810 4 - 1 9 7 0 . 1  
4-8130 4-8410 
4 - m 7 0 . r  4-8100 
- 6 . 1  ,918 88.6 ,162 .E60 112.0 311.8 ,121 1.000 
2 . 1  1 .381  8 9 . 6  .317 1 .161  1 . 6  138.4 ,1230 1.5991 
- . 8  ,152 90.4 .LO6 1.164 181.6 421.4 ,924 1.4040 
4-7620 4 - 1 9 1 8 . 8  .141 336.5 - 6 2 . 6  -6.5 .919 89 .8  . 1 6 l  ,858 118 .1  375.3 - 1 2 0  . .990 9 2 . 1  1.265 9 .1  6 1 . 7  154 .0  -218 
4-7975.3 4-8100 -216  168.9 15.3 2.4 1.381 67 .1  , 5 8 0  1,164 8 . 4  131.6 ,1210 1.6OIA 109.6 ,764 -2 .2  12 .6  47.6 $889 
4-8130 4-8420 ,233 .6  - 6 . 1  -1 .0  .748  8 9 . 2  .215 1,156 111.0 420.3 .900 1.405 100.3 1.05L - 1 . 2  -30.0 C76.1 . I 8 9  0 
1 3 - 2 3  6.15 3.94 8 . 4 1  9.85 2 .81  12.43 2 /1 /2  36.0 16 .6  53 .3  1.290 2.230 6 3 . 3  390.2 47 .5  87.5L 1.587 
6.39 9 .16  2.84 12.23 2 /1 /2  36.8 20 .1  52 .0  1.333 
1.268 8.9 
1 .056  ,162 -1.3 2 6
6 1 . 0  6 . 1  
6 0 . 0  1 5 3 . 9  . E l 2  
11 .3  4 1 . 3  . e o 5  
-31 .4  269.5 ,174 




4-7840 4-1983 .3  
4-8130 4-6440 







.134 8 . 5  
13.54 6 . 8 0  
.153 529.0 
.243 160.5 
.138 1 1 . 1  
13 .62  6 .99  ___ . . - . . 
. 2 5 7  290.9 
.321 180.6 
. l S 5  538.7 
14.04 8.86 
-64.6 
1 3 . 4  
- 3 . 1  
3 .96  
- 6 6 . 9  
11 .6  
- .9  
4 .08  
-6.  1 
2.2 
-1 .2  
6 . 5 5  
- 1 . 3  
2.0 
- 1 . 4  
6.63 
-_  - 
1 3 . 1  
-6 .9  
-.l 
5 . 1 8  
.e26 
-207  
1 .365  










.921 91.1 ,161 ,056 185.5 3 1 8 . 7  .119 .9940 9 2 . 6  1.C64 0.6 68.1 153.7 
1.381 65.9 ,384 1.165 14 .6  137 .1  . I 110  1.612A 109 .8  . l e4  - 1 . 8  1 3 . ¶  47 .6  
. r 4 s  8 i . i  .22s 1.149 112.2 431.1 .e90 1.408 101.2 1.046 -1.2 - 2 8 . 6  e84.i 
9 .92  2 .83  12.67 2 /1 /2  35.6 13.S 5 5 . 1  1.174 2.181 85 .3  310.9 48 .6  16.41 
.923 92.5 ,162 .e56 192 .9  382.3 , 7 1 7  .9950 93.1 1.263 10.3 68.5 1 5 8 . 7  
1.379 8 4 . 1  ,388 1.162 21 .3  138.0 .I110 1.613A 110.1 .163 -1 .6  14 .2  4 1 . 4  
,141 66.1 .239 1.142 161.4 435.6 .e69 1.415 102.4 1 .041  -1.1 - 2 1 . 2  291.5 
10.00 2 .92  12.98 2/1/2 55 .6  1 0 . 1  5 1 . 2  1.011 2 .091  8 6 . 1  3 4 ¶ . l  4 9 . 1  71.eL 
- M A R 3  ARRIVAL DATE = 2448110 ( 6 AUG 1990) . _  
,910 86.0 . l o 3  ,859 161.4 327.0 . 7 O l A  P.016 8 5 . 1  1.212 -13.5 - 6 7 . 2  186 .1  
1.358 9 9 . 9  .362 1.064 322.0 511.9 ,619 1.450A 101 .6  ,108 8 .2  28 .7  2 0 . 8  
. l 5 8  94.1 .202 1 .181 196.5 411.0 .948 1.4270 91.9 1.061 -1.1 -34 .9  2S5.7 
8 .56  3 . 2 1  11.98 1 /2 /2  62.0 2 6 . 1  31.5 ~ 1 8 5  3.113 94.5 1 7 7 . 1  3.6 126.60 
3 5 . 8  
- 3 0 . 1  
- 9 . 9  
5.59 
4-1790 4-7958.5 ,212 340.0 -10 .5  -11 .0  ,916 86.5 .169 .e67 162.4 358.5 . l 2 l A  1.014 8 9 . 8  1.214 1 2 . 1  16 .0  162.0 ,274 
4-79S6.5 4-8110 .214 184.5 42 .1  1 . 8  1.368 94.3 . 3 5 5  1,106 343.5 509.3 ,113 1.4981, 104.6 ,731 - 8 . 0  - 5 . 8  4 S . O  .ZS9 
4-0140 4-8390 , 1 5 5  338.1 -9 .9  -.l .158 94.1 ,202 1.181 196.5 411.0 ,946 1.4210 91 .9  1 .061  -1 .7  -34.9 2 5 5 . 7  . I S 3  
1 3 . 8 5  8 . 1 4  4.86 5 . 1 1  9 .09  3.27 11.98 2/1/2 53.5 2 8 . 1  3 5 . 3  .198 3.302 83 .2  14 .0  29 .7  126.20 1 . 0 3 7  
4-7600 4-7965.4 .116 336.0 -62 .2  - 7 . 3  .91T 87.5 .165 .e64 161.1 361.1 ,121 1.006 9 1 . 1  1.210 9 . 1  6 8 . 6  1 5 4 . 1  ,215 
4 - 7 9 6 5 . 4  4-8110 .216 177.9 26.2 4 . 0  1.371 -91.3 ,356 1.120 355.0 506.6 ,721 1.518A 105.6 ,138 -3 .9  5 . 7  45.3 -247  
4-6140 4-8400 .150 543.9 - 1 0 . 1  - . 6  , 7 5 4  93 .1  .206 1.118 192.1 416.2 ,936 1.1210 9 8 . 1  1.062 - 1 . 4  - 3 2 . 3  262.6 . l e 4  
12.69 7.29 4 . 1 4  5.40 8 . 1 8  3.15 12.11 2 /1 /2  41.2 23.9 44 .9  1.305 2.619 19.3 12.3 4 0 . 0  109.70 L.115 
4 - 7 6 1 0  4-797l .E 
4-7971.2 4-6110 
4-8140 4-8410 
. I 4 2  336.1 -60 .3  -6 .4 .918 68.5 ,162 .660 112.5 312.5 . l e 1  1.000 9 1 . 1  1 . 2 6 1  8 . 8  6 6 . 1  153.6 . E O 6  
.164  349.7 -9 .4  -.9 .749 92.0 .211 1.169 1 0 1 . 4  421.1 ,923 1.4160 99.5 1 . 0 5 1  - 1 . 2  -30.6 269 .1  ,117 
.e06 i i i . 8  21.0 3 . 1  1.311 89 .2  .358 1.125 3 .2  145.5 .IPSO 1 . 5 2 8 ~  i 0 6 . 0  . i d 1  - 2 . 8  9 . 0  4 5 . 1  . e 4 0  
2.42 7 . 0 0  3.96 1.42 8 . 8 1  3 .05  12.26 21112 45.3 20.0 47.2 1.418 2.498 00 .9  4.3 4 4 . 4  9 6 . ~ 0  8 . 1 ~ 3  
4-7820 4 - 1 9 1 5 . 0  
4-1073.0 4-8110 
4-0140 4-8420 
4-1630 4 - 1 9 1 9 . 1  
4-7979.7 4-0110 
4-8140 4-8430 
e136 335.2 - 6 1 . 2  -6 .1  ,919 8 9 . 1  ,161 ,858 178.6 315.9 .120 ,996 92.2 1.265 8 . 7  66.5 1S4.0 -209  
,209 166.6 11.1 2.7 1 .311  81 .3  . S I 0  1 .126 1 0 . 1  145.1 ,7210 1.532A 106.3 ,742 -2 .3  10 .7  4 5 . 0  . L s O  
mi40 356.3 - 7 . 9  -1 .1  ,145 9 0 . 7  , 211  1 .161  182.6 425.8 ,906 1.4130 100.3 1.053 -1 .1 -29.5 877.0 - 1 9 0  
2.32 6.88 3.89 5 . 4 7  8.85 2;96 12.45 2 i i i 2  44.5 16.6 49 .4  i . 3 r i  2 .592 0 3 . 7  3 5 5 . 4  41 .1  8 4 . 9 ~  1.908 
e138 332.2 -63.5 -8 .4  .921 91.0 .161 ,856 185.4 379.1 ,119 ,9940 92 .6  1.263 9.2 60 .9  134.0 . t C O  
a220 162.2 15 .2  2.4 1.370 65 .6  ,363 1.125 16.4 145.1 ,1160 1.5344 106.5 -141  -2 .0  11 .9  4 5 . 1  - 2 5 1  
,138  3.8 - 5 . 8  - 1 . 3  .141 89 .3  ,226 1.132 117.7 430.4 .E92 1.413 101.2 1.049 -1.0 - L 7 . 9  284.4 -206  
2 - 3 1  6.83 3 . 9 1  5.52 0.90 2 .91  12.61 2/1/2 44.2 13.6 32 .0  1.244 2.281 8 8 . 1  347.6 48 .6  76.OL 1 . 5 9 6  
4-7840 4-1963 .6  .148 321.4 - 6 5 . 1  
4-7983.6 4-8110 ,236 158.6 13.0 
4-8140 4-6440 .138 12.2 -3 .0  
12.50 6.93 4 .02  
4 -7650  4-1987-5 . l e 6  323.1 -61.0 
4-1081 .5  4-8110 .e60 155.6 11.0 
4-6140 4-8450 .I42 21.4 .3  
12.07 r .23  4.24 
-6.9 .9 
2.2 1.3 
-1 .4  . 7  
5 . 5 1  6.  
-1.1 .9 
2 .1  1 . 3  
-1 .6  . 7  


















3 92.4 ,163 
8 85.9 .368 
1 81.1 .238 
5 2.91 12.94 
1 94.0 .167 
85 82.0 - 3 1 3  
3 85 .9  .e53 
I2 2.99 13.26 
IARS ARRIVAL 0 
19 05.9 . le4 
84 100.1 . 3 5 1  
1 95.8 ,211 
I6 3.6T 12.06 
.e56 192.6 382.5 
1.122 22 .9  145.4 
1.144 112.6 434.9 
2/1/2 44.3 10.8 
.e17 200.5 386.5 
1.115 29 .9  146.1 
1.136 167.6 439.4 
2/1/2 4 4 . 1  0 . 3  
ATE : 24461LO (16 A 
1.052 320.6 523.9 
1.198 202.0 411.2 
1 /2 /2  7e.o 28.t 
e850 161.0 334.9 
1/2/2 69.9 e3.3 
.e50 161.4 325.0 
1.069 329.0 519.8 









,uc 199Ol - 
,100A 1.016 
. e l 6  1.428A 
.945 1.4510 
43.0 .e55 





106.7 , 1 5 9  
102.2 1.046 
2.180 0 7 . 6  
10.0 
-1 .6  






6 7 . 5  
12 .1  












- 2 4 . 8  
5 0 . 5  
151.0 
4 4 . 5  
299.3 
64 .OL 



































, 3 4 . 4  
-21.9 
- 1 0 . 5  
5 .34 
40 .1  
-46 .1  
-10.9 




4 . L t  
12.T .B 
-4.9 1 . 3  
- .e . I  
4.57 7 .  
6 4 . 9  l . t T 2  
98.6 .e94 
96.3 1,011 




4 . 3 ~  94.5 
-12.5 
4 .2  











27 ,6  




* 1 60 
1.133 
























. l l O  
1 . 6 5 7  
16.2 .o 
-11.1 i . 3  
-,e .1 
5.54 8 .  
-1.0 . V i 7  07.5 .105 .E64 1 6 1 . t  366.1 . I t1  1.006 90.9 1 .L7 I  6.8 10.4  155.0 -224 
5.4 1.365 91.5 -344 1.090 354.3 513.L e121 1.416A 108.6 . ILL - S e t  - . 5  43.4 e 2 2 4  
-.6 .11e 94.0 .e14 1.16V 198 .1  416.2 ,935 1.4410 99.0 1.065 -1.3 -81.4 t 8 2 . 6  ~ 1 7 0  
4.84 0.C3 3.51 lL .10  L / l / L  57.T 23.5 30.0 1,197 3.074 79 .1  13.0 35 .1  l l t . 5 0  L.403 
-6.3 ,910 08.5 ,183 ,060 l 7 L . 4  3 7 t . 8  .VLO 1.000 9i.8 1 . t 8 7  8.5 86.5 153.8 *LO5 
3 . T  1.385 09.1 ,345 1.105 3.1 l S t . 0  . lLSO 1.46IA 103.1 ,785 -3.4 5 .8  43.4 .CCO 
-.9 .747 93.8 ,211 1 .171  193.4 4 t 1 . 0  .9L1 1.43LD 9V.8 1.060 -1.1 -L8.7 t 8 O . I  s l o t  
4.74 0.18 1.31 i t . 3 8  t / i / L  54.9 19.1 4t.7 1.437 c . 7 4 ~  e0.7 4 . t  4 t . 4  ea.oo e . 8 ~  
.141 
.LO5 











8TOPOVER T I M E  s S O  O A Y S  
__ - - . 
LAUNCH SUNGBY- '3PEECl 
SUNGBY ARRIVE SPEED3 
OEPART RETURN SPEECS 
PROP 
4-7820 4-7976.0 .134 
4-r976.0 4-8120 .206 
4-8150 4-8120 .152 
11.83 
-- __ 
4-7830 4-7979.9 . 1 3 5  
4 - 8 1 5 0  4 - 8 4 3 0  .147 
1 1 . 7 5  
4-7640 4-7983.7 . 1 4 4  
4-7963.1 4-8120 -231 
4-8150 4-8440 ,143 
11 - 8 1  
-4-7919.9 4-8120 .e16 
R A l  
R13 
R A 5  
AERO 
3 3 4 . 5  
165.6 
313.0 






1 5 7 . 9  
1 .5  
1.00 
M1851CN D U R A T I O N  : 600 O A Y J  
M A R S  ARRIVAL DATE i 2448190 
CECLl- I 1 - V 1 -PSI 1 iCCEN SMA 1HETl THE12 PERIH APHEL PSI 2 V 2 I 2 OECL2 R A 2  SPEECO 
DECL3 I S V 3 P S I  3 ECCEN SUA THE13 THE14 PERIH APHEL P S I  4 V 4 I 4 DECL4 R A 4  SPEED4 
DECLS I 5 V 5 PSI 5 ECCEN $MA THE15 THE16 PERIH APHEL P S I  8 V 6 I 6 OECLO R A 6  OPEECO 
OVL .DVA--EVA-~OVD--_EVR -TYPE SUN A SUN R KAPPA-- - A  E INC RAP OECLP ETA PERIC 
-60.5 -6 .0  ,919 89.7 .161 .E58 118.6 316.2 .720 .996 92 .2  1.265 8 . 6  65.8 154.0 *PO6 
20.6 3.1  1.364 81.2 .347 1.103 10.8 151.7 .7200 1.4861 103.3 - 7 2 5  -2.6 8 .2  4 3 . 2  .P20 
-9 .2  -1 .1  ,742 92.4 .222 1.167 188.4 425.6 .907 ' 1 . 4 2 6 0  100.5 1.055 -1.0 -28.4 277.1 a 1 9 4  
3 .87 4 . 7 5  8 .14  3 .21  12.50 2 / 1 / 2  54.0 16.5 45.9 1.414 2.587 83.5 354.4 46.0 83.9L 2.215 
-62 .7  -6 .1  ,921 91.0 .161 .E56 185.3 379.3 .118 .9940 92.6 1.263 9 . 0  66.1 1 5 4 . 2  - 2 1 6  
1 1 . 3  2 . 7  1.362 85.6 .350 1.101 1 7 . 2  151.7 -7160 1.487A 103.5 .724 - 2 . 1  9 . 7  42.9 - 2 2 1  
- 7 . 4  -1.3 ,737 91.0 .229 1.151 163.3 430.0 .E91 1.4220 101.3 1 .051  - . 9  -21 .1  9 8 4 . 8  . P O 8  
3.88 4 .71  8 .16  3.09 12.10 2/1/2 5 3 . 7  13.5 49 .1  1.292 2.406 86.4 346.5 48.0 74.8L 1.816 
- 6 4 . 9  -6.6 ,923 92.4 .163 .656 192.7 382.1 ,117 ,9950 93.1 1.282 9 . 7  8 0 . 1  153 .6  .23l 
14.5 2.5 1.361 83.9 .354 1.098 23.6 152.1 .7090 1.486A 103 .6  .722 -1 .8 10.8 42.3 -925  
-1.9 -1.5 .?32 89.4 ,239 1.148 178.1 4 3 4 . 4  , 813  1.422 102.2 1.047 - . E  - 9 5 . 1  292.1 .22Y 
1990 OUT8OUNC SWINGBY 
i o  AUG loon 
3.98 1.81 8.20 3.02 12.94 w i / z  53.8 10.9 52.2 1.123 z.272 88.0 340.0 49.5 08.2~ i . 4 2 0  
4-7830  4-7981.0 .162 321.7 -66 .1  -7.4 ,927 94.0 ,167 .E57 200.5 386.6 .714 1.0010 9 3 . 7  1.262 10 .1  6 7 . 1  152.4 .CIS 
4-7987.0 4-8120 .e53 155.2 12.2 2 .3  1.358 82.1 .360 1.092 30.5 1 5 2 . 1  .6990 1.484A 103.6 .710 - 1 . 5  11.1 41.4 ,225 
4-6150 4-8450 .142 16.4 -1.8 -1 .6  ,128 61.6 . e 5 1  1.139 112.8 438.6 ,853 1.425 103.2 1.044 - e 0  - 24 .1  2 9 9 . 6  ,245  
12.00 7.19 4.18 4.87 8 .26  3.00 13.24 2/1/2 5 4 . 3  8.4 5 5 . 0  .936 2.166 88 .8  331 .0  5 0 . 3  63.3L 1.091 
MAR8 ARRIVAL DATE = 2448130 (26 AUG 19901 --_____-------- __ 
4-7790 4-7937.1 















.e39 292.3 34 .1  
.e99 180.4 - 1 7 . 8  
,198 337.1 -10.7 
3 . 7 6  9 .48 5 .29  
,239 292.6 37 .3  
.e88 184.4 -28.2 
. l e 7  341.3 -11.3 
3.61 9.24 5 . 2 9  
'12.4 .909 8 5 . 9  .185 ,858 161.4 325.5 .699A 1.018 84.8 1.272 -12.3 -04 .1  180.1 ,299 
-3.9 1.352 100.3 .3$6 1.046 319.4 529.2 ,614 1.418A 95.9 .OS5 3.4 18.6 14.0 ,202 
4.30 7.69 4 .17  12.18 1 /2 /2  82.6 27.5 46.6 .672 2.528 93.S 179.2 2 .4  122.60 1.026 
12 .8  ,912 87.3 ,175 ,857 166.9 331.6 . I O T A  1 . 0 0 1  85.9 1.270 -12.1 -67 .1  190.0 ,288 
- 5 . 8  1.355 98.4 .348 1.058 326.7 526.2 ,689 1.426A 9 7 . 2  .E92 5 . 5  26.9 15.7 ,207 
- . I  .751 9 S . 6  ,225 1.199 204.3 416.4 ,930 1.4690 99.4 1.089 -1.2 -30.3 282.3 ,119 
4 . 4 3  7.82 3 .96  12.29 1/2/2 1 8 . 1  23.0 39.1 . I 2 8  2 .991  93.4 182.4 3.2 123.80 1.446 
- . 2  . i s 7  9 7 . 1  .e24 1.212 e09.o 411.5 . 9 4 i  1.4840 9 8 . 1  1 .015 -1.0 -33.2 255.1 .ire 
.145 536.8 -61.2 
.el0 172.3 3 1 . 5  
.111 3 4 5 . 8  -10.9 
2.06 7.73 s.99 
-8.6 .918 88.6 .162 .E60 172.5 372.0 . I 2 1  1.000 9 1 . 7  1.267 8.8 67.6 l d 3 . 8  . e l0  
4 . 8  1.361 89.3 . 337  1.089 2.8 158.0 ,7230 1.456A 100.4 -712 - 4 . 2  .6 40 .6  .&?OS 
-1 .0  ,745 95.5 .227 1.187 199 .3  421.0 .918 1.4560 100 .1  1.063 - . 9  - 2 8 . 1  269.8 . I 8 9  
4.33 1.72 3 . 7 5  12.43 211/2 65.0 19.3 37.0 1.364 3.100 80.3 6 . 1  38.5 9 8 . 7 0  t - 8 6 5  
,133 334.4 -60.4 -5 .9 .919 89 .7  ,161 ,818 178.5 576.2 .720 ,996 9 2 . 2  1.285 8 . 5  65.7 154 .0  .206 
-168 350.9 - 9 . 9  -1 .2  ,139 94.2 .230 l . l T 5  194.2 4 2 5 . 1  .904 1.4450 100.8 1.050 - .O  - 2 7 . 5  277 .1  . Z O O  
1.69 7 . 4 2  3 .87  4.27 7.67 5 . 5 5  12.59 2/1/2 64.3 16 .2  42.2 1.419 2 . 7 7 0  8 3 . 3  355.6 4 4 . 1  84.5L t . S 2 0  
,153 350.8 -62.2 -6.0 .92O 9 1 . 0  . lob ,856 185.3 379.5 .718 .9940 92.7 1.263 8.9 65.7 154.3 ,213 
.L IS  161.0 19 .7  3.1 1.358 85.7 .342 1.088 17.1 157.6 .7160 1.459A 100.6 . ? l l  -2.4 7.0 39.5 .PO1 
.160 356.8 -8 .4  -1 .4 . 7 3 3  92.7 .233 1.163 189 .0  429.8 .E90 1 .437D 101.5 1.053 - . 7  -e6.3 t 8 4 . 4  -213  
1.51 1.23 3.86 4 .28  1.67 3 .37  1 2 . 7 7  2 / 1 / 2  6 4 . 0  13.4 4 6 . 2  1.320 2.548 06.1 347 .2  41 .0  ?*.EL t . 0 4 3  
.eo6 166.0 24.2 3.0 1.360 67.3 .339 1.069 10.8 157.6 .woo 1 . 4 5 9 ~  100.6 . 7 i 2  -3 .0 4 . 0  40.0 . zo i  
4-1640 4-7983.9 ,141 S 2 5 . 5  -84 ,L  -6.4 .923 92.4 ,183 .E56 192.7 382.9 ~ 7 1 7  .9950 93.1 1.262 9 .5  66 .1  1 5 3 . 9  ,228 
4-7963.9 4-6130 .228 158.1  16,3 2.7 1.358 84 .0  .!I46 1.084 23.5 151.9 .1090 1.459A 100.8 ,709 -1 .9 8.5 38.0 ,202 
4-8160 4-0440 ,153 3 . 1  -6.3 - 1 . 5  ,128 91.2 .E43 1 . 1 5 5  183.8 434 .0  .E73 1.4330 102.3 1.049 - . I  -24 .9  292.2 ,227 
11.46 7 . 1 7  3 .9s 4 . 3 1  1 - 1 0  3 . 2 2  12.99 2 /1 /2  64.1 10.8 49.8 1 .159  2.313 0 7 . 0  5 4 1 . 2  4 8 . 1  66.OL 1.592 
4-7810 4 - 7 9 8 7 . 7  .118 320.6 -05.3 - 7 . 1  .927 94 .0  . l o 7  ,857 200.4 386.7 ,114 1.0010 93 .7  1.262 10.4 88.4 153 .1  -248  
4-1907 .1  4-8130 ,248 115.6 13 .5  2 .5  1 .354  82.3 .351 1.078 30.3 158.5 ,6990 1.457A 100.6 , 7 0 5  - i . 6  9 . t  37 .6  .e04 
4-8160 4-6450 ,148 11.8 -3 .5  -1 .6  .723 89 .4  .e53 1.143 178.2 438.1 ~ 8 5 4  1.432 103.2 1.046 -.6 - t 3 . 3  299.8 ,244 
g l .62  r .26  4.14 4 .36  1 . 7 5  5 .12 13.21 PPI/$! 64.5 8 . 4  52.9 . 9 7 5  2.243 8 8 . 0  337.4 50 .0  63.2L 1.912 
-_____--_-I -_ MARS ARRIVAL DATE 2448140 ( 5 5EP 19901 - 
4-7810 4-7950.8 -252 2 9 1 . 2  40.5 14.0 
4-7950.0 4-8140 .291 188.7 -40.7 - 8 . 1  
14.34 9 . 7 5  5 . 5 1  4 .59  
4 - 8 i r o  4-6410 . io9  341.4 - 1 1 . 1  -1 .2  
4-7810 4-7986.9 ,167 342.7 -66.4 - 6 . 3  
4-7968.9 4 -6%40  .241 176.3 44 .9  7.2 
4-6170 4-8410 -199 345.4 - 1 1 . 1  -1 .2  
1t.03 0 .49  4.25 4 . 5 4  
4-1000 4-7943.2 .est e 9 a . i  80 .7  12.4 . 9 i e  87.3 ,116 ,850 166.9 331.0 .TOM 1.007 05.8 1.270 - 1 1 . 1  -05.9 109.8 .eo0 
4-T943.2 4-8140 ,280 164 .9  -21.4 -4.4 1.354 98.8 .549 1,054 325.1 531.2 ,680 1.421A 9 4 . 6  ,884 4 . 1  21.3 12.6 e197 
4 -8170  4-8400 ,210 341.5 -11.4 -.9 .751 90 .0  ,239 1.215 210.4 416.6 ,925 1.5050 100.0 1.014 -1.0 -28.9 282 .1  .190 
13.69 9 - 8 9  3.19 4.20 7.S9 4.50 12.44 1 /2 /2  88 .7  2 2 . 3  44.6 e 1 8 5  2.655 92.8 163.8 1 . 7  122.40 $.e51 
.358 98.4 .341 1.065 534 .3  528.2 a 7 0 2  1.126A 90 .0  ,691  8.0 34.5 11.7 . 2 1 4  
7.98 4 .24  12.56 1 / 2 / 2  84 .4  18.9 31.6 .711 3.676 92.2 100.7 1 .9  124.40 1 .903  
,918 88.7 a162 ,861 173.0 369.3 . l e t  1.000 91 .3  5.266 10 .4  72.8 lSS .1  . e 4 1  
- 3 5 9  90 .2  -332 1.082 359.1 5 2 3 . 5  ,723 1.441A 97 .9  ,702 -8.8 - 9 . 4  39 .0  .e05  
,744 97.4 ,239 1.200 205.3 421.1 ,913 1.4800 100.6 1.068 - . E  - 2 7 . 5  269.4 ,190 
.91s 88.1  ,187 , 8 5 1  173.4 339.9 , 7 1 4 ~  1.000 81 .2  1.20~ -12.6 - r 2 . 2  l 9 s . r  ,291 
.?*I 97.4 . rag 1 . ~ 0 0  205.3 42i.i . s i 3  1.4860 100.6 1.068 - . e  -27.5 289.4 . i s 9  
7.r3 4.24 i z . 5 6  2111e 7r.i 18.9 e9.4 1,036 3.938 01.0 10.4 9 9 . 3  i o e . 1 0  1.041 
4-1020 1-791¶.7 ,136 335.2 -81 .2  - 6 . 1  
4-7075.7 4-0140 . Z O O  107.8 2 9 . 3  4.3 
11.89 7.88 3 .89  4.02 
4-1i70 4-oiro .too 349.9 - i o . e  - 1 . 4  
,919 89 .7  ,161 ,818 178.6 375.9 , 7 2 0  .996 92 .2  1.205 0 . 1  66.5 154.0 ,209 
.357 87 .7  ,334  1.082 9.3 162.9 . I 2 1 0  1 . 4 4 4 A  9 8 . 2  . l o 2  - 3 . 7  . 5  36 .9  ,189 
,737 96 .1  ,241 1.185 200.1 425.5 .goo i . 4 7 1 0  101.3 i.oez -.o -26.4 27tl.9 ,209 
7.41 3.96 i 2 . n  211i2 74.9 1 5 . 0  3 8 . 1  1 . s ~  3.060 82.3 350 .9  40 .9  8 7 . 0 ~  e.8~4 
4-7050 4-r9SO.l ,133 330.6 -62.0 - 1 . 9  ,920 91.0 . l o 1  ,856 185.3 519.8 ,115 .9940 92 .7  1.263 6.5 65;O 154.3 ,213 
4-7900.1 4-8140 .E l3  162.9 22 .9  3 . 1  1.35s SJ.9 ,337 1.081 16 .3  l S 2 . 9  ~ 1 1 7 0  1.444A 98.3 . 701  - 2 . 7  3 . 9  3 8 . 0  . l S 8  
4-1iro 4 - 8 4 ~  . i r ~  355.0 - 0 . 9  -1 .5 . ? s i  94.0 .2u 1.112 $94.7 429.7 .880 i .45e.o ioi.9 1.050 - . 5  -25.4 984.5 ,220 
11.59 7.00 s.80 8.99 1 . 3 0  3 . 7 4  i e . 8 8  e / i / z  1 4 . 4  13.2 45 .1  1.328 2.725 85.2 549.7 4 5 . 3  76.0~ r . e s i  
4- r 9 a r . a  
4-8140 
4 - 8 4 9 0  







4- 7949 * ? 
4-8180 
4- 7820 
4- 7974 .9 
4-8180 






4- 7914 .9 
4-8150 
4-8420 
. I 5 5  119.6 - 6 4 . 5  
s t 4 4  156.8 1 5 . 0  
. 1 5 P  8 . 2  -4.6 
11.48 1 .44  4 .10  
.179 317 .3  -64.4 
.e70 155.1 12.1 
,113 1 0 . 1  -1 .6  
11-14 7.82 4 . 4 0  
--- - - - __I 
.e33 293.0 36 .8  
. L E I  186.3 -17.3 
.231 342.5 -11.4 
14.55 10.35 5.20 
,230 292.4 39.0 
.eo¶ 188.0 -27.2 
.e24 345 .9  -11 .1  
14.11 9 . 9 8  5.13 
.146 338.1 - 8 4 . 1  
a223 i 7 l . l  30.1 
. e t 1  349.8 -10.2 
l t . 5 1  8.51 4.00 
4-1030 4-7900.0 .134 331.0 -6t.4 
4-7980.0 4-0150 . e l 5  165.1 t 7 . t  
4-0160 4-0430 ,198 354.2 -9.0 
11.94 0.08 3 .01  
4-1440 4-1904.1 . i s 0  3 t 4 . 5  -0s.e 
i i .eo 1.84 a.9t 
4-7.84.1 4-81¶0 .LE3 101.3 t 1 . L  
4-0100 4-0440 .*OS 359.4 -7.4 
-0.9 ,927 93.D . l o ?  .65? 200.4 386.8 . 7 1 4  1.0010 93 .8  
- 1 . 7  .716 91 .3  .257 1.148 183.1 4 3 1 . 1  ,853  1.4440 103.4 
4 . 0 4  7 . 4 4  3 . 5 4  13.31 2 /1 /2  14.9 8.4 5 0 . 1  1.012 2.334 
- 7 . 9  .931 9Y.8 .175 .E61 200.2 391.1 ,710 1.0110 94.5 
- 1 . 1  .?13  89.3 .e69 1.138 178.1 441 .1  ,835 1 .443  304.3 
4 .12  7.51 3.22 13.60 2/1/2 1 5 . 0  6 .1  5 3 . 5  ,828 2.220 
12.5 . B i t  87.3 -176  .856 166.9 331.1 .706A 1.007 8 5 . 8  
-3.6 1.314 99.2 .332 1.053 323.6 535.7 .683 1.424A 92.3 
-1.1 .753 100.9 .e50 1.236 216.4 416.9 ,919 1.5520 100.1 
4.18 1 - 5 1  5 . 1 5  12.63 1/2/2 98.5 21.6 48.9 ,769 2 . 4 1 1  
2 . 1  1.352 82.6 . ~ o  1.072 29.4 163.0 + t a i o  1 . 4 4 3 ~  9 8 . 3  
2.4 t . 3 4 9  80.6 .354 1.064 s 6 . r  104.4 .0880 1 . 4 4 1 ~  9 8 . 2  
--- M A R 8  A R R I V A L  DATE S 2448150 (1.5 SEP 19901 
1.262 10.2 
.695 - 1 . 7  
1 .040 - . 8  
88 .3  339.L 
1.261 11 .9  
.os1 - 1 . 3  
1 . 0 4 4  -.5 
8 8 . 9  336.0 
1.270 - 1 1 . 1  
,817 3.4 
1.080 - .6  
91.9 185.7 
65.1 1 5 3 . 3  ~ 2 4 4  
1 .4  3 4 . 0  .190 
49.8 63.6L 1.SSl  
-22.6 r99 .o  . e 4 0  
65 .6  1 s e . o  .r70 
8 . 8  32 .6  .194 
-90.8 307.4 .265 
51.1 60.4L 1.006 
-60.1 109.9 * 2 P l  
11.5 1o.c .196 
-21.2 261.8 .LO3 
-.6 122.20 1.075 
12.6 .Si5 88.7 ,168 .E58 173.3 338.1 .713A 1.000 86.9 1.289 -1l.t -60.8 191.4 .265 
- 5 . 2  1.356 97.2 .343 1.062 331.6 533.2 ,698 1.427A 93.5 .683 5.L 25.0 11.4 ,197 
-1.4 .744 99.6 .254 l . L l 7  211.2 421.3 .SO1 1.5200 l 0 l . L  1.073 -.I - C 6 . 1  889.2 - 2 1 1  
4.19 1.50 4.83 12.74 1/2/2 94.2 18.4 41.4 .OS5 2 .827 91.3 180.1 a 7  122.30 1.56L 
5 .0  1.351 60.3 .a31 1.080 0 . 1  101.8 .72LD 1.438A 96.0 .694 - 5 . 1  -6.1 34 .0  .189 
-0.9 . g i g  89.0 . i s 1  ,858 178.9 374.0 .reo .996 99.0 i .205 9.5 09.1 i s s . 9  .e25 
- 1 . 5  .?SI o8.e ,254 1.200 eos.9 425.5 .os5 1 . ~ 0 4 0  1oi .a  1.060 - .4  -21.3 276.7 .c20 
4.00 7.40 4.11 i t . 0 7  t / i /e  85.2 15.0 32.3 1.206 3.593 81.1 4.4 34.1 PC.SO 1.127 
-0.1 .oeo 91.0 . i o 1  . o w  105.3  379.4 . n o  . Q O ~ D  9 2 . 7  i . ~ o i  0.0 85.9 i 5 4 . c  ,211  
s.08 7 . ~ 9  4 . ~ 1  i s . 0 ~  erne 04.8 i 3 .0  39.3 1 . m ~  e .wi  03.0  514.1 4 t . t  1 9 . 7 ~  e.874 
-6.1 . o m  9e.4 .la3 .st6 19t.e 3os.i ,TIT .99m 9 3 . t  i . roe .W.L o5.e 154.9 . r t s  
3.4 1.354 0 4 . 0  .a30 i . o r 5  111.4 m . 1  . r i m  i . 4 3 0 ~  s 6 . i  .os1 - t . 5  3 . t  51.7 .:at 
-1 .1  .rei  9s.i .ego 1.189 i w . 9  435.6 . o w  i . 4 1 1 ~  i03.0 i.oss -.s -m.t t 9 t . i  .mi 
3.05 T e e s  3.9~ 13.10 t i l i e  04.9 10.0 44.3 i.eo9 t m e  80.1 541.0 40.5 1 0 . 4 ~  i.m~o 
4.L 1.355 06.3 .334 1.070 14.0 167.5 .7lOO 1.4391 96.1 .a93 - 3 . 3  .2 32.9 . l o t  
-1.6 .?LO 96.T .E51 1.184 0OD.I 4 t 9 . 8  .88e 1.4000 lOL.4 1.060 - .4  - t4 .4  884.3 .LSO 
2 19 
STOPOVER TIME I 30 D A I S  1990 OUTBOUND SWINGBY MI331C.N DURATICIN i 600 C A Y S  
MAR3 ARRIVAL C A l E  = 24481SO 
1 S  SEP IS90 -. -- .-  . . . . .  
LAUNCH SUNGBY EPEE01 R A l  -0ECLl I I V l - P 3 1  1 ECCEN SUA THETl THE12 PERlH APHEL P 3 1  2 V 2 I 2 OEtL2 RAP SPECCP 
f)WNGBI A R R I V E  WEE03 R A 3  OECL3 I 3 V 3 P31 3 ECCEN 3HA THET3 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPEEC4 
DEPART RETURN SPEEDS R A 5  OECLS 1 5 V 5 P3 I  5 ECCEN SMA T H E T I  THE16 PERIH APHEL PSI  6 V 6 t 6 DECL6 RA6 SPEEC6 __ - - PROP AERO -0VL.- -OVA -EVA --OVD-.-EVR TYPE SUN A 3UN R K A P P A  - A  E INC RAP EECLP ETA PERIC 
4-7850 4-7981.9 .152 318.7 -63 .7  -6 .7  .927 93 .9  ,167 .857 200.3 386.9 
4-1987.9 4-8130 ,240 158.6 16 .8  3.0 1.351 83.0 .343 1.071 28 .0  168.1 
4-8160 4-0450 ,174 5 .6  -5 .3  -1 .7 . 7 1 4  93.3 .264 1.156 189.2 437.4 
11.61 7 . 1 3  4 . 0 7  3.80 1.20 3.66 13.41 2/1/2 84.9 8 . 3  
4-1860 4-1992.0 . 1 7 5  316.0 -63 .4  - 7 . 5  .931 95.6 ,175 .e61 208.2 391.2 
4-1992.0 4-8150 ,263 l S 6 . 9  13.4 2.6 1.349 01 .1  ,350 1.064 35 .1  168.7 
4-0180 4-8460 ,164 1 3 . 1  - 2 . 6  -1.8 .108 91.3 .273 1.143 183.5 441.3 
1 1 . 1 5  7.80 4.35 3.95 7.35 3.45 13.67 2/1/2 85.6 6.1 
~ 7 1 4  1.0000 93.8 1.262 9 . 9  65.0 l S 3 . 9  ,239 
. IO40 1.438A 96 .1  .680 -1 .9  S.2 3 0 . 5  .183  
.a50 1.4610 103.7 1.050 - . 3  -21 .8  299.8 . e 1 4  
4 8 . 3  1.048 2.445 81.4 342.3 48.9 6S . lL  S.Sl4 
.710 1.0110 94.5 1.263 10.9 64.8 1 5 3 . )  .263 
,8910 1.436.4 9 5 . 9  .684 - 1 . 4  6 . 7  29 .2  . l e 6  
.831 1.4550 1 0 4 . 5  1.047 - . 3  - 2 0 . 1  3 0 7 . 4  .E69 
5 1 . 4  ,867 2.305 88.2 339.5 50.8 61.4L 1 .132  
4- 7840 4- 1984.1 
4-7984, I 4-8160 
4-8190 4-8440 
4-1850 4-1988.0 
4- 1988.0 4-8160 
4-8190 4-8450 
4-7860 4-7992.1 




















- - - -_ - - __ MARS ARRIVAL DATE 0 2448160 125 SEP 19901 - --- - - 
4-1810 4-1949.6 ,229 292.5 38 .9  12.4 ,914 88.7 ,168 .856 113.3 337.9 .713A 1.000 8 6 . 9  1.269 -11.1 - 6 8 . 2  191.2 -263  
4-1949.8 4-0160 -263 190.4 -20 .8  - 4 . 0  1.356 97.7 .347 1.064 329.6 337.4 .695 1.433A 91.4 ,676 4 .1  20.1 10.0 ,196 
4-8190 4-8410 .251 347.2 -10.9 -1 .7 ,147 101.9 ,273 1.239 217.1 421.4 -901  1.5180 102.0 1.080 - . 2  -24.4 268.9 .e27 
1 4 . 8 1  10.64 5.13 4.17 7.56 5.52 12.98 1/2/2 103.2 18.0 47.5 .e68 2.484 90.4 190.3 -2.0 122.00 i . 2 0 9  
4-1820 4-7957.1 ,240 290.4 4 1 . 0  13.4 -918  90 .1  ,162 ,857 180.1 347.4 ,719A .9960 88.3 1.268 -11.4 - 7 2 . 9  189.1 ,263 
4 - 7 9 5 7 , l  4-8160 ,263 191.5 -37 .9  -6 .9  1.550 95 .2  ,338 1.012 339.3 535 .0  .709 1 .435A 9 2 . 6  .682 7.2 31.0 9 .0  -205 
4-8190 4-8420 .236 350.5 -10.0 - 1 . 1  -737 100.5 .270 1.218 211.1 425.6 .E89 1.3480 102.5 1.012 - e l  -24.0 218.4 -234 
14.82 10.45 5.31 4.37 7 . 7 8  5.13 13.09 1/2/2 98.7 15.3 35.0 .e67 3.325 89.0 12.9 -34.6 122.10 C.016 
4-7830 4-7979.6 .140 332.7 -64.0 -6.1 ,921 91.0 ,161 .E56 185.5 378.9 .719 .9940 9 2 . 6  1.263 9.4 67.4 155.9 e222 
4-1919.6 4-8160 e222 168.4 33 .9  5.3 1.356 86.9 ,333  1.080 12.3 171.7 . I 2 0 0  1.439A 94 .1  .COS -4 .3  -4.6 31.0 -184  
4-0190 4-8430 .e21 354 .3  -8.8 -1.8 . l e 8  98.9 .269 1.199 206.1 429.6 ,876 1.5220 103.0 1.065 - .1 -23.3 284.1 *e42  
w . 5 9  8.69 3 .93  3.90 7.29 4.76 13.22 e / m  93 .8  12.0 34 .5  1.217 3.369 81 .9  .4 38.0 8 3 . 3 ~  c.883 
.923 92.4 .163 .E16 192.6 383.1 .717 ,9950 9 3 . 2  1.262 9 . 2  65.2 114.5 
1.354 8 5 . 1  .337 1.017 19 .5  171.8 .7140 1.439A 94 .1  .685 -2 .9  . 3  29.2 
.720 97.2 .271 1.181 200.5 433.5 ,862 1.5010 103.5 1.059 - . l  - 2 2 . 4  2 9 1 . 9  
7.22 4 . 4 1  13.37 2 /1 /2  93.8 10.5 40 .9  1.209 2.862 84.4 352.2 44 .3  I 3 . 2 L  
.927 93 .9  .167 .e57 200.3 387.0 .714 1.0000 93 .0  1.262 9 . 1  64.4 154.2 
1.352 83.4 .342 1.073 26.1 172.1 -7060 1.439A 94 .1  .682 -2.2 3 . 0  27.8 
.712 95.4 .274 1.165 194.7 437.3 ,846 1.4850 104.1 1.054 - . I  -21.0 2 9 9 . 6  
7.23 4.08 13.56 2/1/2 9 4 . 1  8.3 4 5 . 5  1.080 2 .584  86.1 346.8 4 7 . 9  67.OL 
.931 95.6 . 1 7 5  ,861 208.2 391.2 .710 1.0110 94.5 1.263 10 .6  63.9 1 5 4 . 1  
1.349 81.6 .348 1.067 33.1 172.6 .6950 1.438A 9 3 . 9  .678 -1.6 4 . 9  26.5 
.704 93.4 ,280 1 .151  188.9 441.0 .e28 1.4730 104 .9  1.049 - . l  -19.4 3 0 1 . 3  
1.29 3.79 13.78 2/1/2 94 .7  6.2 49 .1  .909 1.408 87.2 345.3 50 .4  62.9L 







,192 4 . 1  
11.95 8.12 
.170 314.7 
.e51 159 .1  
,179 10.5 
11.91 8.08 
- 6 3 . 2  
24.8 
-7 .3  
3 .92  
-63.0 
19.2 
- 5 . 5  
4.04 
-62.4 
15 .0  
-3.2 
4 . 2 9  
-6.1 











.232 292.3 39.2 
.267 192.5 - 1 6 . 6  
.283 349.1 -10.8 
1 5 . 7 8  11.50 5 .18  
.221  290.8 40.2 
.e48 193.4 -26.3 
.265 351.9 -9 .6  
15.19 10.96 5 . 1 1  
.168 341.4 -69.6 
.LO1 173.6 49 .0  
,247 3s5 .2  -8.4 
13.97 9 .68  4.26 
.141 325.3 - 6 4 . 0  
, 2 2 1  167.4 30.2 
.230 559.0 -7 .0  
12.83 8.93 3.94 
,148 317.5 -62 .6  
.e34 164.1 22 .2  
. e l 4  3.6 - 5 . 3  
12.48 8.61 4 . 0 2  
,167 313.6 -61 .3  
.251 161.9 1 6 . 9  
,198 9 . 1  - 3 . 3  
12.50 6 . 4 0  4 . 2 1  
12.7 .915 
-3 .3  1.357 
-2 .1  *751  
4.29 7.68 
12.5 .918 





-2 .0  .729 
4 .30  7.69 
-6.4 ,923 
4 . 8  1 . 3 5 5  
-1 .9 .719 
3.90 7.30 
-6.3 .926 
3 . 8  1.353 
-1.9 .710 
3 .88  1.27 
-6.9 . 9 3 l  
3 .1  1 . 3 S l  
-1.9 ,701 
3.92 7.32 
88 .7  







9 1 . 1  
0 8 . 0  
101.3 




4 .99  
93 .9  
84.0 
97.7 
4 .58  
95.6 
82 .2  
95 .7  
4 .21  
.168 .e56 173.3 
.352 1.067 327.8 
,296 1.269 222.8 
13.27 1/2/2 111.1 
el62 .e57 180.5 
,343 1.074 336.5 
,291 1.242 211.3 









,160 , 8 5 7  186.0 371.0 
.334 1.084 7.8 175.4 
.e87 1.218 211.7 429.6 
13.47 2 /1 /2  101.1 12.7 
.163 .e56 192.6 382.9 
.337 1.081 17 .0  173.4 
.286 1.197 206.0 433.4 
13.60 2/1/2 101.9 10.4 
.167 .e57  200.2 387.1 
.341  1.077 23 .9  175.6 
.287 1.178 200.2 437.2 
13.75 2/1/2 102.2 0 . 3  
.175 .e60 200 .1  391.3 
,348 1.072 30.7 176.0 
.e90 1.161 194.3 440 .8  









































1 . 4 4 5 A  92.3 
1.5160 1 0 4 . 1  
























8 4 . 2  
1.263 
.614 
1 . 0 5 3  
05 .7  
-11.3 -88.9 1 9 1 . 6  
3 .5  16 .9  9 .3  
. 3  -22 .1  268.7 
13.1 - 4 7 . 3  122.40 
-10.6 - 1 0 . 8  188.4 
5 . 1  23.5 9 .8  
- 2  -22.5 276.2 
16 .3  -41 .4  121.70 
11.4 73.0 151 .7  
-7.4 - 1 4 . 1  32.4 
. 2  -22.2 283.9 
9 .3  26 .7  92.50 
9.5 65.9 1 5 4 . 0  
- 3 . 1  -3 .1  27.9 
. I  - 2 1 . 4  291.7 
358.9 40.7 77.3L 
9 . 6  64 .1  1 5 4 . 4  
-2 .5 .9  26.1 
. l  -20.3 299.5 
352.5 4 6 . 2  69.8L 
10.3 63 .1  1 5 4 . 1  
- 1 . 0  3 .4  24.7 
. I  - 1 8 . 7  307.2 















. E 4 6  
1.066 






. e 5 1  










* 2 8 4  
1 .461  
e.a47 
4-1870 4-1998.4 .195 314.2 - 6 0 . 0  - 1 . 9  ,917 97.3 ,186 -866 215.9 395 .1  ,705 1,0200 95.4 1.266 i l . 3  62.2 1 5 5 . 3  * e l 6  
4-1996.4 4-8110 .270 160.7 12.9 2 . 7  1 .348  80 .2  ,356 1.065 38.2 176.6 ,6850 1.444A 91 .9  -669  -1 .2  5 . 2  23.3 ~ 1 9 0  
4-6200 1-8410 . l e 4  1 5 . 9  -.I -1.9 .693 93.5 ,297 1 . 1 4 5  188.3 444.4 ,805 1.4860 106.0 1.040 .1 -16.7 314.9 a 2 9 8  




4 - 7 8 5 0  4-706B.l 
4-7900.1 4-8100 
4-1210 4-64¶0 
4- n e o  4- 7992 .L 
4 - 1 9 w . e  4-8100 
1-8210 4-0460 
_- 
- . -  MARS ARRIVAL DATE = 2448180 I 1 5  OCT 19901 - 
. l S 2  328.9 -66.8 - 7 . 2  .923 92.5 ,162 .0S6 192.9 582.3 ,711  ,9950 9 3 . 1  1 .203  10.5 
.e42 l l l . 1  59.6 8.5 1 . 3 5 7  06 .6  , 3 3 0  1.007 13 .7  170.0 e7190 1.455A 90.7 .e75 - 1 . 4  
. E l l  859.9 -6.4 -2 .1  . I t 1  102.1 .304 1.210 211.4 433.4 ,040 1.5070 105.0 1.011 - 4  
1 5 - 0 1  9.73 4 . 0 1  4 . 1 4  1 . 1 3  5 .66  13.08 2 /1 /2  108.3 10.5 30.6 1.023 3.788 7 9 . 6  1 . 4  
-6 .4 ,926 93 .9  .161 . e 5 1  200.2 301.1 ,714 1.0000 93 .0  1.262 9 . 8  
4 .4  1 .356 84 .6  .342 1.004 2 1 . 3  170.8 :7130 1 . 4 3 5 A  90 .6  , 615  - 3 . e  
-2.0 . I 1 0  100.2 .302 1.194 205.6 137 .0  . E 3 4  1 . 3 5 5 0  105.4 1.064 . 3  
3.96 1 .30  5.16 14.01 w i i 2  109.1 0 . 3  38.6 t .098  3.024 01.0 ~ 5 0 . 6  
,140 3 1 1 . 5  -8L.8 
$ 2 3 1  181.6 26.5 
.230 3.9 -4 .9  
13.19 9 .21  4.02 
.164 312.7 -80.4 
.2(7 181.1 19.4 
,220 8.8 - 3 . 0  
lt.94 8.04 4 . 2 1  -_ - - . . - - 
- 6 . 6  ,931 95.6 ,171 ,860 200.1 391.3 .110 1.0110 94 .¶  1.203 10.0 
3.5 1 .353  82 .9  ,340 1.079 28.1 119.1 ,7040 I . 4 5 5 A  90.5 ,610 - 1 . 1  
-2 .0  .699 90.1 .303 1.174 199.6 440.6 a018 1.5300 105.9 1.057 63 
4.00 7.40 4.73 i 4 . i ~  P I I I L  109.6 6 . 3  4 3 . 5  .980 e . m o  8 3 . 1  314.5 
MARS ARRIVAL DATE = 2448190 (23 OCT 19901 -- 
8 8 . 4  15L.7 
- 8 . 4  & @ . e  
- 2 0 . 1  L91.1 
3 1 . 1  8 3 , l L  
64.1 1 1 4 . 4  
-1 .4 25.8 
-19 .5  L99.3 
43.4 13.6L 
8e .1  151.1 
2 . 1  L3 .9  
-18 .0  3 0 F . l  
48.4 61.9L 
-_ 
. t 4 2  
-191  
, 261  
. t 3 4  . 1 8 0  
.PIE 
2.212 . e 4  1 
- 1  89 
s 296 
1.680 
t . 8 4 9  
4-1810 4-7981.9 .153 319.0 -63 .9  -6.7 .927 93.9 .167 .e57  200.3 386.9 ,714 1.0000 93.0 1.262 10.0 65.2 153.8 
4-7901.9 4-8190 - 2 4 1  111.7 33.2 5.6 1.350 85.4 .344 1.091 18.2 181.6 ,7160 1.467 0 9 . 1  .669 - 4 . 3  - 4 . 6  26.5 *a96  
4-8220 4-8450 .e65 4.8 -4 .2  -2 .2  ,712 102.0 ,321 1.216 210.0 436.9 .828 1.0050 106.2 1.011 - 0  -10.6 L99.1 -305  
14.12 9 - 9 9  4.08 4 . 1 1  1 . 5 1  5.67 14.32 2/1/2 114.7 8.5 33.8  1.037 3 .440  78.8 8.1 3 8 . 3  1O.OL L . 8 3 0  
4-1860 4-7992.L ,162 312.1 -59 .0  -8.5 .931 95.6 ,175 .a80 208.1 391.4 .710 1.0110 94.5 1.P63 9.0 61.8 1 5 5 . 4  . e 4 4  
4-199t .L 4-8190 .e44 168.1 22.8 4.0 1.350 83.5 .349 1.007 25.3 181.8 .7080 1.487 0 9 . 0  - 6 6 1  -La6 . I  24.L * I 9 4  
4-8L2O 4-8460 . E l 5  8 . 9  - 2 . 5  -2.1 .700 100.1 .319 1.191 204.8 440.5 . O i l  1.5700 106 .6  1.063 - 5  -11.3 306.9 a s 1 1  
13.85 9 - 1 3  4 - 1 0  4 . 1 1  1.12 1.34 14.44 W l l 2  115.1 6.5 40.1 1.012 2.915 '81.0 L.0 4 8 . 1  11.6L 1 . 9 3 1  
MAR8 ARRIVAL DATE 8 2448eOO 4 NOV 1990) - - 
4-7650 4-1981.8 -117 326.1 -80.9 -8 .8  -927  94.0 ,167 ,898 200.7 386.L 
4-1987.8 4-8L00 -275 176.1 41.1 8.1 1.361 88.3 ,348 1.100 14.3 184.L 
4-8L50 4-0450 -296  6.L -3.1 -PSI , 711  101.8 ,543 1.243 L16.0 436.8 
11.05 11.04 4 . 3 8  4 - 6 1  0.00 6.66 14.71 t?/l/e 111.8 0.7 
4-1860 4-199L.R .162 312.3 -60.0 -8.5 ,031 M . 0  ,115 .E80 LW.1 391.1 
4-7992.L 4-0200 .e43 l T L . 8  L7.b 4.8 1.319 84.3 ,351 1.097 e2.e 184.3 
4-8L80 4-8460 .L?L 9.8 -1.8 4 . 3  .TOE 103.4 .S38 l.Ll0 L l O . 0  440.3 
22 0 
3 1 0 P O V E R  T I M E  J SO O A Y S  1990 OUlBOUND SWINGBY MISSION O U R A T I O N  = 6 4 0  C A Y S  
HAR3 ARRIVAL DATE : 2448090 
1 7  JUL 1990 
LAUNCH SWNGBY SPEED1 R A 1  -DECLl I 1 V 1 PSI 1 ECCEN SMA THE11 THE12 PERIH APHEL PSI  2 V 2 I 2 OECLZ R A E  3PCECe 
SWNGBv ARRIVE 3PEEO3 R A 3  DECL3 I 3 V 3 PSI  3 ECCEN SMA T H E 1 3  THE14 PERIH APHEL PSI  4 V 4 I 4 OECL4 RA4 SPEEC4 
DEPART RETURN 8PEEOS RAS OECL5 t 5 V 3 PSI 5 ECCEN SUA THE15 THE16 PERIH APHEL PSI  6 V 6 I 6 DECL6 RA6 3 P L E 0 6  - - _- -. __ PROP AERO DVL DVA-EVA- O V O  -5VR TYPE SUN A SUN R KAPPA-- - A  E INC RAP DECLP E T A  PERIC 
- -. - __ ._ - - -__-_ __ 









4- 1964 .r 
4-7949.9 a239 3 3 4 . 3  -73 .1  -12.5 .916 81.5 .174 ,871 157 .7  353 .0  .719A 1 .023  6 9 . 0  1.277 1 3 . 0  76 .5  166 .4  .e96 
4-8090 .296 1 8 5 . 3  3 0 . 8  6 . 3  1 .383  9 7 . 1  .393 1.154 334 .6  498 .6  .701 1.607A 110.2  .761 - 6 . 9  - 9  4 4 . 4  -519  
4 - 8 4 2 0  . I30  5 . 4  - 3 . 9  - 1 . 0  .752 87 .7  .P i5  1 . 1 5 4  171 .6  427 .1  .906 1.401 100.5 1.051 - 1 . 3  - 3 0 . 6  276 .2  - 1 9 0  
11,32  8 .06  5.29  7.26 10.64 2 . 7 6  12 .44  2 /1 /2  38.7 1 6 . 4  4 6 . 5  .688 2.132 8 1 . 9  1 2 . 0  3 5 . 6  129.00 1.013 
4-7957.6  .19S 3 3 7 . 0  -68 .1  
4-8090 .251 184.6  LO.@ 
4-8430 ,135 1 3 . 4  - 1 . 3  
14.80 7 .48  4 . 6 3  
4 - 7 9 6 4 . t  .171 338 .9  - 6 5 . 1  
4-6090 .232 181.8 16.9 
4-8440 - 1 4 4  21.6  1 . 3  
14 .82  7.33 4 .28  
- 9 . 1  ,917 86 .5  .169 ,867 162 .3  360 .2  , 7 2 1  1.014 9 0 . 0  1.274 1 0 . 9  73.6 158 .9  .251 
t 3.7 1.389 94.7  .397 1 .182  3 4 3 . 4  494.9 -713 1.651A 1 1 1 . 3  .I75 - 4 . 1  8 . 1  4 5 . 8  .321 
-1 .2 .749 86 .2  .227 1 .147  167.0 4 3 2 . 0  . e 8 6  1.408 101.4 1.048 - 1 . 3  - 2 9 . 3  283 .5  .el0 
I 7.31  10.69 2 . 8 6  12.72 2/1 /2  3 3 . 4  1 3 . 3  1 4 . 8  ,954 2 . 1 7 3  81 .9  1 4 . 8  4 1 . 3  119 .60  1 .119  
- 8 . 3  ,917 8 7 . 1  ,165 ,864 167.3  566.0 ,721 1 .006  9 0 . 8  1.271 1 0 . 0  71.5 155 .7  . 2 3 E  
1 2.8 1.393 92 .4  .402 1.203 3Sl .S  492 .4  -720 1.686A 112.1  .784 -3 .0  11 .1  1 7 . 1  .327  
I -1 .4  -745 8 4 . 5  -244  1.141 162.3  436 .9  ,863  1 .418  102 .7  1 .045  - 1 . 3  -27 .8  290 .8  .232 
I 7 .50  10 .87  3 . 0 3  13.06 2/1/2 30.8  10 .4  5 6 . 6  1.118 2 . 1 0 2  80.8 1 3 . 5  4 3 . 8  110.60  1 .231  
4-9010 4-7969.9 . 1 5 5  339 .7  - 6 4 . 0  - 1 . 4  .918 8 8 . 6  ,162 .86O 172.8  370 .6  .721 1 , 0 0 0  9 1 . 5  1.268 9 . 6  70 .2  154 .4  a225 
4-7969.9 4-8090 .e25 1 1 7 . 4  1 4 . 7  2 . 3  1 .396  9 0 . 3  .406 1 .217  358.9 490 .8  .723  1 . 7 l l A  112.7  ,790 -2.4 12.8 48 .0  ,333  
4-8120 4-8450 ,118 29.9  4 . 3  - 1 . 7  .742  82 .4  .265 1.134 157 .7  441 .9  .e34 1 . 4 3 5  104.2 1.043 - 1 . 3  -26.2 298.1  e260 
15.10  1.44 4 . 1 1  1.66 11 .03  3 .33 13.51 21112 29.3 7 . 8  5 7 . 3  1.188 2.086 8 1 . 3  8 .8  4 5 . 8  100.70  1 .291  
4-7620 4-7974.6 .149 338 .9  - 6 4 . 1  - 7 . 2  .919 8 9 . 8  .161 ,858 178.9  374.5 ,720  ,996 9 2 . 0  1 .265  9 . 7  69 .7  153 .9  a227 
4-7914.6 4-8090 .E27 172.5  1 3 . 1  2 . 1  1.397 8 8 . 3  .410 1 .225  5 . 7  1 3 0 . 0  .7220 1 .7281 113.1  .794 -2 .0  1 3 . 9  48 .5  ,338 
4-8120 4-6460 .180 37.7 7 . 1  -1.9 .739 1 9 . 9  .293 1.128 153.3  4 4 7 . 0  .798 1.459 106.1 1.011 - 1 . 4  -24 .4  305 .2  ~ 2 9 4  
11.64 7.84 4 .03 7 .80  11 .17  3 . 8 1  14 .12  2/1/2 28.5  5 . 6  57.8 1 .161  2.068 82.7  2 . 3  4 7 . 4  90 .80  1 . 2 4 1  
- HARS ARRIVAL DATE = 2448100 (27 JUL 1890) _______---- - - 
4-7790 4-1958.0 .190 336 .0  - 6 7 . 2  - 9 . 4  .917 8 6 . 5  .169 ,867 162 .3  360.8 
4-7958.0 4-8100 - 2 4 4  183 .5  2 7 . 6  4 . 7  1 .377  94.1  .372 1 .138  344 .8  102 .0  
4-8130 4-8430 .134 6 . 5  - 3 . 7  - 1 . 2  .745 8 7 . 7  -225 1 .149  172.2  431.1 
13 .63  7.39 4 .56  6.24 9 . 6 1  2 .83 12.67 2/1/2 4 1 . 7  13 .5  
4-7800 4-7965.1 .161 336 .7  - 6 3 . 0  - l . S  .911  8 7 . 5  .165 .e64 167.1  367.2 
4-7965.1 4-6%00 .219 1 7 9 . 3  2 1 . 0  3 . 3  1.380 9 1 . 1  .374 1 .153  353.9 499 .1  
4-8130 4-6440 ,138 17.1 - . 9  -1 .4  .741 86 .1  .e39  1 . 1 4 2  167.4 4 3 5 . 8  
13.39 7.10 4 . 1 8  6 . 2 9  9 .67  2 . 9 2  12 .98  2/1/2 3 8 . 3  10 .1  
.721 1.014 9 0 . 1  1.214 10 .5  7 2 . 7  158 .0  ,244 
.E90 1 .408  101 .2  1.040 -1.2 - 2 8 . 6  284 .1  . e 0 7  
4 7 . 2  1.009 2 .497  8 1 . 1  15.P 3 7 . 9  121 .00  1 .511  
I . r i d  i . 5 6 i ~  1117.9 . 7 5 i  - 5 . 0  4 . r  4 5 . 6  .e80 
’ . 7 2 l  1 .006  9 1 . 0  1 .270  9 . 3  6 9 . S  1 1 4 . 5  .el9 
.721 1.584A 108.7  .758 - 3 . 3  9 . 0  4 6 . 7  .282 
1 .869 1 . 4 1 5  102.4 1 . 0 4 5  - 1 . 1  - 2 7 . t  P91.5 ,227  
50.8  1.256 2.330 79.8 1 2 . 1  4 2 . 4  109.50 1 . 6 7 0  
I .721 1.000 9 1 . 6  1 .268  8 . 9  6 8 . 0  153 .9  . 2 l t  
. I230  1.599A 1 0 9 . 2  .762 -2 .6  1 1 . 3  4 7 . 3  .265 
52.0  1 . 3 3 3  2.283 8 1 , O  6.1 4 5 . 4  98 .00  1.710 
I .a43 1.427 i 0 5 . 1  1.043 - 1 . 1  -25.5 r g e . 8  .est  
4-7610 4-7970.7 .146 337 .3  - 6 1 . 1  - 6 . 7  ,918  8 8 . 6  .162 ,860  172 .6  371.8 
4-7970.1 4-6100 .212 174 .0  17.7  2 . 7  1.381 8 9 . 6  ,371  1 .161  1.6 1 3 8 . 4  
4-8130 4-0450 e147 26.1 2 . 4  -1.6 .737 84 .2  .e57 1 .135  162 .5  440.5 
15 .49  7.11 4 . 0 1  6.39 9.76 3.10  13.37 2 / 1 / 2  3 6 . 8  8 . 1  
*-mro * - ~ g ~ . n  330.5 -8z.6 -0.5 . g i g  8 9 . 8  ,161 .a58 178.7  375 .3  ,720  ,998  9 2 . 1  1 . ~ 6 ~  9.1 6 7 . 7  1 5 4 . 0  .cia 
4-8130 4-8460 . i o 3  3 5 . 0  5 . 7  -1.8 ,734 8 1 . 9  .mi 1 . 1 2 8  157.8  4 4 5 . 3  ,812  1 . 4 4 5  105.3 1.041 - 1 . r  -23 .7  301.0 . re i  
4-79I5 .8  4-8100 . t i 6  168 .9  1 5 . 3  2 .4  1.381 87.7  ,580 1.164 8 . 4  137.8 .7210 1.607A 109.6  ,764 -2 .2  1 2 . 6  4 7 . 6  .E89 
13 .84  P.37 3 .94  6 . 4 7  9.85 3 . 4 2  13.88 2 / 1 / 2  3 6 . 0  5.8 5 3 . 3  1.P90 e.230 8 3 . 3  3 5 8 . 1  4 7 . 5  87.8L 1 . 5 6 1  
4-7030 4-7979.4 , 1 4 3  333 .6  -64.8 - 6 . 7  . 9 2 i  9 1 . 1  ,161 ,856 185.1  378.7 . r i g  .9940 9 2 . 6  1 .264  9 . 6  68.1 i5s.r .res 
4-7979.4  4-8100 ,226 164.4 1 3 . 4  2 . 2  1 .381  8 5 . 9  -584  1.165 14.8 137.7  ,7170 1.612A 109.8  . I64  - 1 . 8  1 3 . 5  4 7 . 6  . e 9 2  
4-6130 4-6470 . l o 7  4 3 . 5  6.8  -2 .0  ,731 7 9 . 0  . S i 2  1 . 1 2 2  153.3 410.4 . 7 7 2  1 .472  1 0 7 . 4  1 . 0 4 0  - 1 . 3  -21 .7  313 .0  ,518 
14.47  7 . 9 2  3.96 6 . 5 5  9 . 9 2  3 . 9 6  14.58 2 /1 /2  3 5 . 6  4 . 1  55.1 1 .174  e . 1 8 1  85.3  350.9 48.8  78.4L 1.363 
4-7040 4-7983.3 .153 329 .0  - 6 6 . 9  - 7 . 3  .925 9 2 . 5  ,162 .e56  192 .9  382.3 .717 .9950 9 3 . 1  1 .263  1 0 . 3  68.5 152.7  .e43 
4-7983.5 4-6100 ,213 160.5 1 1 . 6  2.0 1 .379  84 .1  ,388 1 . 1 6 2  2 1 . 3  1 3 8 . 0  -7110 1.613A 1 1 0 . 1  .783 -1.6 1 4 . 2  4 7 . 4  .293 
4-8130 4-8480 .?.e3 51.1 1 1 . 5  -2.3 ,727 71 .4  .354 1.116 149.4 456 .0  -121 1 . 5 1 2  110.1 1.039 - 1 . 4  -19.6 319.7  -368  
15.11  8.68  4.08 6 .63  10.00 4 . 8 0  15.58 2/1/2 3 5 . 6  4 . 2  5 7 . 2  1 .017  2 .091  8 6 . 7  3 4 5 . 1  4 9 . 7  71.2L 1.109 
- MAR3 ARRIVAL DATE I 2448110 ( 6 AUG 1990) ___ -. 
.910 8 8 . 0  .183 . e59  161 .4  327 .0  . 70 lA  1.016 8 5 . 1  1.272 - 1 3 . 1  - 6 7 . 2  168 .7  , 321  
1.358 99 .9  ,362 1.064 322.0 517.9 .679 1.450A 101.6  ,708 6 . 2  28 .7  20.6  .e38 
.741 8 9 . 3  ,226 1 . 1 5 2  177.7 430 .4  . e 9 2  1 . 4 1 3  1 0 1 . 2  1.049 - 1 . 0  -27 .9  284.4 .e06 
8 . 5 6  2 . 9 1  12.67 l / 2 /2  6 2 . 0  1 3 . 6  37.5 . 5 8 5  3 . 1 1 3  94 .5  177 .7  3 .6  lZ6.60  1.Z36 
1 3 . 7  
-6.9 

















4 - 7 9 7 i . t  
6-6110 
4-6450 




,391 . 1 38 
15 .08  
. P l 2  










. t o 9  
,151 
1 2 . 5 4  
i r . 4 6  
i r . 1 7  
290 .9  
180.6 
3 . 8  
8 .50  
340.0  
184.5 
3 . 8  
7.79 
336 .0  
177 .0  
12.2 
9 .08  
3 5 . 8  
- 3 0 . 1  
-5 .8  
5 . 5 9  
-70 .5  
4 2 . 1  
- 5 . 6  
4 . 6 6  
- 6 2 . )  
- 3 . 0  
4 . 1 4  
2e.r 
-11 .0  .916  86 .5  .169 ,867 182 .4  3 5 8 . 5  .721A 1.014 8 9 . 8  1 .274  12.1  7 6 . 0  162.0 . e74  
7 . 8  1 .368  9 4 . 3  , 3 5 5  1.106 3 4 3 . 5  509 .3  , 7 1 3  1.498A 104.6  ,731 - 8 . 0  - 5 . 6  4 S . O  . e 5 9  
- 1 . 3  ,741 8 9 . 3  .226 i . 1 5 2  177.7 430 .4  .a92 1 .413  101.2 1.049 - 1 . 0  -27.9 264.4 .ZOO 
3 . 7 %  9.09 2 . 9 1  i e . 6 7  e i i i z  5 3 . 5  i a . 8  3 3 . 3  .798 3.302 83 .2  1 4 . 6  2 9 . 1  iee.zo 1.037 
- 1 . 3  
4 . 0  
-1 .4 
5 . 4 0  
4 - 9 6 1 0  
4- 19 7 1  .i 
4-8140 
4- t 6 t O  
4- I 9  I ¶  , 8  
4-6140 
336.1 
171 . 8  
21 - 4  
6.95  
- 8 0 . 3  
. 3  
3.96 
r 1 . o  
-6.4 
3 . i  
- 1 . 6  
1.48 
3 3 8 . 2  
186.8  
31 . O  
7 . 0 0  
- 6 1 . 2  
1 7 . 1  
3 . 9  
3 . 8 9  
-8.1 
- 1  * o  
5.47 
-6 .4 
2 . 4  
- 1 . 9  
5 .52  








6 .90  
89 .7  
8 7 . 3  
83 .7  
3 . 1 8  
91 .o 
6 5 . 6  
81 .1  
a .55  
178.8  315.9 
1 0 . 1  145.1 
162 .8  444 .0  
44 .5  6 .9  
I 183 .4  379.1 
18.4 141.1 
, 157.8  448 .7  
I 1 4 . 2  4 . 0  
. 7 e o  .998 
-7210 1.932A 
e821 1.437 
4 9 . 4  1.371 
.719 .9940 
.716D 1 . 5 3 4 l  
.787 1.457 
52.0 1 . 2 4 4  
9 2 . e  1.265 8 . 7  6 6 . 9  1 1 4 . 0  ,209  
t . 3 9 P  83 .7  3 5 1 . 4  47.1  04.9L 1 .908  
9 2 . 6  1.263 9 . 2  68 .9  154 .0  .It0 
106.5  ,741 - L . O  1 1 . 9  4 5 . 7  . C Y 1  
108.5 1.040 - 1 . 0  -Pl.O 313.6  .SO4 
2 .281  88.1  341.8 4 6 . 8  76.OL 1 .594  
i 0 8 . 3  .74e - r . 3  i 0 . r  4 5 . 8  .e50 
104 .8  1 . 0 4 1  - 1 . 0  -r3.0 ~ 0 6 . 0  . z 7 1  
4-1830 4-7979.? ,138 3 5 2 . e  - 4 3 . 1  
4-6140 4-8470 ,168 4 0 . 7  7.4 
4-7979.7 4 - 8 i i o  .e10 i 6 t . t  i 5 . r  
1 2 . 9 1  7.46 3 . 9 1  
4-7840 4-7983.8 .140 S27.4 - 6 5 . 7  
4-7903.8  4-8110 .256 158 .8  13.0 
4-8140 4-8480 .19S 49 .7  10.1 
13.15 6.10  4 . 0 2  
6923 92.4  . l e 3  .OS6 192.8  382 .5  . ) I 7  ,9950 9 3 . 1  1 .283  1 0 . 0  6 7 . 5  153.L . L S 6  
1.568 8 3 . 9  ,568 1,122 2 2 . 9  145.4 .7090 1.534A 1 0 6 . 7  . I39  -1.6 12.7  4 S . 3  . e 1 4  
.721 77.9 .334 1.116 113.3 4 5 3 . 8  ,743  1.188 108.8  1 .038  - 1 . 1  -18 .8  320 .6  . 3 4 ¶  
8.95  4 . 1 8  I5.11 2/1/2 4 4 . 3  3 . 3  14 .6  1.077 L.180 8 7 . 0  342 .0  49 .6  69.2L 
4-1650 4-7987.5 ,166 323.1 -67 .0  - 7 . 1  ,927 94.0 . i 6 7  ,857 zoo.$ 386.3 . 7 i 4  i.ooio 9 3 . 7  1 . ~ 6 3  11 .0  8 7 . 9  t s e . 0  .e59 
l5.OL 9.38 4 . ~ 4  1.64 a.oz 1 .15  i s . e o  w i i e  4 4 . 7  4.9 57.0 . e 9 3  1 .097  08.5 358.1 50.5 6 4 . 0 ~  .979 
‘-7981.8 4-8110 ,260 151.8  1 1 . 0  2 . i  1.365 82.0 -373 1.115 29.9  146.1 ,6990 1.S32A 106.8  .738 - 1 . 6  1 3 . 4  44.5 .E56 
4-8140 4-6490 -237 5 7 . 7  1 3 . 4  - 2 . 4  .718 73.6 .382 1.110 149.4 419 .6  .685 1 . 5 3 4  1 1 1 . 9  1.038 - 1 . 3  -16 .5  327.1 e401 
- 8 . 9  
2 . 2  
-2.1 
5.57 
WARS ARRIVAL DATE : e448120 (16 AUG 1990) - ------I - - _-_______ 
4-?600 4-7I64 .7  ,168 337.6 -63.9 -1.8 .917 87.5 . l o 5  ,864 1 6 7 . t  366 .7  
4-9964.r 4-8ltO . t t 4  L10.4 34,s 5 . 4  I .365 91.5 ,344 1.098 354.3 I 1 3 . t  
4 - e i i o  4-9440 .143 7.8 -4 .9  - 1 . 5  . ISL 89.4 .LSO 1.148 170.1 434.4 
ir.08 7 . ~ 4  4 . t t  4.04 6.e~ 3 . o t  i c . 0 4  t i itt  57 .7  10.9 
,721 
.7Li 




I . 4 t t  
1 e 197 
e.0 
- * a  
1 3 . 0  
8.9 
-8 .4  - .9 
4 . )  
9.8 -r.a 








’ . I t 3  
0 . 1 4  
, . ? E O  
.7PO 
.e13 
4 t . r  
723D 
.reo . reo0 
.6tO 
4s.9 
11.8  1 . m  
103.1 .rr5 
i o 3 . r  1.044 
9 t . t  1 . ~ 0 s  
L.14, 0o.r 
105.3 . T r 5  
104.4 1 .041  
e . m 7  83.8  
22 1 
MISSION DURATION : 640 0 1 1 9  
UARS A R R I V A L  C A T E  i 24481Z0 
16 A U G  1990 
I I V 1 PSI  1 ECCEN SUA THE11 THE12 PERIH APHEL PSI  2 V 2 I 2 CECLZ R A 2  SPEECZ 
I 3 V 3 PSI 3 ECCEN SUA THE13 THE14 PERIH APHEL PSI  4 V 4 I 4 CECL4 RA4 SPEEC4 
1 5 V 5 PSI 5 ECCEN SUA THE15 THE16 PERlH APHEL PSI  6 V 6 I 6 OECL6 RAE SPEEC6 
_OVA _-EVA O V O  - -  EVR TYPE SUN A SUN R KAPPA - A  E INC RAP OECLP E T A  PERIC 
-6.1 ,921 91.0 .161 ,856 185.3 379.3 .118 .9940 92.6 1.263 9.0 66.1 154.2 .216 
2.7 1.362 85.6 .350 1.101 1 1 . 2  151.1 .7160 1.487A 103 .5  .124 - 2 . 1  9.1 42.9 . e21  
-1.9 ,119 83.1 ,290 1.123 162.5 4 4 1 . 4  .I91 1.449 106.0 1.040 - . E  -20.2 3 1 4 . 3  .294 
4.17 8.16 3.29 14.12 2/1/2 5 3 . 1  3.9 49.1 1.292 2.406 86.4 346.5 48.0 14.8L 1.816 
-6.6 ,923 92.4 ,163 ,856 192.1 382 .1  . I l l  ,9950 93.1 1.262 9.1 68.Y 153.6 .PSI 
2.5 1.361 83.9 .354 1.098 23.6 152.1 . lo90  1.486A 103.6 .122 -1 .8 10.0 42.3 .e23 
-2.0 .Ti5 80.2 ,319 1.118 lS7.6 452.1 ,159 1 .472  101.9 1.038 -.9 -18.0 321.3 ,329 
4.81 8.20 3.70 14.80 2 /1 /2  53.8 2 . 1  52.2 1.123 2.212 8 6 . 0  340.8 49.3 68.2L 1 . 4 2 0  
1990 OUTBOUND SWING8Y 
_. - -- 
LAUNCH SUNGBY SPEED1 R A l  
SUNG07 ARRIVE SPEED3 R A 3  
DEPART RETURN SPEECI R A 5  
PROP AERO 
4-7630 4-7979.9 ,135 331.3 
4-1979.0 4-8120 .216 161.3 
4-6150 4-6410 .156 36.6 
11.95 1.17 
4-1840 4-1963.7 ,144 326.3 
4-1983.1 4-8120 .231 151.9 
4-0150 4-8480 .!I5 46.9 
12.10 1.68 
4-1850 4-7981.6 .162 321.1 
4-1981.6 4-8120 .253 1S5.2 



















-7.4 .927 94.0 ,167 .857 200.5 386.6 .714 1.0010 93.7 1.262 10.1 61 .1  152.6 .e53 
2.3 1.358 82.1 .360 1.092 30.5 1 5 2 . 1  .6990 1.484A 103.6 .718 - 1 . 5  1 1 . 1  4 1 . 4  .e25 
-2.2 . I l l  16.6 .359 1.109 153.2 457.3 .110 1.508 110.5 1.038 -1.0 -15.8 328.0 .SI6 




- 1 . 4  
4.30 
12.8 










4 . 2 I  
-6.0 





- 2 . 0  
4.31 
- MARS ARRIVAL DATE 5 2448130 (26 AUG 1990) - - -  
.909 85.9 .le5 .e58 161.4 325.5 .699A 1.016 84.8 1.212 -12.3 -64.1 186.1 
1.352 100.3 .356 1.046 319.4 529.2 .614 1.418A 95.9 ,685 3.4 16.6 14.0  
.133 92.7 .235 1.163 189.0 429.8 .e90 1.4310 101.5 1.053 - . l  -26.3 284.6 
1.69 3 . 3 1  1 2 . 1 1  1/2/2 82.8 13.4 46.6 .672 2.528 93.3 119.2 2.4 122.60 
,912 87.3 . 1 1 5  .e57 166.9 331.6 ,707A 1.001 85.9 1.270 -12.1 -67.1 190.6 
1 .355  58.4 .348 1.058 326.1 526.2 .689 1.426A 97.2 .692 5.5 28.9 1 5 . 1  
.128 91.2 .243 1 .153  183.6 434.0 . 613  1.4330 102.3 1.049 - . I  -24.9 292.2 
7.82 3.22 12.99 1/2/2 78.4 10.8 39.1 .726 2.991 93.4 182.4 3.1 125.80 
.918 88.6 ,162 ,860 172.5 372.0 . I 2 1  1.000 91.1 1.281 8 . 8  61 .6  153.8 
1.361 89.3 .331 1.089 2.8 158.0 ,7230 1.456A 100.4 .I12 - 4 . 2  .6 40.6  
,723 89.4 .253 1.143 178.2 438.1 ,854 1.432 103.2 1.046 - . 6  -23.3 299.8 
7.71 3.12 13.25 2/1/2 65.6 8.4 37.6 1.364 3.100 80.3 6.1 38.5 98.7D 
-919 89.7 ,161 .858 178.5 376.2 ,720 .996 92.2 1.265 8.5 6 5 . 1  154.0 
1.360 8 1 . 3  ,339 1.089 10.6 151 .6  ,1200 1.459A 100.6 .I12 -3.0 4.8 40.0 
,118 87.4 -261 1.134 172.6 442.2 .E31 1.436 104.3 1.043 - . O  -21.5 3 0 1 . 3  
1.61 3.09 13.59 2/1 /2  64.3 6.1 42.2 1.419 2.116 8 3 . 3  355 .6  4 4 . 1  64.5L 
.920 91.0 ,161 .E56 185.3 379.5 ,118 .9940 92.7 1.263 8.9 65.7 154 .3  
1.358 6 5 . 1  ,342 1.088 17.1 151.6 ,1160 1.459A 100.8 .111 -e.* 7.0 39.5 
.113 85.1 .e85 1.125 167.4 446.4 ,804 1.446 105.6 1.041 -.6 -19.5 314.1 
1.61 3.17 14.02 2/1/2 64.0 3.9 46.2  1.320 2.548 86.1 347.2 47.0 74.0L 
.%its 92.4 ,163 .as6 192.1 382.9 . i i r  ,9950 93.1 1.212 9 . y  e 6 . i  153.9 
1.356 84.0 ,346 1.084 23.5 151.9 .lo90 1.459A 100.8 .709 -1.9 8.5 38.6 
. lo6  82.4 ,310 1.117 162.2 450.8 .711 1,463 107.3 1.039 -.I -17.2 321.6 
























I .  592 
4-7790 4-1937.1 .239 292.3 34.1 
4-1937.1 4-8130 .299 180.4 -11.6 
4-8160 4-6430 .160 356.8 -8.4 
12.98 8.6b 5.29 
4-1800 4-7943.5 ,239 292.6 37.3 
4-1943.5 4-9130 $288  184 .4  -28.2 
4-0160 4-0440 .153 3 . 1  -6.3 
12.94 8.51 5.29 
4-18io 4-i9ro.e - 1 4 5  336.6 -61.2 
4-1910.9 4-6130 ,210 172.3 3 1 . 5  
4-0180 4-6450 ,146 11.8 - 3 . 5  










4 - 7 6 5 0  4-i98i.r 
4-1981.I 4-6130 
4-0160 4-6490 
.133 334.4 -60.4 
.200 166.0 24.2 
-141 21.2 -.O 
11.23 6.96 3 . 8 1  
,133 330.8 -62.2 
a213 161.6 19.1 
.ill 3 1 . 1  3,9 
11.31 1.04 3.86  
-141 S25.S -64.2 
-228 158.1 16.3 
-162 42.8 8.b 
ii.68 r . S r  3.95 
-158 320.0 -65.3 -7.1 ,921 94.0 .167 ,857 200.4 386.7 .714 1.0010 93.1 1.262 10.4 66.4 153.1 .2A8 
a248 155.6 13.5 2.5 1 .314  82.3 .351 1.078 30.3 158.1 .6990 1.457A 100.8 .705 -1.6 9.1 37.8 .E04 
, 3 8 5  5 3 . 8  11.1 -2.1 ,104 79.1 .343 1.109 157.4 455.3 .126 1.489 109.5 1.036 - . I  -14 .6  328.1 , 356  
12.41 6 .05  4 . 1 4  4.36 7.75 3.91 15.37 2/1/2 64.5 2.6  52.9 ,975 2.243 88.8 331.4 50.0 63.2L 1.2i2 
- MARS ARRIVAL DATE = 2448140 I 5 SEP 1990) - - -  
12.4 ,912 8 1 . 3  .176 ,856 166.9 331.0 .706A 1.007 8 5 . 0  1.210 -11.7 -65.9 189.8 .2BO 
-4 .4  1 . 5 5 4  98.8 ,349 1.054 325.1 531 .2  ,686 1.421A 94.6 .684 4 . 1  21.3 12.0 .191 
-1.8 .724 93.0 .249 1.160 189.3 433.1 .a71 1.4490 102.6 1.052 -.I -24 .1  292.2 .233 
4.20 7.59 3.52 13 .01  l / Z / Z  8 8 . 1  10.7 44.8 ,765 2.635 92.6 163.6 1.1 122.40 1,251 
. _. - . _- - __ 
e232 293.1 36.1 
,280 184.9 -21 .4  
,181 1.0 -7.1 
.e52 291.2 4 0 . 5  
,291 188.7 - 4 0 . 1  
,159 8.2 - 4 . 6  
1 3 . 4 4  8.85 5.51 
.167 342.1 -66.4 
-241 176.3 44.9 
.159 8.2 -4.6 
11.93 I.59 4.25 
-136 335.2 -61.2 
-209 1 6 1 . 8  29.3 
.153 1 6 . 1  -1.6 
11.13 7.11 3.69 






4-6110  4-8450 
4-7610 4-1960.9 
4-1946.S 4-6140 
4-61 10 4-6450 
4-7620 4-7975.1 
4-1915.7 4-0140 
4-81 10 4-6460 
4-1030 4-1960.1 
4-1960.1 4-8140 
4-0110 4 - 8 4 1 0  
4-1040 4-rs04.0 
4 - I 9 8 4 . 0  4-0140 
4-01?0 4-0400 
4-1850 4 - 1 @ 0 ? . 0  
4-19OI.8 4-6140 
4-61 I?\ 4-0490 
4-1060 4-1992.0 
4 - I 9 9 2 . 0  4-6140 
4-9110 4-6500 
14 .0  .si5 86.7 ,167 ,857 113.4 339.9 .ii4~ 1.000 8 1 . 2  1.269 -12.1 -72.2 i9s.i .e91 
-8.1 1.356 96.4 ,341 1.065 334.3 528.2 ,702 1.428A 96.0 .691 8.0 34.5 11.1 , 214  
- 1 . 1  ,116 91.3 .257 1.148 183.1 437.7 .E53 1.4440 103.4 1.048 -.I -22.6 299.8 ,246 
4.19 1 - 9 6  3.34 13.31 1/2 /2  84 .4  8.4 31.6 e711 3.676 92.2 186.7 1.9 124.40 1.903 
-8.3 .918 88.1 .162 .E61 113 .0  369.3 ,121 1.000 91.3 1.268 10 .4  1 2 . 6  155.1 .e41 
1.2  1.359 90.2 .332 1.082 359.1 523.5 .123 1.441A 97.9 ,102 - 8 . 6  - 9 . 4  39.0 ,203 
-1.7 . l i e  91.3 -251  1.148 183.1 431.1 .E53 1.4440 103.4 1.048 -.I -22.6 299.8 ,248 
4.34 1 . 1 3  3.34 13.31 2/1/2 77.1 8.4 29.4 1.036 3.936 81.0 10.4 29.3 106.10 5.041 
-6 .1 ,919 89.7 .161 ,858 178.8 315.9 .720 . ,996 92.2 1.265 8 , l  8 6 . 5  154.0 .e09 
4.3 1 . 3 5 1  87.7 .334 1.082 9.3 162.9 .7210 1.444A 98.2 .702 - 3 . 1  .I 36.9 .lo9 
-1.1 .I13 69.3 -269 1.138 1 1 8 . 1  441.7 .832 1.443 104.3 1.044 -.I - 2 0 . 0  301.4 , 265  
4.02 1 .41  3.22 13)60 2/1/2 14.9 6.1 38.1 1.312 3.066 62.3 356.9 40.9 87.OL t . 8 3 4  
,133 330.6 -62.0 -5.9 ,920 91.0 ,161 ,856 185.3 379.5 . l i e  ~9940 92.1 1.263 8.8' 65.6 154.3 .el3 
, 1 5 1  26.7 2 .1  -1 .6  . l o 1  81.1 ,184 1.129 172.6 445.0 -808 1.448 105.5 1.042 - . 4  - 1 6 . 1  314 9 286 
.2i3 162.9 22.9 3 .5  1.356 85.9 , 3 3 1  i.081 16.3 i82.9 . r i m  1 . 4 4 4 1  98.3 . i o 1  - e . i  3.9 36.0 . t o e  
11.03 1.04 3.66 3.99 r . 3 8  3 .18  13.98 2/1/2 14.4 4 . 0  4 3 . 1  1.328 2.725 85.2 349.1 4 5 . 3  l6:OL C:29l * 
.139 324.9 -63.6 
.225 159.3 18 .5  
a 1 5 6  3 1 . 9  6.3 
ii.21 r.21 3.93 
- 0 . 2  
3 . 0  
-1.9 
4 .00  
.923 92.4 
1.354 64 .3  
.IO2 84.5 
1 . 3 9  3.26 
.921 93.9 
1 . 3 5 2  62.6 
.697 61.4 
1.44 3.58 
.163 ,856 192.6 383.0 ,117 ,9950 
,340 1 . 0 1 1  2 2 . 1  163.1 .llOD 1.444A 
,304 1.118 167.1 449 .6  ,178 1.459 
14.46 Z / l / L  74.5 L.0 4 1 . 2  1.189 
~ 1 6 1  . 85?  200.4 386.8 ~ 1 1 4  1.0010 
.346 1.012 29.4 163.6 .IO10 1.443A 
,332 1.110 161.0 4 5 4 . 2  .141 1.418 
15.12 2/1/2 14.9 1.7 s o . l  1.012 
93.2 1.eee 9.3 
98.3 .a99 -2.L 
106.0 1.040 -.I 
L.496 61 .2  343.3 
0 5 . 0  154.1 




, 189  
.SIP 
1 . 7 1 6  
,155 319.6 -64.5 
.244 156.8 15.0 
,110 49.6 10.4 
11.72 1.66 4.10 
-6.9 
2 . 1  
-2.0 
4.04 
93.8 1 .262  10.2 69.7 1 5 3 . 5  a244 
90.3 .a95 - 1 . 7  1 . 4  34.0 .I90 
108.8 1.030 - . 5  -14.0 329.t .346 
L . 3 5 4  88.3 339.L 4 9 . 6  63.OL 1.351 
.119 3 1 1 . 3  -64 .4  
, 210  1 5 5 . 1  1 2 . 1  
-198 61.2 14.0 
12.69 6 . 5 0  4 . 4 0  
-1 .9  
L . 4  
-2 .1  
4.12 
61.6 i s e . 9  
0 . 6  32.0 
-11 .4  335.9 
5 1 . 1  60.4L 
-66.1 109.9 
1 1 . 5  1 O . t  
-23.2 L92.1 
-.6 122.20 




.931 95.8 -111 .E61 L06.2 391.1 .110 1.0110 
1.349 80.6 .354 1.064 36.1 164.4 .6860 1 . 4 4 1 A  
.692 7 1 . 7  ,310 1.102 151.1 459.0 .694 1.510 
1.51 4.11 16.04 2/1/2 1 5 . 8  3 . 8  53.5 .826 
94.5 1.263 11.3 
98.2 ,691 - 1 . 3  
111.2 1.031 -.I 
2.220 68 .9  330.6 
85 .8  1.210 -11.7 
92.3 ,671 3.4 
103.0 1.055 -.3 
2 .417  91.9 105 .1  
_. .. - W A R 8  4RRlVAL DATE :2449150 I 1 5  SLP 1990) -- 
.912 87.3 .l76 .E56 166.9 331.1 .106A 1.001 
1.354 99.2 ,352 1.053 323.0 1 3 5 . 1  .683 1.424A 
.?21 95.1 ,259 1.169 194.9 433.6 .a67 1.4110 




4-7943.L ,233 293.0 36.8 
4-0440 e l 6 5  359.4 - 1 . 4  
13.30 9.12 5.20 
4-7949.7 ,230 292.4 39.0 
4-0150 .E85 180.6 -21 .2  
4-6410 ~ 1 1 4  5 . 6  -5.3 
11.01 8.OL 5 . 1 1  
4-eiso .201 io6.s - 1 1 . 3  12.5 -3.6 
- 1 . 1  
4.10 
.ea: 




4- 1949 .  ? 
4-SI90 
12.6 .91S 88 .1  .168 . O S 6  113.3 338.1 .113A 1.000 00.9 1.269 -1l.t -60.6 101.4 .t65 
-5.P 1.356 91.L .343 1.062 331.6 533.2 ,898 1,4211 93.5 .683 5 . L  L5.O 11.4 - 1 9 1  
4.19 1.50 3.06 13.41 L/L/L 94.L 6.3 41.4 .E51 L.8L7 91.3 188.1 - 7  122.3D 1.56E 
4-0150 e223 111.1 36.1 5.8 1 . 3 5 1  0 8 . 3  ,331 1.080 6 . 1  167.1 ,1220 1.438A 96.0 .OS4 -5.1 -0.1 34.6 .109 
4-8460 ,164 13.1 -2.6 -1.8 . lo8  91.3 . e l 3  1.143 183.S 441.3 ,831 1.4550 1 0 4 . 1  1.04I  -.3 -tO.l 301 .4  .L69 
11.46 1.45. 4.00 4.00 7.40 3.45 13.61 L / l / L  85.L 0.1 3L.3 l.tO6 3.593 01.1 4 .4  3 4 . 7  Ot.1D 3.121 
4-7830 4-196O.O a134 331.0 -62.4 -6.1 .92O 91.0 .lo1 ,016 185.3 319.4 , ? lo  .9940 9 L . 7  1.203 0.9 65.9 114.L .Ll1 
4-8100 4-8410 .15I LL.1 .7 -1.0 . I O 2  09.1 .e85 1.132 117.8 445.1 ,609 1.455 105.1 1.043 - , 3  -16.0 314.9 ' . L O ?  
11.04 7-10 3.81 8.86 7.26 3.31 18.99 L I l / L  84.0 4.0 39.3 1.808 L.911 03.8 884.1 4 C . 7  10.7L 8.814 
- 1 . 1  ,114 93.3 .eo4 i.iso 1 6 9 . ~  431.4 . o m  i.46io 103.1 1 . 0 ~ 0  -.3 -81.6 290.8 .e94 
*-1ou.a . t u  33o.i -64 .1  -0.9 . g i g  80.8 . m i  118.0 314.0 .7eo ,990 92.0 i.tis 9.5 60.1 1~3.0 . e t 3  
4-1900.0 4-0150 . L i s  165.1 L7.L 4.2 1.355 66.3 .334 1.070 14.8 161.5 .noo i .439A 90.i . o w  -3.3 .e 32.9 .lot 
4 - l O L O  
4-1914 .(I 
4-9100 
3L4.1 - 6 S . t  
161.3 t1.L 
7.19 3.9L 
' 810.1 -03.7 
44.8 8.9 
w . 8  4.7 
~ 1 1 O . I  16.6 
i r.48 4.07 
*-8.l .923 1L.4 ,163 ,050 
3.4 1.354 04.8 *338 1.075 
-1.9 .OS6 06.6 .SOL l.lL1 
3.8s 7.L3 3. t8  14.4L L / l / l  
8.0  1.3Sl 83.0 ,348 1.071 
-1.8 .OS0 83.t ,3L6 1.111 
3.80 ?.E8 8-41 14.#7 L / l / l  
-0.7 .#e7 a3.a ,187 ,051 
222 
81OPOVER TIME s SO DAY8 1990 OUT8OUNO SUlNGBI 
-1  I - V  1 ' P S I  1-ECCEN $MA THE11 lHET2-PERIH APHEL PSI 2 
I 3 V 3 PSI 3 ECCEN SUA THE13 THE14 PERIH APHEL P S I  4 
I 5 V 5 PSI J ECCEN SMA THE15 THE76 P E R l H  APHEL PSI 6 
O V A  -_EVA _DVO -EVR TYPE SUN A SUN R FJPPA-_- - A  E 
- 7 . 5  .931 95.6 ,191 ,861 208.2 391.2 ,710  1.0110 94.5 
2.6 1.349 8 1 . 1  .350  1.064 3 5 . 1  168.7 ,6910 1.436A 95.9 
-2.0 .681 80.2 .357 1.103 161.4 457 .6  ,709 1.497 110.4 
3.95 7 .35  3.78 15.14 211f2 85.6 3.0 51.4 e667 2.305 
12.4 ,914 88.7 .168 .e56 173 .3  337.9 .713A 1.000 86.9 
-1 .8  .712 91.4 ,274 1.165 194.7 437.3 ,846 1.4850 104.1 
4.17 7.56 4.08 13.36 112f2 103.2 8.3 4 7 . 5  ,868 2.484 
13.4 .918 9 0 . 1  ,162 . e 5 7  180.5 347.4 .719A .9960 88.5 
-6 .9  2.358 9 5 . 2  ,338 1.072 339.3 555 .0  .709 1 .435A 9 2 . 6  
4.37 7.76 3.79 13.78 1/2/2 98.7 6 .2  3 5 . 0  ,867 3.325 
-6.5 .921 91 .0  .l61 .e56 1 8 5 . 5  378.9 .719 -9940 92.6 
5 .3  1.356 86.9 . 333  1.080 12.3 171.7 .7200 1 ~ 4 3 9 A  94 .1  
-1.8 .697 9 1 . 2  .e90 1.138 183.1 444.7 .808 1.4670 105.7 
- -  MAR3 ARRIVAL DATE E 2448160 I25 SEP 19901 - 
-4 .0  1.356 97 .7  .347 1.064 329.6 537.4 .6gs 1 . 4 3 3 ~  91.4 
-1.8 ,704 93.4 ,280 1.151 188.9 141.0 .a28 1.4730 104.9 
3.90 7.29 3 . 5 5  14.07 2 / w 2  93.8 4 . 1  34.5 1.217 3.369 
MI88ION DURATION I 810 DAYS 
UARS ARRIVAL D A T E  : 2449150 
1 %  SLP 1990 ..-_ 
LAUNCH SUNGBY~-SPEEOl R A l  DECLl 
SUNGBY ARRIVE SPEED3 R A 3  OECL3 
DEPART RETURN SPEED5 R A 5  OECL5 
4-7860 4-7992.0 ,175 316.0 -63.4 
4-7992.0 4-8110 ,265 lS6 .9  13.4 
12.08 8.13 4 . 3 1  
PROP AERO -0VL --- - - ____ 
4-6180 4-os00 ,179 5 7 . 4  i 2 . 9  
~ ( - r e i ~  4-7949.0 ,229 292.1 38 .9  
13.37 9 . 2 0  5 . i ~  
4 - r w o  4-7917.1 .240 290.4 4 1 . 0  
I---_ _  .- 
4-7949.6 4-8160 ,263 190.4 -20.8 
4-8190 4 - 8 4 5 0  ,192 4 . 1  - 5 . 5  
4-7957.1 4-6160 .263 191.D - 3 7 . 9  
4-8190 4-8460 .179 1 0 . S  - 3 . 2  
13.47 9 .10  5 . 3 1  
4-re30 4-7979.0 .140 332.7 -64.0 
4-7979.(1 4 - 8 i 6 0  .222 168.4 33.9 
11.38 7 .48  3 .93  
4-8190 4-8470 -168 18.1  - . 2  
I 2 DECLP R A P  SPEE02 
I 4 DECL4 R A 4  SPEEOI 
1 6 OECL6 R A 6  SPEEC6 
RAP DECLP E T A  PCRlC 
10.9 6 4 . 6  l S 3 . 5  ~ 2 6 3  
-1.4 6 . 7  29.2 ~ 1 8 6  
339.5 5 0 . 8  61.1L 8 . t 3 t  
-.3 - 1 0 . 1  336.4 . s r e  
-11.1 -68.2 191.2 -263  
- . I  -21.0 299.6 .262 
190.3 - 2 . 0  122.00 1.289 
4 . 1  eo.1 10.0 . i o 8  












-11.4 -72.9 189 .1  -263  
7 .2  31.0 9.0 e 2 0 5  
12.9 -34.6 122.10 2.016 
9.4 87.4 153.9 - 2 2 2  
-4 .3  -4 .8  31.0 ~ 1 8 4  
-.l -17.4 314.9 - 2 9 1  
- . i  -19.4 307.3 ,275 
.4 3 0 . 0  0 3 . 3 ~  1.883 
4-7840 4-7984.1 .138 324.5 - 6 3 . 2  - 6 . 1  ,923 92.4 .163 .856 192.6 383.1 , 7 1 7  .9910 9 3 . 2  1.262 9.2 8S.2 154.3 ,223 
4-7964.% 4-8160 .e23 164.0 24.8 4 . 0  1.354 8 1 . 1  .337 1.017 19.5 171.8 .7140 1.439A 94 .1  ~ 6 8 5  -2 .9  .3 29.2 - 1 8 1  
4-8190 4-8480 .161 28.1 3 .4  -1 .8 .690 88.8 .304 1 .126  177.2 448.5 ,784 1.467 106 .8  1.042 - s i  -15 .1  322.4 a310 
4 - 7 8 5 0  4-7988.0 ,149 317.9 -63.0 -8.5 .927 93 .9  .167 ,817 200.3 387.0 - 7 1 4  1.0000 93.8  1.262 9 . 7  64 .4  154.2 ,236 
4-7988.0 4-8160 .236 161 .1  19.2 3 . 3  1.352 83 .4  .342 1.073 26.1 172 .1  .IO60 1.439A 9 4 . 1  .682 -2 .2  3.0 27.8 . l e 1  
4-8190 4-8490 .161 39 .6  1 . 5  -1 .9 .683 86.0 .323 1.114 171.5 452.3 .755 1.474 108.1 1.040 -.l - 1 2 . 6  329 .7  ,335 
11.14 1.31  3 . 9 2  3.82 7.22 3.40 14 .43  z f i12  93.8 2 .0  40.9 1.209 2 . 8 6 2  84.4 352.2 44.3 7 3 . 2 ~  e.252 
11.28 7 - 4 2  4.04 3.84 7.23 3.38 14.91 z / i / z  94.1 . 3  4 5 . 5  1.080 2.584 86.1 346.8 4 1 . 9  6 7 . 0 ~  i . r i o  
4-7860 4 - r 9 9 e . i  . i ro  314.7 -62.4 - 7 . 2  . 9 3 i  91.6 . i r s  ,861 e08.z 591.2 . n o  i . ~ i i ~  94.5 1.265 10.6 63.9 154.1 .e57  
4-8190 4-8500 ,189 52.5 11 .7  -1.9 82 .7  .349 1.104 166.0 456.5 . 7 t 9  1.490 109.9 i.038 - . i  -10.0 3 3 0 . 7  .so1 
4-7992.1 4-8160 -257 159.1 11.0 2.9 1.349 81.8 .348 1.067 33 .1  172.6 .6910 1.4381 9 3 . 9  ,678 -1 .8 4 .9  26.5 el84 
11.75 7.86 4.29 3.90 7.29 3 .56  15.55 2 / 1 / 2  94.7 2.4 4 9 . 1  .909 2.408 87 .2  3 4 3 . 3  5 0 . 4  6e.9L 1.280 
__- __ - -_ . - - - _- UAR3 ARRIVAL DATE = 2448170 ( 5 M T  1990) - 
4-7810 4-7949.8 .232 292.3 39 .2  12.7 ,915 88.7 ,168 ,856 173.3 338.3 .713A 1 .000  8 6 . 9  1.269 - 1 1 . 3  -68 .9  191.6 ,267 
4-8200 4-8410 .e14 3 .6  - 5 . 3  - 1 . 9  ,710 97.7 ,287 1,178 200.2 4 3 7 . 2  .841  l . S l 6 0  104.7 1.058 .l -20.8 299.5 ,274 
14 .05  9 .17  5,18 4 .29  9.68 4.58 13.75 1/2/2 111.1 8.3 52.4 .841  2.267 8 9 . 8  13.1 -47.3 122.40 1.066 
4-7949.8 4-8170 .e61 192 .1  - 1 6 . 6  - 3 . 3  1.317 98.2 .352 1.067 327.8 541.0 . 6 9 i  i . 4 4 3  89.4 . 6 7 i  3.5 16.9 0.3 .eo1 
4-re20 4-r~se.8 . e t 7  eso.8 
4-7956.5 4-8170 .e48 193.4 
4-8200 4-8460 ,198 9 . 1  
13.55 9.32 
4 - 1 8 3 0  4-7978.1 .168 341.4 
4-8200 4-8470 . l e 4  1 5 . 9  
12.45 8.11 
4 - 7 9 r e . i  4 - 8 i r o  ,261  i 7 3 . c  
40 .2  12.5 .918 
- 2 6 . 3  - 4 . 7  1.358 
! 5 .11  4.23 7.62 
-69.6 -8 .6  .921 
I 4 9 . 0  8.3 1 .351  
I - . 7  -1 .9  ,693 
I 4 . 2 6  4.30 1.69 
-3 .3  -1 .9  . r o t  
9 0 . 1  
95.9 
95 .7  
4 . 2 1  
91 .1  
88 .O 
93.5 
3 .89  
.162 .8S7 180.3 346.4 .718A ,9960 88 .1  1.268 - 8 0 . 6  -10.0 188.4 .e48 
.343 1.074 336.5 539.0 .706 1.443A 90.5 -675 5 . 1  t3.S 9 . 8  ,199 
,290 1 .161  194.3 440.8 .824 1.4980 101.3 1.013 .1 -18.1 307.2 .e64 
13.95 11212 107.4 6.2 4 4 . 6  .976 2.636 07.9 16.3 -42 .4  i e i . r D  1 . ~ 7  
.is0 , 8 5 7  i86.0 377.0 . 7 i 9  .9940 92 .3  1.264 11.4 73.0 1 5 1 . 7  .es t  
,334 1.084 7.8 115.4 .1220 1 . 4 4 1 ~  92.3 . 6 8 i  - 7 . 4  -14 .1  32 .4  ,202 
. a 7  1,145 i 8 8 . 3  444 .4  ,805 1.4860 106.0 1.048 .I - 1 6 . 7  314.8 .e98 
S4.19  2/1/2 101.1 4 . 2  25.9 ,883 4.465 80.6  9.3 26.7 92.50 3.066 
4-7640 4-7983.9 .141 325.3 -64.0 -8 .4  ,923 92.4 ,163 .e56 192.6 382.9 .717 ,9950 93 .2  1.262 9 . 5  61.9 154.0 .227 
4-8200 4-8480 -172 24.4 2 .4  -1 .9 .685 9 1 . 1  .SO8 1.131 182.4 448.0 .783 1.4800 106.9 1.044 . l  - 1 4 . 5  522.4 .3%4 
11.48 7.58 3.94 3.90 7.30 3.63 14.50 2/1/2 101.9 2.2 36.7 1.169 3.178 82.1 358.9 4 0 . 7  77.3L L.547 
4-7983.e 4-8170 .227 167.4 30.2 4 . 8  1 . ~ 5 5  85 .7  ,331 1.081 11.0 1 7 5 . 4  . r i m  1 . 4 4 5 ~  92 .3  .a79 - 3 . 7  -3.1 27.0 
. l e 7  ,857 200.2 381.1 
.341 1.077 23.9 175.6 
14 .91  2 / l f 2  102.2 .3 
.323 1.119 176.5 451.7 
4 - roso  4-7988.1 
4-7988.1 4-8170 
4-8200 4-8490 
,148 117.5 - 6 2 . 6  
.e34 164.1 2 2 . 2  
*165 14 .8  6 . 2  
11.38 7 . S l  4.02 
,167 113.6 -61 .3  
.e51 161.9 16.9 
,168  4 7 . 3  40.5 
i i . 6 6  7.74 4.25 
-6 .3  




1 .353  84 .0  
,671 8 8 . 3  
7-27  3 .48  
,931 95 .6  
1 . 3 5 1  82.2 
,670  81.2 
7.32 3 . 5 0  
- MARS A R R I  
.7'1A 
42 .4  
,710 
.6990 





S l . 2  
.722A 







. 7 2 5  
. i i r  
1.0000 93.8 
1.441A 92 .3  
1.480 108 .1  
1.100 z . r e 7  
1.0110 94.5 
1.445A 92 .1  
1.489 109 .6  
,951 2.537 
I t  __- 
1.262 9 . 6  64 .1  154 .4  
.677 -2 .5  . 9  28.1 
84 .2  312.5 46 .2  69.8L 
i . 0 4 ~  . I  - 1 2 . 0  329.7 
. ! I S  ,860 208.1 391.3 
.348 1.072 30.7 176.0 
,345 1.107 170.7 455.6 
15.46 2/1/2 102.7 2 . 0  
VAL DATE 2 2448180 (15 OC 
,162 .a17 180.5 346.4 
.349 1.079 334.2 142.4 
. 3 0 3  1.174 199.6 440.6 
14 .18  1 / 2 / 2  114.7 6.3 
.159 ,858 188.3 318.6 
-341  1.085 344.7 540.8 
,307  1.156 193.6 4 4 1 . 2  
,162 .856 192.9 38E.3 
. 3 l I  1.139 187.6 447.7 
1 4 . 3 7  i / z / z  110.5 4.4 
.338 1.087 1 3 . 1  278.6 
14.63 211/2 108.3 2.5 
i . 2 6 ~  10.3 83.1 i s 4 . r  
,674 -1.8 3 . 4  24.7 
1.039 - 1  -9 .4 336.9 
85.7 348 .3  49.6 65.1L 
-6.9 
3 . 1  
-1 .8  
3.92 
.e51 
. l o #  
,362 
1 .461  




- ._- . - . -. 
.228 290.8 4 0 . 2  
.e49 $96 .0  - 1 9 . 9  
.e20 8.6 - 5 . 0  
1 4 . 1 I  9 .85  1 .12  
, 2 4 6  194.5 - 3 8 . 1  
.e03 1 4 . 4  - . 8  
14:02 9.58 5.26 
.1%2 126.9 - 6 6 . 8  
,242 171.7 39.6 
,187 21 .7  2 . 0  
12.18 8 . 0 4  4 . 0 7  
. e n 7  e8e.s 40 .8  
12 .6  
-3.6 
- 2 . 0  
1 . 3 2  
,918 90.1 
1.360 96 .6  
.699 98 .1  
7.11 4 . 1 3  
,9960 8 8 . 1  1.208 -10.7 -70.9 t 8 e . s  
1 . 4 5 5  88.7 .670 4 . 1  19.5 10.2 
1.5300 105.9 1 . 0 5 1  - 3  -18 .0  307.1 
.971 2.31, 87.0  20.0 - b 4 . 4  122.10 
1.268 - 1 0 . 7  - 7 3 . 7  l 7 9 . t  
1.052 - 3  - 1 8 . 1  514.8 
,874 6.0 29 .1  8 . 7  
84.4 L 2 . 4  - 3 4 . 1  120.60 
1.263 10.3 88.4 i s 2 . r  
, 6 7 5  - 1 . 4  -8 .4 28 .8  
1.047 .3 -13 .9  322.3 
79.6 7 . 4  3 3 . 7  65.7L 
13.1 
-6 .2  
-1 .9 
4 . 1 4  
-1 .2 
6.  1 
-1  .9 
4.14 
,922 91 .6  
1.360 93.9 
,690 95.9 
7.83 4 .32  
.9950 89.5 
1.414 89 .1  
1.5110 106.S 
.994 3 .080  
,9950 93 .1  




1.357 8 6 . 8  
.681 93.4 




t . 8 4 9  
4-78110 4 - 7 9 0 8 . 1  , 1 4 8  317.5 -62 .6  -6 .4 .926 93.9 ,167 . e 5 7  200 .2  387.1 .714 1.0000 93.8 1.262 9.6 6 4 . 1  154.4 * e l '  
4-7988.1 4-6180 ,234 167.6 2 6 . 1  b.4  1 . 3 5 6  84 .6  . 3 4 2  1 .084  21.3 170.8 ,7130 1 .4551  90.6 ,673 - 3 . 2  -1 .4 L 5 - 6  
4-@21O 4 - 0 4 9 0  , 1 7 5  30.9 5 . 4  - 1 . 8  .o r2  9 o . r  .32r i . 1 2 4  181.5 651.3 . 7 5 7  i . 4920  10e.e 1.044 .3 -11.5 3~9.8 - 3 3 8  
11.71 7 . 7 5  4 .02  3.98 1 .38  3 . 7 0  14.98 2 /1 /2  109.1 .9 38 .6  1.098 3 .021 81.8 359.6 4 3 . 4  73.8L L . t P 2  
1-7880 4 -7992 .2  









,164 s i 2 . r  - 6 0 . 4  
,247 165 .1  19.4 
. l a 9  L2 .3  9 . 3  
11.78 1 .16  4 .21  
-. - - -- - 
.233 290.6 40.8 
. e 5 5  198.6 - 1 s . s  
. e 4 s  8.9 -2 .5  
15-03 10 .54  5.20 
,227 288.9 40.1 
,254 197.8 - 2 5 . 2  
,225 13.9 -.I 
14.36 9.95 1.10 
-6 .0  
3 .5  




- 2 . 1  
4 .49  
12.8 




,931 95.8 .175 .E60 208.1 391.3 .710 1.0110 94.5 1.263 10.0 62.3 155.1 s t 4 r  
1.313 82 .9  .348 1.079 28 .1  179.1 .7040 1.455A 90.5 .670 - 2 . 1  2 . 1  23.9 .I69 
.664 87 .7  , 3 4 5  1.111 175.6 4 5 5 . 0  .728 1.494 109.5 1.041 . 3  - 8 . 6  531 .0  ,361  
7.40 3.57 11.44 2/1/2 109.6 1 .8  43.5 ,988 2.700 83.7 354 .5  46.4 67.9L 1.660 
- MAR3 ARRIVAL OAT€ E 2448190 (25 OCT 1990) - -  -- 
.918 90.1 ,162 . a 1 7  180.5 346.8 .718A .9980 88 .2  1.268 -11.0 -71.8 188.7 .L5( 
.TOO 100.7 ,319 1.191 204.8 440 .5  .811 1.1700 106.6 1.063 .I - 1 7 . 3  306.9 ~ 3 1 1  
7.88 1.34 14.44 l /2/2 120.7 6.5 16.6 .925 2 .111  86.4 23.6 -48.0 122.80 1.026 
t .362 97 .2  1.085 332.1 5 4 5 . 5  .egg 1 . 4 7 0  81.0 . e t x  3 .5  11.1 11.0 .LIO 
.922 91 .6  .159 .e58 188.4 356.0 .722A .995D 89.4 1.268 -10.1 - 7 2 . 1  179.5 ,234 
.OB8 98.4 .320 1.169 198.8 444 .0  .793 1.5430 107.1 1.057 .I -15.5 314.6 e319 
7.79 4 .85  14.60 1 /2 /2  117.7 4 . 6  48 .1  1.095 L .456  83 .3  t 8 . 7  -40.3 191.50 1.594 











4- m 1 . a  
4-7000 
4- r.9t .e 
4-OCSO 








PROP- . _- 
R A l  D E C L l  
R A S  DECLS 
R A S  DECL1  
AERO-DVL- - 
267.4 39.4 
191.0 -35 .3  
19.4 L.1 
10.10 1.f3 
1990 OUTBOUND 9WlNGBI MISSION DURATION 040 D A I S  
M A R S  ARRIVAL DATE : LAAbLOD 
4 NOV 1900 
I 1 V I P S I  1 ECCEN SUA THE11 THE12 PERIH APHEL P S I  2 V 2 I C DECLL RAL SPEED2 
I 3 V S P S I  3 ECCEN SMA THE13 THE14 P E R l H  APHEL P S I  4 V 4 I 4 DECL4 R A 4  SPEED4 
I 1 V 5 P S I  1 LCCEN SMA THE71 THE16 PERIH APHEL P S I  0 V 6 1 6 DECL6 R A 6  8CEED6 -__ DVA -_ EVA DVD LVR-TYPESUN A-SUN- R KAPPA--yA- - E --fNC -!AP DECLC E l A  CERIC 
- 1 . 7  1.384 92.$ -346 1,101 SSO.2 141.3 . 7 2 0  1.483 0 7 . C  ,067 0.8  L 8 . 3  11.0 .CIS 
-1.0 ,677 98.8 ,338 1.163 197.0 4 4 1 . 1  .770  1.555D 108.4 1.016 .(I - 1 C . 9  SLC.L ,848 
18.0 .920 93.0 . too  .a60 196.3 a o e . r T i 2 2  .SDOD 90.9 I.LII - 1 0 . 1  - 1 2 . 3  190.8 .e34 
4.05 0.02 4.94 t1.06 i/m i i 0 . r  3 . 1  40.1 1.09il 1.903 m.6 3 e . t  -31.0 iit.9~ E . O M  
4 - 1 9 9 t . ~  . t o e  
4-ee00 .e41 
4-0100 .19C 
%e * 16 
31L.3 -60.0 
1 1 L . O  1 1 . 8  
34.0 1.9 
0 .17  4 . 1 0  
224 
810PQVER TIME % 30 D A Y S  1990 OUTBOUND SWINGBY MISSION OURATlQN I 680 0119 
MARS ARRIVAL OAT€ : 2440100 
2 1  JUL i ~ o o  
iA~Ncw'8UNG8Y-sPEEOl  R A I  OECLL i 1 V 1 P S I  1 ECCEN JMA lHE71 THE12 PERlH APHEL P S I  2 V 2 1 2 OECL2 RA2 SPEEC2 
4WNCBY ARRIVE 8PEEO3 RA3 OECL3 I 3 V 3 P 3 I  3 ECCEN SUA THET3 THE14 PERlH APHEL P S I  4 V 4 I 4 OECL4 R A 4  SPEED4 
DEPART RETURN 8PEED5 R A S  OECLS I 5 V 5 PSI 5 ECCEN SMA W E T 5  THE16 PERIH APHEL PSI 6 V 6 I 6 DECL6 R A 8  SPEED6 --- _- PROP AERO DVL - O V A  ---EVA -- DVO ---EVR TYPE SUN A 3UN R KAPPA - A  E INC RAP DECLP ETA fERfC 
4-7190 4-7958.0 a190 3 3 8 . 0  -87.2 -9 ,4  ,917 86.5 ,169 ,867 162.3 360.8 ,721 1.014 90 .1  1.274 10.5 72.1 150.0 
4-6130 4-8470 ,187 4 3 . 5  8.8 -2 .0  .131 79.0 ,312 1.122 153.3 450.4 ,172 1.472 107 .4  1.040 -1 .3  -21 .7  313.0 - 3 1 8  
14.75 8.51 4 . 6 6  6.241 9.61 3 .96  14.58 2/1/2 41.7 4 .1  47 .2  1.009 2.497 81 .1  15.2 31.9 121.00 1.511 
4-7800 4-798¶.1 ,161 336.7 -83 .0  -7.5 .917 87.5 .165 .864 167.1 367.2 .721  1 .001  91.0 1.270 9 . 3  89 .5  1 5 4 . 5  -219  
4-8IJO 4-8480 e223 5 1 . 1  11.5 -2,3 .727 75.4 .354 1.116 149.4 456.0 .721 1.512 110 .1  1.039 - 1 . 4  - 1 9 . 6  3 1 9 . 1  -368 
M A R 3  ARRIVAL O A T €  5 2448100 (27 JUL 19901 - ___ 
4-1958.0 4-8100 .244 183.5 27 .8  4.7 1.377 94 .1  .372 i . 1 3 ~  344.8 502.0 ,714 1 . 5 6 1 ~  107.9 . ? s i  - 5 . 0  4 .2 45 .8  
4-70-35.1 4-8100 .219 119.5 2 1 . 0  3.3 1.380 91.7 .374 1.113 353.9 499.1 . r 2 1  1 . 5 8 4 ~  108 .1  ,758 - 3 . 3  9 . 0  46 .1  .202 
15.20 8 .98  4.18 6 .29  9 .67  4 . 8 0  i s . 5 8  211/2 30.3 4 . 2  50.8 1.250 2.330 79.8 12 .7  42.4 109.50 i . 8 1 0  
M A R 8  ARRIVAL OATE E 2448110 6 AUG 19901 - ..- - -- - __ - 
4-7790 4-7938.1 ~ 2 5 7  2 9 0 . 9  35.8 13.7 ,910 86.0 ,183 .8S9 161.4 327.0 .701A 1.018 85 .1  1.272 -13 .5  - 6 7 . 2  1 8 8 . 1  .321 
1 4 - 5 1  9.13 5 - 5 9  5.18 8.56 3.55 14.30 1 / 2 / 2  6 2 . 0  4 . 0  37.5 .585 3.113 9 4 . 5  177.7 3 . 8  126.80 1.238 
4 - r 7 9 0  4-7956-5 -212  340.0 -70 .3  -11.0 .918 86.5 .169 ,887 182.4 358.5 ,721A 1.014 8 9 . 8  1.274 1 2 . 1  78.0 182.0 ,214 
4 - r 9 5 6 * 3  4-8110 ~ 2 7 4  184.5 42 .1  7.8 1.368 94.3 ,355 1.106 343 .5  509.3 .713 1.496A 104.6 . I 3 1  - 8 . 0  - 5 . 8  4 5 . 0  .e59 
4-8140 4-8410 .168 40.7 7.4 -1 .9 ,725 81 .1  ,299 1.122 157.8 448.7 .787 1.157 101.1 1.040 -1.0 -21.0 313.8 e304 
14.13 8 .42  4.88 1.71 9.09 3 . 5 5  14.30 2 /1 /2  $3.1 4 . 0  35.3 ,798 3.302 8 3 . 2  14.6 2 9 . f  126.20 1,837 
* - m o . i  4-8110 -321  180.6 -30.1 -6 .9 1.358 99 .9  .362 1.064 322.0 517.9 ,879 1.4501 101.6 ,706 0.2 28.7 20.8 
4-8140 4-84ro  . l e 8  4o . r  7.4 -1.9 ,725 8 i . i  ,299 1.122 157.8 448.7 .787 1.457 106.5 1.040 -1.0 - 2 1 . 0  ~ 3 . 8  .304 
. 7  .721 1.006 9 1 . 1  
.8  ,721 l . I l 8 A  105.8 
.e ,743 1.488 108.8 
.3 44.9  1.305 2.619 
.I . 7 2 l  1.QOO 9 1 . 7  
, 5  ,7230 1.528A 106 .0  
.6 .685 1.534 111.9 
.9  47.2 1.418 2.496 
8 AUG 19901 -- 
1.270 9 . 1  88.8  
1.038 -1 .1  -18.8 
79.3 l P . 3  4 0 . 0  
1.287 0 . 8  66.7 
,741 -2.9 9.0 
1.038 -1 .3  -16.5 
00.9 4 . 3  44.4 
.738 -3 .9  5 . 1  
154.1 ,215 
320.6 .345  
109.70 t . 1 1 3  
153.8 .e08 
45 .7  .e48 
327 .1  ,401 
4 5 . 3  , 2 4 1  
08.30 t . 1 2 3  
4-7800 4-7965.4 ,158 3 3 8 . 0  - 6 2 . 2  -7 .3  ,917 87.5 . l e 5  ,864 167.1 36 
4-rees.4 4-8110 .e15 177.9 26.2 4 .0  1.371 91.3 .3se 1.120 ~ 5 5 . 0  50 
4-ei40 4-8480 . i o 5  49 .1  1 0 . 1  - 2 . 1  . r e i  77.9 ,334 1.116 153.5 4 5  
4 - 7 9 r i . t  4-8110 .POI 171.8 2 1 . 0  3 . 1  1.311 8 9 . 2  .358 1.125 3.2 $4 
4-8140 4-0490 .mi 3 r . 7  13.4 -2.4 . n e  73.8 1.1113 149.4 45 
13.70 8.30 4.14 1.40 8.78  4.16 I1.11 2 / 1 / 2  41.2 
4-1810 4-797l .L .1.42 336.1 -60.3 -8.4 .918 88.1 ,162 ,860 172.5 31 
14.S3 9 . 1 0  3.96 1.42 8 . 6 1  5 .1s  16.29 2 J l l 2  4 5 . 3  
HARS ARRIVAL OAT€ : 2448120 1 -_ -- - ____ 
4-7700 4-7937.3 e242 292 .1  34 .4  12.7 ,909 85.9 ,184 ,858 161.4 325.8 .7OOA 1.016 84.9 1.272 -12.5 -84.7 186.1 a305 
4-7951.8 4-8120 .303 179.9 -21.9 -4.9 1.354 100.1 ,357 1,052 3 2 0 . 6  523.9 ,676 t .428A 9 8 . 6  -694 4.L 22.7 17 .8  - 2 1 3  
4-0150 4-8410 , 1 5 8  3 8 . 8  1.7 -1.9 ,719 8 3 . 1  .290 1 ,123  162.5 447.4 ,797 1.449 106 .0  1.040 - . E  - 2 0 . 2  314.3 .e04 












15 .43  9 . 8 8  
,165 337.8 




13.11 8 . 3 1  
. l i s  46 .9  
.224 118.4 
12.71 1.93 
4 0 , 5  
- 4 8 . 1  
9 , 5  
6 .18  
-83.9 
34.8 
9 . 1  
4 . 2 2  
- 5 9 . 9  
25.3 





- 7 . 8  *917 
5.4 1.365 
-2 .0  .715 
4 .84  8 . 2 1  
-6 .3  .918 
3 .7  1.365 
-2 .2  ,711 
4.74 8.13 
-11.1 1.358 
87 .3  .173 
1 97 .7  .350 
8 0 . 2  .319 
, 3.70 14.80 
87 .5  . l e 5  
91.5 .344 
80 .2  ,319 , 3 . 7 0  14.60 
1 88.5 ,163 
8 9 . 1  .345 
76.8 .359 
I 4 . 4 2  15.75 
.858 
1 .069  
1.116 
1 /2 /2  
-864 
1.098 
1 ,116  
2 /1 /2  
860 
1 .103  
1 I109  

























. 7 l O A  1.007 88.4 1.271 - 1 5 . 4  - 7 4 . 2  198.8 
,895 1.443A 100 .2  ,705 10 .7  40 .1  14 .3  
,719 1.472 107 .9  1.038 - . 9  - 1 8 . 0  3 2 1 . 3  








2 . 4 8 3  
.205 . e20 
. 3  78 









1.006 90.9 1 ,271  
1.476A 102.8 ,722 
1.472 107.8 1.038 
1.197 3.014 79.7 
1 . 0 0 0  9 1 . 8  1.287 
1.483A 103.1 -725  
1.506 110.5 1.038 
1.437 2.749 80 .7  
9 . 6  70 .4  155.0 
- 5 . 2  - . 5  43.4 
- . 9  - 1 8 . 0  321 .3  
13.0 3 5 . 1  112.50 
8 . 5  68 .5  1 5 3 . 5  
-3 .4 5 . 6  43.4 
-1.0 - 1 5 . 8  328.0 
4.2 42.4 96.30 
4-r8qO 4-7976.0 . I34  334.5 -60.5 -6 .0  .919 89.7 .161 ,818 $78 .6  376.2 ,720 .996 9 2 . 2  1.261 8.8 85 .8  154 .0  ,208 
4-7978.0 4-81eO .208 165.8 2 0 . 8  3.1 1.364 87.2 ,347 1.103 10 .8  151.7 .7200 1.486A 103.3 .725 - 2 . 6  8.2 4 5 . 2  .e20 
4-8150 4-8500 .255 64.5 15 .3  -2.4 ,708 71.9 .411 1.103 149.6 463.3 .645 1 .361  114.1 1.037 -1.1 - 1 3 . 2  334.3 . 4 3 9  
14.21 9.47 3 .87  4.75 8.14 5.60 17.14 2/1/2 54 .0  8 . 3  45 .9  1.414 2 . 5 6 7  83.8 354 .4  4 6 . 0  8 3 . 9 1  t .215  
-___ -___ MAR3 ARRIVAL OATE = 2448130 (28 AUG 19901 _-.. 
4-7790 4-7937.1 
4-8180 4-8470 
4 -7800  4-7943.5 
4-81$0 4-8460 




.151 S i . ?  
1 2 . I 8  8 . 4 8  
.e39 292.8 
.288 184.4 
,162 4 2 . 8  
111.13 8 . n  
34.1 12.4 
- 1 7 . 8  -3 .9 
3.9 -1.8 
5.29 4 .30  
.go9 85.9 ,185 
,352 100.3 .356 
,713 8 S . l  ,285 
1.60 s . i r  14.02 
.E58 161.4 
1.046 319.4 
1 .121  167.4 
1 /2 /2  82 .8  
325.5 
529.2 
548 .4  







4 5 5 . 1  
2.8 
l S 7 . 8  
460.9 
4.9 




46 .8  .e72 
84.8 1.272 
95 .9  .E85 
105.6 1.041 
2.528 93 .1  
- 1 2 . 3  - 8 4 . 1  188.1 
3 . 4  18.6 14.0 
- .e - 1 9 . 1  314.7 
1 179.2 2 .4  122.80 
~ 2 9 9  
.e02 . 280 
1.0p8 
37.3 12.8 
-28 .2  - 5 . 8  
3.0 - 2 . 0  
5 .29  4 . 4 3  
,912 87 .3  ,175 . e 5 7  166.9 
. S 5 5  98.4 .348  1.058 328.7 
.708 82.4 .3lO 1.117 1 8 2 . t  
7.82 3 .42  14.59 1 /2 /2  78.4 
,918 -88 .6  ,182 ,860 172 .1  
.361 89 .3  .I31 1.089 2.8 
7.72 3 .91  15.31 2/1/2 85.6 
. 7 0 4  w.i , 343  i . 1 0 9  1 5 1 . 4  
.7O7A 1.007 8 5 . 9  1.270 - 1 2 . 1  -67 .1  190.8 .E88 
.e89 1 . 4 2 6 ~  9 7 . 2  .e92 1.1 26.0 1 5 . 1  ,207 
. 7 r i  1.403 107.3 1.039 -.I -11.2 3 2 1 . ~  . s i o  
3 S . 1  ,726 2 .991  93.4 1 8 t . 4  3.L 123.80 1 . 4 4 8  
. I 2 1  1.000 91 .7  1.287 8 . 8  61 .6  153.8 
-7231) 1.456A 100.4 . 7 l P  - 4 . C  - 8  40.8 
37.8 1.384 5.100 8 0 . 3  6 . 1  38 .1  0 8 . 7 0  
. 7 m  i . 4 8 9  109.5 1.030 - . r  - i 4 , 8  3 ~ 8 . 7  
4 - r e i o  4-r9ro.o 
4-797O.S 4-8130 
4-1160 4 - 8 4 P O  
4- ideo 4 - r o r 8 . 0  
4-7ere.o 4-8130 
4-8100 4-8100 
,1411 3 3 8 . 8  - 8 1 . 2  - 8 . 8  
,210 112 .5  31.9 4 .6  
,181 53 .8  11.7 - 2 . 1  
1 t . t L  7.09 3 .99  4.33 
,210 
,203 








.221 8 3 . 8  
12.01 0 . 8 3  
-80 .4  - 5 . 9  
24 .2  3 . 6  
14.8 -2.2 
3 . 8 1  4.27 
,919 89.7 ,161 
,360 8 7 . 3  ,339 
. r o o  14.9 ,389 
1 . 8 1  4 . 7 7  18.49 
. @ S O  173.5 
1.089 10.8 
1.102 153.1 
2/1/2 64 .3  
.720 ,996 
. l e 0 0  1 .4591  
,873 1.531 
4 2 . 2  1.419 
92.2 1.285 
112.4 1.031 
2.778 83 .1  
ioo .8  . r i z  
8 .5  65 .7  154.0 
' - 3 . 0  4 . 8  40 .0  
' - . 8  -1P.3 3 3 5 . 3  
, 351r8  44 .1  84.4L 
_ _ _ -  - -  -- HAR3 ARRlVAL OATE : 2448140 ( 5 8 l P  19901 __- __. --_ 
4-7800 4-7945.2 ,232 293 .1  36 .7  12.4 ,912 87.3 ,176 . a 5 6  166.9 3 3 1 . 0  .706& 1.007 8 5 . 8  1 .270  - 1 1 . 7  - 8 5 . 9  189.8 -280  
4-1Q48.2 4 - 8 1 4 0  ~ 2 8 0  184.9 - 2 1 . 4  - 4 . 4  1.354 98.8 .319 1 .054  325.1 531.2 .686 1.421A 94.8 .684 4 . 1  21.3 12.0 - 1 9 1  
4-(111O 4-8480 . I 5 8  37.9 6 . 3  -1 .9  ,702 84.5 ,304 1.118 161 .1  449.8 .778 1.459 106.9 1.040 - . 5  -16.5 322.1 ,312 
12.86 8 . 4 1  5 .19  4.20 1.59 3.28 14.48 112/2 88 .7  2 .0  44 .8  ,765 2.635 92.6 ~ 0 3 . 8  1.1  122.40 1 . t 5 1  
-3 .3  
1.2 
- 2 . 0  
4.34 
- 6 . 1  
4 .3  
-2 .1  
4.02 




.162 .E61 173.0 389.3 .721 
,332 1.082 359.1 523.5 . I 2 3  
.332 1.110 161.9 454.2 , 7 4 1  





















0 1 . 0  
1 0 . 4  
-6 .8  
- . 5  
10.4 
8 .7  




- 1 1 . 1  
3.4 
- . 3  
i 8 5 .  7 
72.8 
-9 .4  
-14.0 














1 O . t  
3 2 2 . 3  
l 2 t . t O  
-88.6 191.4 
L5.O 11.4 
-13.3 3 L 9 . 5  
. T  ILL.SD 
. 241  
,203 
. 3 4 8  
3 .041  
4-1810 4-1968.9 
4-1910 .9  4-8140 
4-01 r o  4-8490 






4-7810 4 -7949 .1  
4-1949.) 4-8150 
4-8180 4-8400 
-187  342.7 -68 .4  
.241 178.3 44.9 
.170 49.8 10.4 
. I 3 6  335.2 - 8 1 . 2  
~ 2 0 9  167.8 29.3 
,198 61 .2  14.0 
lL.08 6 . 0 1  3.89 
-233  293.0 36.8 
.e81 186.3 -17.3 
. I 5 6  32.8 4 . 1  
12.88 8.40 5.20 
,230 292.4 39.0 
-265 188.8 -27.2 
-162  44.8 8.9 
12.15 8.58 S.13 
12 .11  7.63 4.25 
- 
,919 89.7 ,181 .858 178.6 375.9 - 7 2 0  
1.357 87.7 .334 1.082 9 .3  162.9 .7210 
.692 77.7 .370 1.102 157.1 459.0 ,694 
7.41 4 . 1 l  16.04 2/1/2 74.9 3 . 8  38.1 





1 .037  
82.3 











1 . 5 8 t  
. % o r  
- MAR3 A R R I  




VAL OATE 5 2448150 (15 3EP 199C 
.176 .856 166.9 331.1 .706A 
.352 l.OS3 323.8 535.7 .683 
.302 1.121 172.1 449.0 .762 
14.42 1/2/2 98.5 1.9 4 8 . 9  
12.5 









9 1  - 9  
.or7 
-66 .1  
-11.8 
- . e  
1 1 . 5  
12.8 
- 5 . Z  
-1 .9 
4.19 
.915 88.7 . I 6 8  .8S8 173.3 338.1 .?13A 
1.356 97.9 ,343 1.062 331.6 533.t .698 
,690 83.7 .S26 1.112 186.6 453.1 ,150 
7.58 3.41 i4 .97  1/2/2 94.2 1.0 41.4 








- 1 l . L  







4-1620 4-191.4.9 . i d 6  330.1 -64 .1  -8.s . s i 9  89.8 .mi .e50 178.9 574.8 ,120 .9se 9 t . o  1.268 0.3 69 .1  153.9 .LLS 
4-1914 .S  4-8150 -22.3 1 ) l . l  38.1 5.8 1.35? 88.3 .331 1,080 6.7 187.6 ,7220 1.438A 98.0 ~ 6 9 4  -5.1 -6 .1 34.8 
4-8180 1-0900 - 8 7 9  51.4 12.9 -Z.O .68S 80.Z ,357 1.103 161.4 457.6 . IO9 1 .491  110.4 1.037 - 3 -10.7 338 4 ::%* 
WAR8 ARRXVAL OATE s L448180 125 $E? SOSO) 
1i.m 7 . ~ 0  4.00 4.00 7.40 3.10 $5.74 t i t i t  03.2 3.0 3t .3  $.goo 3.193 81.1 4:4 34 .1  9L:50 3.1eT0 
4-7610 4-7949.6 .e29 L92.5 38.9 12.4 .914 88.1 . I 6 8  .e56 173.3 337.0 .113A 1.000 86.9 1.L69 -11.1 -8O.t 101.2 -263  
4-7049.0 4-8160 .e63 190.4 -LO.8 -4.0 1.356 97.1 .341 1.064 599.8 537.4 ,891 1.4351 91.4 .676 4.S LO.1 10.0 a198 
l t . 6 8  6 . 5 1  ¶.I3 4.17 7.56 3.38 14.91 2 /L l2  103.2 .3 47.3 .E86 2.481 90.4 190.3 -Lao l t t . 0 0  1.C80 
~ -0100 4-8400 .mi 30.6 1.1 -1.0 .e115 86.0 . a t 3  1.114 i 7 i . s  458.3 ,185 1.414 100.i 1.040 - . I  -1 t .o  a t 9 . r  .e35 
225 
1990 OUf8OUNO SWINGBY MlSSICN OURAIION f 660 O A T S  
MARS ARRIVAL DATE - L 4 4 I 1 6 O  
PI SEP 1990 
LAUNCH 8UNGIY 8PEEOl  R A l  D E C L l  I 1 V 1 P S I  1 ECCEN 8MA THET l  THETe P E R l H  APHEL P S I  P V e I L OECLL RAL 8PEEDt  
BUNGBY ARRIVE W E E 0 3  R A 3  DECLS I 3 V 3 P 8 1  3 ECCEN SUA THE73 THE14 PERIH APHEL P S I  4 V 4 I 4 OECL4 R A 4  8PEED4 
O W A R T  RETURN W E E D S  R A S  OECLS I 5 V 5 P S I  5 ECCEN SMA THE15 THET6 P E R l H  APHEL P S I  6 V 6 I 6 DECLO RAE W E E 0 6  
---_- PROP AERO-O-VA OVA t V A _ _ D V O _ E V R ~ _ T Y P E ~ _ B U N  A-SUN R A P P A -  -A  - E , -1NC _ _ R A P  OECLP ETA CERIC 
4 - 7 6 t O  4-7957.1 e t 4 0  Z90.4 41.0 13.4 ,918 90.1 ,162 .817 180.1 347.4 ,719A .9960 68.3 1.068 -11.4 -7L.9 169.1 . L E 3  
4-7*37*1 4-8160 -263 191.5 -37.9 - 6 . B  1.358 95.e -338 1.072 339.3 535.0 .TO9 1.435A 9e.6 . 6 a t  7.t 31.0 9 .0  .LO5 
13.04 6.67 5.31 4.31 1.76 3.56 15 .11  l/i?/L 98.7 P . 4  35.0 ,867 3 . 3 t 5  89.0 IL.0 -34 .6  lLL.10 t . 0 1 6  
4 - a i ~ o  4-8500 . io9 52.5 11 .7  -1.0 .a77 82.7 .s49 i.104 166.0 450.1 .m 1.490 109.9 i.0~8 - . I  -10.0 330.7 .si7 
MAR8 ARRIVAL DATE I: 2446170 ( 5 OCT 1990) -- --I- - -- -. 
4-7010 4-1949.6 .232 e9e.5 39.2 il.7 ,915 68.1 . lo8  .e56 173.3 356.3 .713A 1.000 66.9 1.069 -11.3 -68.9 191.6 -267 
4-7949.0 4-6170 .e67 192.5 -16.6 -3 .3 1.357 98.2 .35e 1.067 327.8 541.0 .E91 1.443 89.4 *8?1 3.5 16.9 9.3 .LO1 
4-8tOO 4-6490 . l o 5  34.6 6.2 -1.8 .E77 68.3 .123 1.119 lTl.5 451 .7  . 7 5 1  1.460 106.1 1.041 9 1  -12.0 3 t 9 . 7  ~ 3 3 5  
lt.95 6.67 5-10  4.P9 7.68 3.46 14.91 l/We 111.1 . 3  5e.4 ,841 i?.t6? 69.6 13.1 -47.3 l C 0 . 4 0  1.066 
MARS ARRIVAL DATE 8 t448160 (I¶ OCT 1990) --- 
226 
1990 
INBOUND SW I NGBY 
5 , l l  
227 
8TOPOVLR TIME 8 30 OAV3 1990 INBOUND SWINGBY MISSION OU 
MAR3 A R R 1 V A  
._ . . __ 
LAUNCH ARRIVE emeoi 
DEPART SWNGBY EPEE03 
6WNGBY RETURN EPEE05 
PROP __ - .__ 
R A l  
RA3 
R A 5  
AERO_ 
4-6030 4-8200 .339 35.5 
4-6230 4-6401.8 ,213 44.6 
4-6401.0 4-6470 -432  199.6 
17.63 11.10 
4-0040 4-6200 .345 43.1 
4-6230 4-6409.0 .e03 39.7 
4-6409.0 4-6460 -357  206.6 
10.16 11.59 
.- 








MARS ARRIVAL DATE : 2448220 I24 Nt 
-4 .1  1.115 104.5 .352 1.358 300.2 486.5 
2.0 .611 97.6 ,440 1.085 189.9 299.0 
3 .1  1.477 103.2 .599 1.673 324.4 444.6 
4.43 7.82 5.39 20.73 2 /1 /1  27 .6  7.1 
7.5 1.126 104.2 .368 1.414 304.0 480.7 
2.2 ,629 98.2 .412 1.110 192.0 312.4 
5.10 9 .08  5.24 18.81 l / l / l  35.5 6.6 




. S i 3  4 2 . 1  1.4 
-247 37.2 20.4 
,435 200.1 10.3 










-291  212.5 




1 1 . 1 0  11.02 







6 . 5 2  
,687 2.0941 116.3 1.121 - 3 . 2  -21.0 324.2 . S i t  







2 . 0  1.139 103.9 .389 1.482 306.0 475.0 
2 . 5  ,641 96.6 ,391 1.131 193.9 326.3 
3.6 1.398 97.4 +426 1.224 335 .1  451.3 
3.58 8.96 5.15 17.16 l / l / l  20.2 6 .0  
1.2 1.154 103.5 ,413 1.564 312.0 469.5 
3.0 -650  96.8 .376 1.146 195.2 342.6 
3.6 1.369 94 .1  .362 1.123 344.5 455.2 
6.14 9.52 5.10 15.84 11111 15.1 5.0 
4-6060 4-6220 .308 S5.9 24 .1  1.2 1.154 103.5 ,413 1.564 312.0 469.5 .916 2.2llA 114.3 ,631  - 2 . 9  7 . 0  141.8 .e76 
4-6250 4-6442.4 .245 23.0 32 .1  7.6 .OS2 96 .2  .369 1.149 194.5 367.1 ,124 1.5730 9 1 . 9  1.374 -5.9 -35.6 199.0 .e42 
4-6442.4 4-6500 .242 210.0 19.8 3.4 1.403 89.8 .427 1.267 .7 66.5 .1260 1.607A 112.6 1.092 - . 3  - 6 . 6  341.3 .a33 
10.00 11.67 6 . 5 2  6.14 9.52 5.34 17.00 l / l / l  15.1 2 .5  56 .6  1.022 2.111 19.3 79.5 -76.6 100.10 1.135 
.906 2.056A 112.9 .EO9 -3.7 5.4 136.9 -054 
.688A 1.5730 6 0 . 7  1.373 -1.0 -4.6 222.6 .E91 
.702 1.146A 113.3 1.076 - 2 . 7  -16.0 3 3 1 . 9  - 4 4 0  
24.3 ,710  4 . 1 5 1  1 1 3 . a 1 6 8 . 3  00.6 69.6L 1.066 
.918 2 .2 l lA 114.3 .e31 -2.9 7.0 141.6 .e76 
.715A 1.5780 6 1 . 3  1.376 -1.4 - 8 . 5  217.0 .E32 
.717 1.529A 110.4 1.045 -1.6 -13 .9  338.9 . S O 0  











4-6060 4-6220 ,306 55.9 24 1 1.2 1.154 103.5 .413 1.564 312.0 469.5 .918 2.2llA 114 .3  $631  - 2 . 9  7 . 0  141.0 .E76 
4-6250 4-6451.0 .229 38.0 - . e  - 5 . 2  .648 97.4 .373 1.141 192.6 379.0 .716 1.5670 95.1 1.370 7 . 0  37.4 191.6 .e74 
4-64111.0 4-0550 .E74 204.9 18.5 3.5 1.422 66.3 .471 1.366 11.1 83.6 .7220 2 . O l O A  114.0 1.118 .I -6 .4 341.9 .470 
11.62 11.46 6.52 6.14 9.52 4.96 17.84 1/2/1 15.1 3.9 2 2 . 2  .799 5.197 62.7 71.1 48.6 107.40 0.356 
4-0070 4-8220 ,309 62.3 24.1 - 6  1.170 103.1 .443 1.668 316.2 464.2 .930 2.407A 115.7 - 6 5 5  -2 .5  7.2 145.7 .SO0 
4-6250 4-6460.7 .E l3  31.0 14.5 - .2  ,640 95.9 .381 1.128 189.8 391.3 .698 1.5580 96.5 1.366 L . 1  10.4 191.7 .272 
4-6460.? 4-6!iiO .E12 190.3 18.6 t . 7  1.356 61.6 .364 1.096 32.1 98.7 ,6980 1.491A 110.8 1 .037  1 . S  -3 .1  343.0 .361  
17.89 11.11 6 .55  6.10 10.16 4.56 11.95 1/2/1 11.2 5.3 8.2 .e14 13.906 96.6 6 6 . 2  79.3 9 4 . 7 0 1 0 ~ 5 0 9  
MAR3 ARRIVAL DATE : 2446230 ( 4 OEC 1990) 
4-6030 4-6&30 .e97 41 .1  4 .3  -3 .0 1.106 104.0 ,395 1.330 300.0 491.5 ,885 1.776A 107.9 .753 1.2 2 3 . i  132.6 .la2 
4-8260 4-6403.3 .274 34.3 16.8 2 . 0  .618 102.0 .448 1.107 195.6 300.5 .611A 1.6030 72.5 1.369 - .E - 1 . 9  221.0 .436 
4-0403.1 4-6470 ,436 200.6 10.2 3.1 1.479 103.1 .604 1.696 324.7 444.3 -611  2.721A 119.6 1.176 -3.6 -23.3 316.1 .592 
16.21 12.42 6.32 3.65 7.24 6.10 20.82 2/l/l 31 .6  7.1 23.5 e316 4 . 9 1 0  146.6 145.6 30.2 65.3L 1 . 2 3 9  
4-8050 4-0230 .300 4 0 . t  3 5 . 0  4 .0  1.128 103.2 ,363 
4-6260 4-0417.7 .286 27.7 17.6 2.3 .646 102.5 .402 
4 - 8 4 1 7 . l  4-6490 .e91 212.7 17.2 3 . 6  1.399 91.3 .428 
17.37 12.20 6 .37  5 . 1 1  6.50  5.69 17.19 
4-6000 4-6230 .269 5 5 . 2  27.7 2.1 1.140 102.8 -362 
4-6260 4-6427.4 .264 25 .7  17.9 2.7 .657 102.6 .368 
4-6427.4 4-6500 .23l 214.9 21.5 3.6 1.371 94 .0  .364 
11.36 11.99 6 . 1 1  5.36 6.76 5 . 3 2  15.88 
1.430 307.6 
' 1.156 200.2 
1.229 335.4 
I l / l / l  26.6 
' 1.494 311.9 
I 1.171 201.5 
1.128 345.1 
1 l / l / l  19.6 
460.2 .910 




345 .1  .717A 
454.0 ,717 















110.5 1 ,047  
4.169 69 .1  
-0 .3  
- .e  
-2.0 
166.0 
- 3 . 7  
-1.0 
-1 .7  
207.6 
-3.4 
-3 .6  
-17.9 
63.9 
, 3 . 2  
-6.1 
- 1 3 . 7  
-82.2 
135.2 















4-0080 4-6230 .269 5 5 . 2  27.7 2 .1  1.140 102.8 .382 1.494 311.9 474.1 e923 2.065A 112.5 .BO5 -3 .7  3.2 142.6 .e46 
4-6260 4-0446.5 ,267 23.3 29.6 7 . 5  .655 101.4 .382 1.167 199.7 373.6 .721 3,6130 93.0 1.376 -5 .7  -32.7 193.6 a254 
4-6448,s 4-0900 .254 208.2 19.3 3.4 1.412 68.3 .441 1.310 5 .6  6 5 . 0  ,7250 1.895A 113.2 1.104 - 1  -1.5 341.7 .449 
l r . 4 1  12.09 6 . 1 1  5.36 8.16 5.92 17.36 i l l 1 1  19.6 3.1 53.6 ,933 2 .211  75.7 66.6 -74.1 102.10 1.129 
4-8060 4-8230 .269 5 5 . 2  27.7 2 .1  1.140 102.6 .382 1.494 311.9 474.7 ~ 9 2 3  2.065A 112.5 -805  -3.7 3.2 142.0 e246 
4-8260 4-6453.4 .e52 36.5 1.0 - 5 . 1  .649 100.6 .386 1 . 1 5 7  197.8 382.6 e711 1.6030 9 6 . 3  1.375 7.0 35.L 169.7 .e08 
4-0453.4 4-6100 .E86 203.1 16.1 3.6 1.428 85.2 .465 1.397 14.6 63 .1 ,  .7190 2.015A 114.5 1.126 .O -5.9 341.9 .462 
17.09 11.11 6.17 5.30 6.16 5.54 16.12 1/2/1 19.8 4 . 3  20.8 e723 5.527 59.5 73.0 47.3 107.30 0.274 
4-6010 4-6230 ,267  61.9 26.4 1.4 1.154 lO2.O .405 1.571 316.2 469.4 .935 2.207A 113.0 .E26 -3 .0  4.6 147.2 .206 
4-6260 4-6462.4 .e34 35.5 14.0 . I  e639 99.0 .393 1.141 194.8 393.9 a693 1.5690 99.4 1.369 1.6 0.7 191.6 .e07 
4-8460.4 4-8510 .PO7 169.4 1 1 . 9  3.8 1.356 00.6 ,310 1.097 35.6 99.3 e6910 1 .5OZA 111.2 1.037 1.7 -2.0 342.6 ,393 
11.11 11.22 8.13 5.69 9.27 5 .09  16.10 112/1 14.6 5.0 9.5 .128 12.015 102.6 05.5 76.6 9 2 . 0 0  6 . 0 6 1  
































. .  








. e  
-.I 







3 .2  


























4-0060 4-6230 -265 67.6 
4-0200 4-6471.4 -224 40.3 
4-0411.4 4-0520 .332 100.6 
17.42 10.95 
4-8090 4-6230 .265 72.0 
4-8060 4-6477.L .ZlO 44.0 
4-6477.C 4-0530 .365 170.2 
11.66 10.19 
4-6030 4-0240 .286 40.0 
4-8170 4-6403.7 .310 32.1 






1.0 1.170 101.6 -43). 1 .665 320.6 464.4 .947 2.384A 
- 9  .626 97 .1  .404 1.122 190.7 404.1 .669 1.5150 
3.9 1.290 76.0 .317 ,921 64.1 123.5 .e300 l.213A 
.6 1.167 100.6 -462 1.163 325.3 459.5 .959 2.606A 
1.2 .619 91.5 .413 1.109 167.9 410.6 .650 1.9670 
3.7 1.240 13.3 .309 .E26 85.2 145.2 . I 7 1 0  1.082A 
7.09 10.46 4.70 13.59 1/2/1 8.1 33.0 23.0 -452 
MAR6 ARRIVAL DATE t 2448240 (14 OEC 1990) - 
-2 .6  1.102 103.5 .322 1.309 299.6 496.6 .E88 1.130A 
2 . 0  -632 106.6 .460 1.141 202.1 302.7 .616A 1.6670 
3 .1  1.482 103.1 ,609 1.719 325.1 443.9 ,672 2.766A 
0.39 8.19 7.04 20.69 2 / l / l  36.6 7 . i  22.2 -314 









- 4 . 6  -6 .1  




















I .641 ! 1.354 
8.51 
I 1.151 
. O t E  
I 1 . t61  
I 9.01 
103.1 .331 1.34T 303.7 490.9 .901 1.193A 1 0 7 . 7  .151 4.4 32.9 143 .1  . l e 6  
106.6 .435 1.171 204.8 316.4 .66lA 1.6600 77.1 1.386 - A  -1.6 220.9 ,359 
100.2 a512 1.409 329.6 447.1 -688  L.13OA 118.5 1.125 -3 .2  -20.7 3L4.4 * S I 5  
6.92 18.90 21111 34.3 6,s 20.0 .461 5.164 130.3 146.0 46.1 64.1L #!.LIE 
. P I 6  53.6 



















,927 1.957A 110.6 a763 
,7201 1.6960 66.0 1.392 
.716 1 . 5 5 8 A  110.7 1.051 
2 6 . 0  1.125 4.447 79.0 
-5.3 











- 3 . 1  i 4 i . o  . re4  
-4 .0  LlO.1 .e31 
- 1 3 . t  339.L . S I 6  
-76.6 96.00 3.676 
-3 .1  141.6 .L t4  
-f!8*1 109.0 .?!?I 
-6 .0  341.9 ,406 
-3.1 141.6 .e24 
3L.4 100.3 .so5 
-5.4 S41.0 .49B 
41.0 107.90 3.L09 
-7c.o ios.ro, 1 . 1 ~ 1  
1.442 311.9 479.9 
1.206 L06.3 346.9 
1.136 346.3 454.0 









1 66.6 .467 
0.50 17.76 
I 102.1 .357 
104.0 .402 
' 64.0 ,500 , 6.22 18.43 
I 101.1 .SI4 
102.3 .408 
t 79.4 .378 
5.73 16.30 
1.442 311.9 479.9 
1.190 204.0 300.0 
1,357 10.6 63.6 
11111 26.4 3.8 
1.449 311.9 479.9 
1.179 202.9 366.7 
1.430 1 6 . t  62.6 
1.502 316.2 474.7 
1.157 199.3 396.9 
1.096 39.1 100.2 
l f t l l  19.1 6.5 
imi 20.4 4.8 
,921 1.957A 110.0 -763  
.714 1.6650 95.7 1.364 
. I 2 3 0  1.9911 113.9 1.110 
49.1 ,021 2.407 72.1 
34.4 3.7 
17.6 3.1 






.9L7 1.957A 110.6 .703 
.705 1.6520 97.6 1.360 
.7150 2.146A 115.0 1.133 
19.0 ,645 6.065 55.0 
.940 t.OO5A 1 l t . O  .BO1 
.688 1.6PSO 100.5 1.313 
.6620 1.510A 111.7 1.037 
11.1 ,637 1 0 . t 9 7  106.8 
. 9 5 t  t.19SA 11S.t  ,818 
,8180 1 .L l tA  109.1 6941 
18.S ~ 4 9 8  S.089 143.4 
.eo3 i.(ioto 108.1 i.mi 





* t o 5  07.3 










1.173 3CO.7 489.7 
1.136 195.3 401.9 
,013 61.4 1t4.a 
l f t f l  14.5 18.7 
22 8 
WXSSION DULITXON = 4 4 0  O A V 3  
14 OEC 1990  
LAUNCH A R R I V E  -8PEEOl RAl OECLl -i 1 -- V 1 - .PSI  I ZCCEN 3MA THE11 THE12 PERXN -APHEL PSX 2 V 2 I 2 DECLL R A 2  8PEEOP 
DEPART SUNGBY (PEE03 R A 3  DECL3 X 3 V 3 P S I  3 ECCEN 3MA THE13 THE14 PERIH APHEL P S I  4 V 4 X 4 OECL4 RA4 )PEE04 
8WNGBI RETURN WEED5 R A I  OECLS I 5 V 5 P31 S ECCEN SMA THE75 THE16 PERXH APHEL P31 6 V 6 I 6 OECLI R A E  EPEE06 
--._ __ -- _ _  PROP AERO-OVL -- DVA--EVA - OVO -EVR TYPE -SUN A -  SUN R %PPA----A E XNC - _ R A P  DECLP ETA CERIC 
1-8090 4-8240 .261 12 .4  2 1 . 1  1 . 2  1 .169  100.0 .418 1.656 325 .5  464 .9  .964 2.349A 114.4  - .e19  - 2 . 6  2 . 1  158.0 ,278  
4 - 8 2 7 0  ( - 8 4 1 8 . 3  ,239 4 3 . 1  20.1 1.3 .SI9 9 8 . 9  .424 1.120 192.4 411 .9  .645 1.5960 1 0 4 . 8  1 .362  - 1  2 . 4  200.4 ~ 3 7 9  
4-8470.3  4-8130 -379  118.5 11.8 3.8 1.236 72.5 ,319 ,820 8 1 . 9  146.1 ,5590 1.081A 103.6  ,882 5 . 1  - a ?  332.1 
11.01  1 0 . 8 1  5 . 6 8  6 .14  9 . 5 2  5.21 13.68 1/2/1 1 1 . 0  33 .9  2 3 . 6  .419 4 .899  155.5 102.2 24.4 81.6L 1.634 
STOPOVER 71UE : 30 D A I S  1990 XNBCUNO 3UXNGBY 
MARS ARRIVAL D A T E  = t i 4 8 2 4 0  
- - 
4 - 8 i O O  4-8240 ,257 76 .4  2 7 . 4  1 . 0  1 .184  9 9 . 0  ,448 1 .756  330.5 460 .4  .975 2.536A 111.4 .859 -2 ,s  2 . 4  159.1 ,297 
4-8270 4-8483.2 -232 4 1 . 3  2 2 . 1  1 . 5  .610  9 1 . 3  ,433 1.101 189.8  4 1 7 . 0  .628 1.5860 106.4 1.358 .6 1.9 204.3 ~ 4 0 7  
4-8483.2 4-8540 a 4 0 1  119.8  9 . 5  3 . 4  1 .202  70.6 - 3 3 5  .168 101.1 161.4 .Si00 1.025A 9 8 . 9  * e 3 1  3.4 - 1 . 6  324 .1  * E 3 4  
1 7 . 3 2  10 .64  5 . 6 0  6 . 6 8  10.06 5 .04  13.09 1/2/1 8.2 5.1.4 2 5 . 6  ,364 4 .519  161.8 121.2  1 8 . 1  84.9L 1.279 
4-8110 4-8240 .254 19 .1  2 7 . 2  . 9  1.200 9 7 . 1  .414 1.816 335.9 456.1 ,986  2.166A 116.4  .880 -2 .1  2 .2  181.8 ,318 
4-OZr0 4-8480.1 .226 5 2 . 4  2 3 . 7  1 . 6  ,601 9 5 . 6  .443 1.094 181.1  422 .1  .609 1.5180 100.0 1.355 e 5  1.6  208.1 *43e 
4-8486-1  1-8550 .436 183.3  7.4 2 . 9  1.119 68 .9  ,3Si .736 1 0 9 . 6  172.1 .4100 1.OOIA 9 4 . 4  -806 3.5 -3 .4  3 1 5 . 9  -223 
11 .70  10.45 5 .35  1.25  10 .62  4 . 9 0  12.91 1/2/1 6 . 0  69 .4  2 5 . 9  ,316 4 . 4 5 1  166.1 1 5 1 . 1  13.8 87.8L 1.092 
4-8120 4-8240 . 2 5 S  8 0 . 3  21.1 .8 1 .211  9 6 . 2  .SO8 2.021 341.6  452 .3  ,995 5.046A 1 1 1 . 4  .BO1 -2.0 1.9 1 8 4 . 2  . S I 0  
4-82?0 4-8493.8 ~ 2 2 2  5 9 . 0  2S.4 1.1  .591 93 .4  .4S7 1 .079  184.0 4 2 1 . 6  .587 1.5120 109.6  1 .350  - 5  1 . 3  213.6 ~ 4 1 1  
4-6493.6 4-8160 . 4 7 i  186.8 5 . 3  2.4 1.161 6 6 . 9  .392 .113 115.8 179.6 .4340 .993A 9 0 . 2  .783 3 . 1  - 5 . 5  309.9 -23.9 
18-15  10.31 5 . 5 3  1.85 11.21 4 . 7 8  13.07 1/2/1 4 . 1  8 5 . 4  2 5 . 3  a271 4.563 169.8 136.4 10.2 90.60  * S I 0  






































16 .48  




. e35  




, 2 1 1  






4 9 . 5  
28.0 
208.0 
1 4 . 0 9  
4 9 . 9  
3s.5 
199.9  
13 .22  




6 6 . 6  
38.8 
160 .8  
11.15 
71.7 
42 .4  
179 .0  
11.18 
T 3  -6 







I . 9  
1 6 , s  
10 .0  
1 .91  
- 9  
15 .8  
1 3 . 3  
5 . 9 9  
4 9 . 4  
4 . 5  
11 .1  
6 . 2 0  
3 4 . 9  
16.5 
16.4  
5 . 6 0  
31.3  
1 8 . 9  
13.8 
5 . 4 4  
2 9 . 9  
20 .4  
1 1 . 4  
5 . 5 3  
2 9 . 2  
2 1 . 8  
9 . 2  
9 - 2 3  
23.2 
1 . 2  
5.14 
2 8 . 1  
-2 .4  1 .098  
2.0 .655 
3 . 0  1.485 






1 .226  
1.420 
2/1/1 




1 .452  
1.119 
1.094 
1/2 /1  
1. 506 
1 .153  
.goo 
1/2/1 
104.4 ,723  e7 
7 3 - 1  1.393 - . 3  
119.T 1.183 -3 .5  
5.646 147.2  141 .4  
21.1 151 .8  
- .o  210.8 
-23.0 316.4 
32.0 83.5L 
2 7 . 4  142.1  
- 1 . 1  218.8 





1 .152  
. loo  
,360 
.51r  
. 224 . 324 . 108 
3.449 
e 2 1 5  . as2 
- 4 1 5  





- 2 4 1  
.398 





~ 1 5 1  
260 
, 4 1 0  
-230 
1.003 
e . w r  
103.2  .312 
111.8 .418 
103.0 -614 
8.24 20 .98  
- 4 . 3  1 .105  102.7 .Si8 
2.0 .a11 111.3 .45S 
3 . 3  1 . 4 3 9  100.1 . 5 1 5  
3 . 3 1  6.78 8.11 18.96  
1.6 1.122 101.5 .331 
-4.6 ,661 107.5 .422 
3.8 1.438 8 2 . 7  .514 
4 . 8 3  8 . 2 1  7.02 18.1)  
299.6  501.5 
209.3  305.1 
32S.4 443 .5  




20.4 .313  
305 .8  495 .9  
212.2 319.6  
329 .9  446 .7  
36 .5  6 .5  
106.0 . I 3 6  t.6 
116.5 1 6 1.399 121 -3.1 - 3  
8 .448  125 .9  145 .0  
512.0 465.1  ,931 1.811A 1 0 8 . 9  .?e4 - 9 . 1  -11.8 138.8  
208.0 390.5 .697 1.7160 9 8 . 9  1 .381  6.5 C 6 . 1  1 8 7 . 3  
21.1 82.8 . ? l o 0  2.213A 1 1 5 . 6  1.140 1 . 3  -4 .9  341.7 
39 .2  4 . 9  1 6 . 3  .571 1.036 4 9 . 8  8 2 . P  41.0 110.10 
.944 - 1 . 9 8 0 1  110.2  .779 - 4 . T  - 3 . 9  1 4 1 . 1  
. E 1 1  1.6810 1 0 1 . 7  1.379 1 . 0  4 . 1  192.1  
.61OD l .519A l l E . 4  1 .036  2.t -2.5 S 4 1 . t  



















3.2 1 .131  
1.0 ,641 
4 .0  1.351 
4 .61  8 . O t  
100.9 .350 
I 105.8 .426 
, 18.0 .388 
b 6.48 16.36  
! 100.2 .365 
! 103.9  .432 
1 7 5 . 9  .331 
! 8.10 14.94 
518.4 4 7 9 . 9  
203.9 400.2  
4 4 . 1  101.4 
24.8 7 . 2  
321.0 415.0 
199 .9  408 .2  
11.1 126.4 
1 8 . 1  19.7  
4-8250 









4 -848P. t  
4-8550 
2.1 1 .142  
1 .4  .63P 
4 . 1  1.28?




1 9 . 9  . 4 4 0  
111.4  .195 - 3 . 5  - . 9  153.2 
104.0  1 .312  " .8 
108.6 ,943  3 .0  
5 .198  143.2 117 .6  
2.1 191.1 
- 1 . 0  331 .2  
36.5  8O.lL 
1 . 6  1 .154  9 9 . 5  .383 1 .569  325.8 470 .3  .SO8 2.11OA 112.5  .8lP -t.9 . l  1 5 1 . 3  
1 . 5  .621 102.3 .438 1 . 1 3 5  196.8 413 .1  .E38 1.6330 105.7  1 .367  a 5  1.6 201.3  
3.6 1.231 1 1 . 1  ,331 . e l l  91.5 141.4 ,5420 1 .08OA 103.9 .E75 3 . 3  -1 .0 331.0 
5.34 8 . 7 3  5.05 is.62 1 1 2 ~ 1  14 .4  3 5 . i  24.2 .so0 4 . 1 7 t  1 5 5 . 1  i w . 9  t 4 . 0  8 2 . 9 ~  
1 . 3  1.167 9 8 . 2 .  .403 1.840 330.9  483.9 .979 t.3OlA 113.8 ,829 -2.1 .4  1 6 0 . 1  
5.78 9-16  5 - 6 1  13.21 1/2/1 11.1  52.4 26 .1  -333 4 . 4 3 2  161 .5  118.1  18.4 86.0L 
1.1 1.180 91 .0  ,425 1 , 1 2 1  336 .4  461 .8  .SO9 2.453A 114.1 .846 -2.3 .4  183.6 
1 . 1  .601 9 9 . 1  .454 1.105 191.3  423 .1  ,604 1.6060 108.6 1.3S8 - 4  1 . 0  209.6 
3 . 0  1.114 68.1 .313 .129 111.6 172.4 ,4500 1.0OlA 9 4 . 1  . I 9 9  3 . 6  -1.1 315.4 
6.25 9.62 5 . 4 0  13.02 1/2/1 8 . 4  10.0 2 6 . 4  e291 4 .582  165 .6  133.1 1 4 . 1  86.6L 
1.0 .sit 100.8 ,445 1.120 194.1 418.4 . e21  1.6190 101.1 i . 3 6 2  .4 1.e ~ 0 5 . 4  
3 .0  i . i sr  09.8 .34a ,760 103.8 162.1 ,4050 i.024~ 99.1 .em 3.1 -1.9 ~ 3 . e  
-I___ _- M A R 3  ARRIVAL DATE = 2448260 I 3 J A N  1991) -- 
4-8070 4-8260 .2S6 58.0 4 4 . 5  5 . 3  1.123 100.4 ,330 1.415 316.6  4 d 3 . e  .948 1.882A 108.4 ,761 -6 .7  -1t.O 1 4 5 . 1  
4-0290 4-8469.1 ,321 3S.6 1 7 . 6  1 . 5  ,654 1 0 9 . 4  .448 1.207 208.4 403 .6  ,686 1.7410 103.1  1.386 .I 1 . 1  192.1  
4-6469.1 4-6510 .361 187.0 1 5 . 6  4 . 2  1 . 3 5 4  76.4 ,400 1.091 4 9 . 7  103.0 .6550 1.3281 113.2 1.035 2.6 - 2 . 1  540.3 
l I . 2 4  12.92  5.59 4.32  1.11 7.34 16.87 1/2/ l  33.6 8 .2  13.0 .461 1.660 111.8 116.5 6T.3 81.3L 
4-8080 4-8280 ,236 81.5 35.8 2 . 9  1.133 99.6 ,342 1.458 321.3 4 8 0 . 3  .960 1.956A 109.6 ,771 - 4 . 3  -5.'1 113.1 
4-6290 4-8478.2  .305 3 9 . 2  1 9 . 3  1 . 7  .E38 1 0 1 . 5  .452 1.176 204 .3  410 .7  ,615 1.1080 1 0 5 . 1  1.378 . 3  .9 198.0  
4-8418 .L  4-8520 ,395 181.0 13.2 4 . 3  1.216 12.6 .349 ,896 7 6 . 6  128.3 .5640 1.209A 1 0 9 . 2  .936 3 . 2  - 1 . 1  335.9 





4-8090 4-8260 .226 10.8 32.8 2.1 1 .143  98 .7  , 5 5 5  1.506 326.2 4 1 5 . 6  .911 2.041A 110.1  -789 - 3 . 3  -t.8 156.1 
4-8290 4 -8481 .1  .292 4 2 . 5  2 0 . 5  1 .8  .626 106.0 .456 i . 1 5 5  201.1 411.9  ,628 1.681D 106.T 1.312 - 2  . I  202.4 
4-8481.8 4-8S30 . 4 e l  119 .6  1 1 . 0  4 .0  1 .224  7 0 . 3  .348 -800 95.6  148.8 ,5220 1.019A 104.4 ,885 3.6 -1.3. 329 .1  
16.13 11.64 5 . 0 8  4 . 6 9  6 . 0 8  p.56  14.00 1/2 /1  18.3 36.4 24.9 ,339 4 .842  1 5 4 . 1  125.9 t 4 . 6  64.4L 
4-0 100 .4-8260 
4-6290 4-8486.1 
4 -84@8.1  4 -8540  
.$?/I 74.5 
. t o 1  4 5 . 9  
. 4 4 5  181 .3  
l l . i 6  11.Lt 
.E31 83 .8  
,538 4 0 . 8  
. 4 i 1  181.3  
l S . 9 7  12.88 
.e15 6S.S 




31.4 1.6 1.153 9 7 . 6  
2 1 . 1  1.8  .E14 104.4  
8 .9  S . 6  1 .189  68.8 
4 . 9 5  J.04 0.42 6 . 2 1  
MAR8 A I R 1  -- 
42.6 4 .8  1 .125 99.1 
18.) 2 . 0  ,648 111.3  
1 2 . 7  4 . 5  1.t1L 71 .0  














1 .559  351.5 411.5 
1.136 196.2  420 .3  
.?SO 101.2 16S.O 
t / 2 /1  1 4 . 4  53.6 
i T C  : 2440210 (15 J 
1.4f!t 321.8 485.8 
.E84 61.9 130.4 
i.toe LOO.$ 413.4 
i m i  10.7 t 2 . a  
1 1 1 . 7  .803 
108.1 1 . 3 6 1  











-2.8 -1.8 181.9 
.E .5 208.1  
130.8 18.6 8T.3L 
5 . 1  -2 .4  12z.0 
-1.1 - 1 1 . t  111 .1  
- .1 - . 3  189.1 
3.S -1 .3  334.8 
1.460 3 t 6 . 1  481 .1  ,915 1.9481 
1,170 2OS.t 4 1 6 . t  . e17  1.74tD 
. I 9 0  100.1 150.8  .4B80 1.010A iwi ta.1 a7.a e5.a .e** 
22 9 
MISSION DURATION = 400 D A Y 5  
M A R 0  ARRIVAL OATE 
I: 4 NOV 2 4 4 0 L O O  1990
-'Pi31 L -  V 2 I 2 OECLL RAE SPEED2 
P31 4 V 4 I 4 OECL4 R A 4  OPEC04 
P I 1  6 V 0 I 6 OECLO R A 6  8PlhOO 
E -  - INC - -  RAP OECLP ETA PLRIC 
_. 
8TOPOVER TIME 30 DAY0 l e 9 0  lN8OUNO SUINLBY 
-_ __ - - _I 
I I V I POI <<CCEN SUA THE71 THET2-PERIH APHEL- 
I 3 V 3 P 3 l  3 ECCEN SUA THE13 THETI PERlH APHEL 
I 5 V 5 POI 5 ECCEN $MA THE15 THE16 PERlH APHEL 
O V A t V - A  --DVO--EVR- TYPE SUN A ?UN- R-tAPPA - A  
MARS ARRIVAL DATE e 2448200 ( 4  NOV 19901 -- 
- . 2  1 .090 106.3 .334 1.234 266.5 500.0 .a22 1.846A 
3 .2  1.470 103.3 . S O 7  1 .620 323.0 445.6 .668 2.512A 
-.2 1.099 106.1 .344 1.273 290.0 494.5 .e35 1.711A 
2.5 -629 90.9 e401 1.084 181.4 310.7 . 6 5 O A  1 
3.4 1.430 100.4 e499 1.368 320.4 448.4 .686 2 
_ _ _  
2.2 .E13 89.9 .ai 1.06i 119.9 ee7.r , 6 0 4 ~  i . 1 1 8  
3 .11  1 . 1 7  4.60 ~ 0 . 5 4  wi / i  44.5 7 . 1  25 .1  .are 
4.17 7 -57  4.33 18.68 W i l l  36.5 6.0 24.9 




R A 1  -0ECLl- 
RA3 OECL3 
R A 5  OECLS 
AERO- 0'5 - 















00 .4  
113.2 
4.155 
111.7 . I 9 2  - . 7  16.3 122.1 -239  
8 5 . 3  1.360 -2.9 -17.4 L18.6 .231 
110.5 1.046 -1.0 -13.6 339.0 ,381 
2.982 95.3 210.0 52.6 84.4L C.220 
.737 - 1 . 1  
1.335 -1.2 
1.164 - 3 . 0  
145.4 147.0 
,753 -1.6 










9 .1  3.3 










206.6 13 .7  




39 .1  2 4 . 0  
z i 2 . t  1 1 . 5  
15.41 
4-0200 .329 
4-0416.6 . I 9 0  
4-0490 .291 




-.4 1.109 108.0 ,358 1.320 293.6 480.3 .e48 3.193A 
3.0 .mi 91.7 .378 i . 1 0 ~  i8t.r 324.4  SA i . s i 9 0  
3 . 6  1.396 97.5 .422 1.914 334.6 451.9 . ro2  i .7211 
4.66 8 - 0 5  4.22 17.09 2/1/1 29.8 6.2 27.9 .710 
.7rz - 1 . 5  16.0 115.6 . e l 7  
1.365 - 1 . 7  -8 .0  223.8 .e91 
1.075 -2.0 -18 .3  3 3 1 . 1  .437 







4 - 8 4 z r . i  . i g r  
31.2 8 . 9  
30.4 28.1 
214.9 21.6 
i i . 2 3  1.04 
-1 .1  1 . ~ 2 1  ios .9  . 3 r 6  1.318 2sr .e  482.2 .e59 1.896A 
3 .6  1.310 94.0 .362 1 . m  344.0 455.1 .717 1 . 5 3 2 ~  
4 . 3  .e50 92.2 -360 1.117 183.9 342.2 .715A 1.5200 









4 2 . 0  
191.8 
43 .1  






















-1.1 i . i 2 i  i o s . 9  . a m  
6.7 .653 92 .2  ,355 
3.4 1.383 92.6 .306 
5.21 6.59 4.40 16.28 
1.378 297.2 402.2 
1.121 184.0 352.1 
2/1/1 23 .7  2 .9  
i . i r r  350.1 451.2 
.e59 1.896A 111.7 
.723A 1 a5200 07.9 
53.3 1.122 2.230 
















61 .9  
- . 7  
-5 .2  
-1 * 2  
51 .6  
- . 7  
6.9 
. l  
86.2 
-3.0 
2 . 3  








- 1 1 . 5  
-63.9 
18.3 





-3 .5  
-74 .1  
12 .7  






9 3 . 6 0  1.300 
122.1 .e39 








194 .3  . 3 l 5  
339.9 .310 
7 0 . 3 ~  3.101 
4-0020 4-8200 ,334 
4-6230 4-8433.L ,206 
4-0453.C 4-8500 .e31 
16.64 
4-0020 4-8200 .334 
4-6230 4-8446.C .195 
4-6446.C 4-0500 .e53 
16.39 
4-6030 4-0200 .339 
4-8230 4-0458.4 .lo1 
4-8450.4 4-6510 ,254 
16.89 
4-8040 4-0200 .345 
4-8230 4-84&9.6 . l e i  
4-8409.6 4-6520 .315 
17.67 
1.2 1.135 105.9 ,399 
- .4  ,646 90.1 .366 
3.6 1.356 82.0 .356 
5.92 9.30 3 . 8 2  i 5 . m  
.4 1.111 105.8 ,426 
6.59 9 .96  3.02 14.53 
- MARS ARRIVAL D 
.e . a 7  81.0  .3ee 
3 . 8  i . 293  16.9 .309 
, i . 5 3 9  304.6 410.4 
I 1 . o ~  116.5  402.9 
I .928 60.2 122.0 , 1 /2 /1  i 5 . 6  1 7 . 0  
IATE = 2448210 (14 H 
.883 2.195A 115 .1  
.674 1.520 101.6 
-6420 1.215A 107.4 














7 . 6  - 1 . 5  1,112 105.3 
-1.1 -5 .2  ,649 94.4 
1 8 . 9  3.5 i . 4 i r  81.4 
6.14 4 . 5 i  7.90 4.50 
22 .6  1.0 1.137 104.9 
20.0 .7  .633 90.0 
15 .3  3.8 1.293 T6.9 









I 296.8 407.3 
~ i e r . 8  315.4 
1 8 . 3  8 4 . 2  
28.0 3.5 
, 304.3 415.5 
, 181.2 402.4 
I 60.3 122.1 
20.1 1 7 . 0  
.864 












24 .1  
. rzo . re40 1.816A I .5390 1.95lA 
,871 
2.044A 



























. r r i  - .4  19.1 
1 .361  7 . 0  39.1  
i . i i i  .3 - 1 . 0  
65.2 69.2 50.0 
,012 -3 .6  7.6 
1.358 1.4 5 .9  
144 .3  110.0 35.7 
.a35 -2 .7  9 . 7  
1.354 1 .2  4.4 
.OB2 2 .9  - . 5  
. e s r  2.4 -1.0 
111.1 118.6 ee.9 




131 .1  .261 
194.0 ,315 
339.9 ,316 
1 6 . 1 ~  8 . ~ ~ 6  
. 3  
. l  
. s  
. 3  
. l  
. 3  








4 3 . 6  
4 i i r . 9  
e i . 3  . 9  1.353 104.1 
6.90 0.37 9.15 4 .02  
24.6 i . 2  . a is  81.3 . 4 i 6  1.001 
0.6 3 . 3  i . 2 0 7  71.4 -323  . r r s  
22.6 1.0 .626 89 .1  
12.3 3.6 1.243 73.8 
21.9 .6 1.170 104.4 ,452 1.665 
6 .99  7.00 10.45 4.00 12.98 ; / e l l  





8 3 . 0  144.4 
15.3 32.3 
312.2 464.4 
1116 .2  416.6 
11.4 50.4 







.I91 58.1  
,391 179.1 
18.12 11.04 
,001 -2.3 9 .8  140.2 .4lC 
1.351 1.1 3.5 2OL.6 .391 
.e44 3.2 -1.3 325.1 .227 
163.3 124.2 i 6 . 5  64.1L 1.404 
4-0000 4-0220 .310 17.4 4 .6  - .E  1.089 105.4 ,322 1.239 289.2 504.6 ,840 1.631A 104.2 .723 -1 .2  17.6 106.5 . 1 5 5  
4-8250 4-8409.6 .240 32.9 1 9 . 1  2 . 2  ,629 98.2 .412 1.110 192.0 312.4 .653A 1.5600 18.6 1.369 - . 9  -3 .3  223 .1  . S I 9  
4-0409.6 4-0480 -359 2 0 7 . 2  13.5 3.4 1.434 100.3 . S O 6  1.391 329.1 447.6 . 661  2.094A 116.3 1.121 -3 .2  -21.0 324.2 . $ l l  




















19.5 2 .5  . . 6 4 1  
17.3 3.4 1.390 
6-51 S.56 6.96 
-1.0 1.096 105.0 
90 .6  
5 . 1 5  
104.7 
96 .8  
9 4 . 1  
5.10 
104.7 
















1.272 292.8 498.4 
1.131 193.9 326.3 
1.224 335.1 451.3 
2 /1 /1  40.4 6.0 
1 .312  298.5 492.4 
1 .146  195.2 312.6 
1.123 3 4 4 . 5  455.2 
t / l / l  32.8 5 . 0  
1.690A 
i . s r 3 0  
1. W A  









I .  756A 
2 . O I O A  
.199 
I ,  5610 
106.1 
0 0 . 7  
113.3 
4 . 7 5 1  









1 . 3 n  
i . o r 6  








19,s . 753 
i . 3 r o  
1.110 
62.7 





-1 .6  
207.3 
- . c  





71 . l  
- 2 . 1  
1 .0  
1 0 . 1  




- 0 . S  
- 1 3 . 9  
6 6 . 1  
1 9 . 3  
-35.6 
-0.6 
- 7 6 . 6  
19 .3  
37.4 
- 6 . 4  
46.8 







0 I . L L  











C . 6 6 6  
. S O 6  32. 
-235 26. 
.e32 214.  
15.53 11.5 
.300 32. 





15.39 1 1 . 4  
i i . r r  I I . ~  
1 .1  




32 .1  
19.0 
6.50 
7 . 1  
- .2  
10 .5  








3 .93  7.33 
,060 
. 1 1 5 A  
30.2 
, 1 1 7  
. l o o  
,232 
.510 
3 . 1 0 1  
1.312 L96.5 492.4 
1.149 194.5 567.1 
Z / l / l  32.8 2.5 




1 . 1 3 5  
.106 
A 1 4  
. 4  ro 
3 .  316 
.E60 
. 7 2 1  
.7260 
56.0 
-1.6 1.105 104.7 .338 1.312 296.5 492.4 
-5 .2  .648 97.4 .373 1.141 192.6 579.0 
3.5 1.422 06 .3  .411 1.366 11.1 03.6 
3.93 7.33 4.96 11.84 z / z / i  32.0 3.9 
107.9 
95 .1  
114.0 
5.197 






~ 3 2 1  180.6 
17.12 11.42 
1.4 -4 .1  1.115 104 .5  .352 1.356 300.2 406.5 .dol  1.036A 109 .1  .770 2 . 2  26.2 133.0 -207  
1 4 . 5  - . e  .640 95.9 ,361 1.128 189.0 391.3 .690 1.5580 98.5 1.366 2.1 10.4 1 9 1 . 1  . L I E  
18.6 3.7 1.356 81.6 .364 1.096 32.1 90 .1  ,6980 1.4951 110.0 1 . 0 3 1  1 . 5  - 3 . 1  3 4 3 . 0  .SO5 
6.63 4.43 1 . 0 2  4.56 11.95 2 /2 /1  27 .0  5.3 0 .2  . e l 4  13.906 98.6 66.2 19.3 94.7010.505 
.E93 1.935A 111.3 ,789 -9 .3  -0.6 126.3 .?.SO 
.673 1.5490 101.0 1.300 1 .3  5 .3  i 9 5 . C  .SO1 
.6380 1.214A 107.5 .955 2.5 -1.0 339.6 .310 
17.4 .SO3 6.610 144.1 112.1 35.9 76.5L 3.265 
41.4 7.5 1.126 
1P.2 .O ,629 
1 5 . 1  3.8 1.292 
1 .03  5.70 9.08 
, 104.2 .368 1.414 304.0 480.1 
' T6.6 . S i 1  .926 61.5 122.5 
1 4.38 14.57 1/2/1 35.5 17.3 
1 103.9 .389 1.482 308.0 475.0 
' 92.2 -406 1.100 103 .3  409.9 
b 73.7 .304 .E30 83.5 144.6 i 4.30 13.53 1/2/l 20.2 32.5 



















5.58 8 . w  
,906 2.058A 112.9 
.653 1.5460 103.0 
22.4 -473 1.136 
.Bib 2.2llA 114.3 
,634 1.5440 105.7 
.5260 1.025A 98.1 
9 4 . 6  -396 4.661 









-3 .1  5 . 4  i 3 6 . 9  , 2 5 4  
1.1 3 . 9  199.0 .350 
2.9 -.I 333.5 .E61 
119.6 C3.5 79.9L 1.950 
-2.9 7.0 141.0 .C76 
.9 3 .1  202.9 - 3 9 0  
3.2 -1.2 325.2 .E27 
124.6 17.1 03.0L 1.460 
4-8060 4-8220 
4-0250 4-0401 -6 




1.2 1.154 103.5 .413 1.564 312.0 469.5 
1.2 .615 9 0 . 6  .416 1.089 i8O.S 415.9 
3.3 1.200 71.5 .322 .77¶ 98.1 160.7 
6.14 9.32 4.25 lC.97 1/2/1 15 .1  50.3 








UARI  ARRIVAL OAT€ L4408SO ( 4 OW. IOIO) 




.6 1.170 103.1 .443 1.866 310.e 444.2 .930 t.407A 115.7 ..OS5 -C.3 7.L 145.Y a300 
1.4 .607 88.6 ,433 1.078 170.2 422.0 . O i l  1.544 107.6 1.350 .9 2.6 L07.6 .42? 
C.9 1.182 69.3 e333 -740 10O.L l f l . 9  -4790 1.001A 94.4 . E l l  5.1 -3.1 316.3 *El6 
0.76 10.16 4.L6 18.64 l /2/l  11.2 60.9 LS.1 .330 4.606 167.4 lt9.6 1C.O 07.4L 1.169 
230 
STOPOVER TIME z 30 O A Y S  1990 INBOUND S W I N G B Y  MISSION OURATION : 4 8 0  CAVJ 
WARS ARRIVAL O A T E  z 2418230 
4 D E C  1990 - 
LAUNCH ARRIVE SPEED1 R A 1  OECLl I 1 -  V 1 -PSI  1 ECCEN SMA THE71 THE12 PERlH APHEL PSI $ V 2 1 2 OECLC R A Z  SPEEC2 
DEPART SUNGBY SPEED3 R A 3  OECLS I 3 V 3 P S I  3 ECCEN SUA THE13 THE14 PERIH APHEL PS1 4 V 4 1 4 OECL4 R A 4  SPEECI 
SUNGBI RETURN SPEEDS R A 5  OECL5 1 5 V  5 P S I  5 ECCEN SMA THE15 THE16 P E R l H  APHEL PS1 6 V 6 1 6 OECL8 R A 8  OPEEEO 
-. ..-. PROP AERO -0VL - O V A  -EVA D V O  -EVR TYPE SUN A SUN RAAPPA__ - A  E I N C  RAP OECLP ETA CERIC 
4-8000 4-8230 . I 0 5  17.8 4 . 1  -.9 1.086 1OS.l .Si5 1 ,228  268.8 509.5 ,841  1.615A 102.4 -110 - 1 . 0  16.2 103.9 . I 4 0  
4-8280 4-8410.2 3 6 9  30.5 18.0 2 . 1  .636 102.3 .421 1.134 198.1 314.1 .656A 1.6130 76.8 1.376 - e 7  - 2 . 5  222.3 *359  
4-6410.2 4-8480 .359 207.5 13 .4  3.4 1.431 100.2 .SO9 1.400 329.3 447.3 .688 2.112A 116,4 1.123 -3.2 -20.9 324.3 - 5 1 3  
15.39 12.43 6 .46  2.96 6.37 5.97 18.86 2 f l f l  37.0 6 . 6  21.7 .466 S . 3 1 7  132.3 150.7 45.8 64.1). 1 . 0 1 2  
4-0010 4-8230 -300 25.1 6.0 -1 .2  1.092 104.7 ,319 1.257 292.5 503.4 ,857 1.658A 104 .3  ,723 - a 7  16.6 114.8 - 1 5 1  
4-8260 4-6417.1 -266 27.7 17 .6  2.3 ,648 102.5 .402 1.156 200.2 328.1 .691A 1.6210 81.0 1.380 - a 8  -3.8 P 2 l . l  - 2 9 1  
4-8417.r  4-6490 .e91 212.7 17.2 3 .6  1.399 97.3 .428 1.229 335.4 451.1 .703 1,754A 113.3 1.079 - 2 . 8  -17.9 332.0 - 4 4 2  
l S . 4 3  12.26 6.37 3.17 6.58 5.89 17.19 2/1/1 46.9 5.9 22.4 ,709 5.139 111.5 166.0 63.9 70.4L C.934 
4-8020 4-8230 -297 32.7 6.8 -1 .7  1.099 104.3 .325 
4-8260 4-8427.4 ,264 25.7 17.9 2.7 ,657 102.6 -388 
15.60 12.13 6 .31  3.46 6 .87  5.82 15.88 
4-6020 4-8230 .E97 3 2 . 1  6 . 8  -1 .7 1.099 104.3 .325 
4-8260 4-8446.5 .e67 23 .3  29 .8  7.5 .655 101.4 .382 
4-0446.5 4-8500 ,254 2 0 8 . 2  19.3 3.4 1.412 88.3 .447 
16.69 12.23 6 . 3 1  3.46 6.87 5.92 17.36 
4-0020 4-8230 .e97 32.7 6.8 -1 .7  1 ,099  104.3 .325 
4-0260 4-84S3.4 .e52 36.5 1.0 -1.1 ,649 100.6 .386 
4-6453.4 4-8500 -286 203.1 1 8 . 1  3.6 1.428 85 .2  .48S 
15 .31  11.85 6 .31  3.46 8 .87  5.54 18.12 
4-8427.4 4-8500 .e31 214.9 21.5 3 .6  1.371 94.0 .364 
1.291 296.2 497.4 
1.171 201.5 345.1 
1.128 345.1 454.8 
2 /1 /1  38.3 4 .8  
1 .291  296.2 497.4 
1.167 199.7 373.6 
1.310 5 .6  6 5 . 0  
2/1/1 38.5 3 .1  
1.291 298.2 497.4 
1.157 197.8 382.8 
1.397 14.8 6 3 . 1  
2/2/1 38.3 4 .3  
.e71 1 , 7 1 1 A  106.1 .137 - . 2  19.4 124.0  
.717A 1.6250 81.8 1.383 -1.0 -6.1 214.4 
.717 1.538A 110.5 1.047 - 1 . 7  -13.7 3 3 9 . 0  
27.6 1.122 4.189 69.1 C07.6 -82.L 67.2L 
.871 1 . 7 l l A  106.1 .I37 - . 2  19.4 124.0 
.721 1.6130 93.8 1.378 -5 .7  -32.7 1 9 3 . 6  
.7250 1.895A 113.2 1.104 - 1  -7 .5 3 4 l . I  
53.6 .933 2.211 75.7 86.8 -14 .1  102.10 
.a71 1.711A 106.1 ,737 - .L  19.4 124.0 
,711 1.6030 96.3 1.375 7 . 0  3 5 . 2  169.7 
.7190 P.075A 114.5 1.126 .8 - 5 . 9  341.9 
20.8  .723 5.527 59.5 73.8 47.3 107.30 










~ 4 8 2  
3.e74 
4-6030 4-6230 .297 41 .1  4.5 -3 .0 1.108 104.0 .335 1.330 300.0 491.5 .e85 1.776A 107.9 - 1 5 3  1.2 23 .1  132.8 ~ 1 8 2  
4-0260 4-6462.4 .234 35.5 14.8 . I  .639 9 9 . 0  .393 1.141 194.6 393.9 -693  1.5890 99.4 1.369 1.8 6 . 7  191 .6  -287  
4-6462.4 4-8510 .e87 189.4 1 7 . 9  3.8 1.356 80.6 .370 1.007 35.6 99.3 .6910 1.502A 111.2 1.037 1.7 -2 .8 342.6 -393 
I S , 2 6  11 .41  6 . 3 2  3.85 7.24 5 .09  18.10 2 / 2 / l  31.6 5.8 9.5 . l e 8  12.075 102.8 8 5 . 5  76.8 0 2 . 0 0  0 . 0 1 7  
4-8030 4-8230 ,300 46 .2  35 .0  4.6 1.128 103.2 .363 1.430 307.8 480.2 .910 1.949A 111.0 .787 -8 .3  -3.4 135.L ,235 
4-8260 4-8477.C . L i e  44.8 20.9 1.2 .619 95.S .413 1.109 167.9 410.6 .6SO 1.S670 104.e 1.3S9 .9 3.2 199.6 .38f  
4-8477.2 4-6530 .36S 178.2 12 .1  3.7 1.240 73.3 .309 .826 85.2 145.2 . 5 7 l D  I.OQ2A 103.3 .e88 3.0 -.e 333.0 -264 
16.¶8 11.01 6 . 3 9  5.11 8.50 4 . 7 0  13.59 1 /2 /1  28.8 33.0 23.0 .452 5.020 156.0 lLO.7 2 4 . 0  8 0 . 8 1  1.015 
4-0060 4-8230 .289 I S . 2  27.7 2 . 1  1.140 102 .8  .382 1.494 311.9 474.7 .923 P.065A 112.5 .a05 -3 .7  3.L 142,6 e246 
4-8260 4-8482.3 .214 4 9 . 6  22 .7  1.3 ,611 93.9 4 2 3  1.097 185.4 416.1 .633 1.5620 105.9 1 ,355  .8 L . 6  PO3.5 .395 
4-646E.3 4-8540 ,395 179.3 9 . 7  3.3 1.206 71.2 .326 .773 99 .1  160.9 .52lO 1.025A 98.8 .e43 3.3 -1.3 324.8 , 229  
18.14 10.76 6.17 5.38 8-76  4 .59  13.01 1/2/1 19.6 50.7 95.1 .385 4.605 182.3 195.9 19.8 8 4 , l L  1.368 
4-6010 4-8230 .287 61.9 28.4 1 . 4  1.154 102.2 .401 1.591 316.P 469.4 ,935 9.207A 113.8 e828 -3.0 4.8 147.C .e86 
4-8260 4-8487.5 .210 5 5 . 4  24.5 1 . 5  .603 92 .1  ,436 1.085 182.7 421.6 ,612 1.5580 109.6 1.352 - 7  2 . 1  207.9 -426  
4-6467.8 4-6550 -428 182.9 7.5 2.9 1.182 89.3 ,354 .739 108.4 171.9 ,4180 1.0OlA 94.4 ~ 8 1 1  3.5 -3 .2  316.3 e219 0 
16.53 10.64 6 . 1 3  1.89 9 .27  4 . 5 1  12 .81  1 / 2 / 1  14.8 69.0 25.5 . I 2 8  4.531 166.7 150.5 13 .3  67.4L 1.158 
4-0080 4-8230 ,285  67 .8  26 .1  1 . 0  1.170 101.8 -431 1.665 320.6 464.4 ,947 P.384A 1 1 5 . 1  a841 4 . 6  4.8 151.0 ~ 2 8 9  
4-6260 4-8493.4 ,209 63.2 26.3 1 , 6  ,693 89.7 .453 1.072 179.7 427.9 .Sa7 1 . 5 5 6  109.7 1.348 - 7  1.8 213.3 -466 
4-6493.4 4-8560 .468 188.8 5.8 2.4 1.162 6 7 . 1  ,390 .715 115.4 179.6 ,4360 .993A 9O.P s78S 3 .7  - 5 . 5  309.9 e 2 3 1  
17 .06  10.59 8.10 6 . 4 7  9.85 4.48 13.04 1 / 2 / 1  11.1 85.4 24.9 ,274 4.635 170.4 13S.7 9.6 9 0 . 6 0  - 9 9 7  
HARS ARRIVAL OATE : 2448240 (14 DEC 1990) _ _ _ ~  
4-7990 4-8240 . 3 1 1  11.0 1 . 4  - .9  1.079 105.7 .313 1.198 284.6 520.3 .a23 1.572A 98.5 .687 - 1 . 2  17.7 87.2 s i27  
4-8270 4-8405.7 .310 3 2 . 1  17.4 2.0  ,632 106.8 .460 1.141 202 .1  302.7 .616A 1.6670 72.8 1.379 -.I -1.4 220.2 ,437 
4 - 8 4 O S . r  4-8470 ,437 201 .1  10.1 3 . 1  1.482 103.1 ,609 1.719 325.1 443.9 .672 2.766A 119.8 1.179 -3.6 - 2 3 . 1  318.2 -595  
16.34 13.82 6.58 2 .72  6.13 7.04 20.89 2 /1 /1  78.2 7 . 1  22 .2  .314 5.19e 148.4 144 .0  3 0 . 6  64.4L 1 . 3 1 0  
4-6000 4-8240 .302 18.2 3 . 7  -1.1 1.083 105.0 .311 1.220 288.4 514.3 .e41 1.599A 100.6 .696 - a 9  18.6 100.3 . l e 9  
4-62rO 4-6410.6 .305 28.9 16 .6  2.1 ,649 106.8 .435 1.171 204.8 316.4 .66lA 1.6800 7 7 . 1  1.386 - , 5  -1.0 220.9 -359  
4-8410.6 4-0480 ,359 207.7 13.3 3.4 1.437 100.2 .512 1.409 329.6 447.1 .688 2.1301 116.5 1.12s -3.P -20.7 324.4 . 5 1 5  
16.07 13.32 6 . 4 1  2.75 6.16 6 .92  18.90 Z / l / l  65.6 6 .5  20 .0  ,461 5.764 130.3 148.0 4 6 . 1  64.1L 2.218 
4-6010 4-8240 .295 2 5 . 5  5 . 6  -1.3 1,089 104.5 .312 1.246 292.2 508.3 -858 1.635A 102.6 -710 - .6  19 .1  112.4 .136 
4-8270 4-8418.1 .SO2 2 6 . 6  1 6 . 2  2.2 ,661 106.8 ,417 1.193 207.0 330.6 .895A 1.6910 81.5 1.390 -.I -2 .5  218.6 ,291 
4-8416.1 4-6490 .291 212.9 1 7 . 2  3.5 1.400 97.2 ,430 1.234 335.7 450 .8  e703 1.765A 113.4 1.081 -2.8 -17.7 332.1 ,443 
15.98 13.11 6 . 2 7  2.87 6.29 6.84 17.28 2/1/1 54.3 5 .8  20 .5  .709 5.609 106.4 167.1 69.L 73.2L 3.267 
4-6020 4-8240 .Z89 32.9 6 .6  - 1 . 7  1.095 104.0 . S i 5  1 .276 295.9 502.4 ,873 1.678A 104.4 ,723 - . l  19.7 123.0 ,147 
4-8270 4-8428.6 .298 25 .1  16 .3  2.4 -669 106.6 .404 1 ,208  208.3 348.9 .72OA 1.6960 86.8 1.392 - . 7  -4 .2  210.1 .e31 
4-8426.8 4-8500 , 2 3 1  214.9 21.3 3 .5  1 .313 93.7 .369 1.138 346.5 454.0 .710 1.558A 110.7 1.051 -1.6 -13.2 339.2 ,388 
15.99 12.90 6 . 1 7  3.09 6.50 6.73 15.96 2 /1 /1  4 4 . 5  4 . 3  26.0 1.125 4.447 79.8 181.7 -76.6 96.00 3 , 8 7 6  
4-8020 4-0240 .289 32.9 8.8 -1 .9 1.095 104.0 .315 1.276 295.9 502.4 .a73 1.6781 104.4 .723 - . 1  19.7 123.0 .147 
4-8270 4-8450.4 .293 24.5 2 7 . 1  7.2 .659 104.7 .400 1.190 204.8 380.0 ,714 1.6650 95 .7  1.384 - 5 . 3  -28 .1  189.8 ,271  
4-8450.4 4-8500 .271 205.3 18.7 3.5 1.420 86.6 .467 1.337 10.6 83 .8  . l e 3 0  1.991A 113.9 1.116 .I - 6 . 6  341.9 , 4 6 8  
15 .64  12.75 8.17 3.08 6 . 5 0  6 .58  17.76 2 /1 /1  44.5 3 .8  49 .1  ,821 2.407 72.7 9 3 . 0  - 7 L . O  103.90 1.156 
4-8020 4-6240 .289 32.9 6.6 -1.7 1.095 104.0 .315 1.276 295.9 502.4 ,875 1.678A 104.4 ,723 -.1 19 .7  123.0 . I 4 7  
4-8270 4-8455.7 .e79 35.8 2.6 -5 .0  .653 104.0 ,402 1.179 202.9 386.7 ,705 1.6520 97 .6  1.380 8.9 32.4 168.3 .SO5 
4-841J5.7 4-8500 .SO5 201.6 17 .8  3.7 1.433 8 4 . 0  .500 1.430 18.2 82 .6  .7150 2.1461 113.0 l . i S 3  1.0 -S.4 341.6 .49S 
15 .46  12.59 6 . 1 7  3.09 6.50 6 .22  18.43 2 / 2 / l  44.5 4.8 19.0 ,645 6.065 51.6 77.3 4 5 . 0  107.90 J.269 
4-8010 4-0240 ,286 40.8 
4-8270 4-0464.3 ,260 34.6 
4-0484.1 4-6110 ,307 186.5 
15.24 11.65 
4-1040 4-6'240 .299 51.6 
4-0270 4-0472.7 .E46 39.1 
4- (472,1 4-8520 .348 110.7 
1 5 . I t  31.18 
1.4 - 2 . 6  1.102 103.5 ,322 1.300 299.8 498.6 a868 1 .1301  106.1 . 7 1 7  -8 22.0 132.5 ,161 
15.5 ,641 102.3 .406 1.137 199.3 396.9 .686 1,6290 100.3 1.373 1 . 5  6 . 5  191.7 e 3 0 7  
17 .2  3.9 1 .356  79.4 .378 1 .096  39.7 100.2 ,6820 1.5lOA 111.7 1 . 0 3 1  2 .0  -2.6 342.0 . a 0 9  % 
6 .12  3.39 8.79 5.73 16.30 2 /2 /1  36.6 6 . 5  1 1 . 1  .637 10.297 106.2 99.4 7 3 . 7  89.9L 5.Dl9 
-4.6 -6 .1 1.110 103.1 ,331 1.341 303 .1  490.9 .901 1.7931 107 .1  .731 4 . 4  32.9 143.7 a186 
18.7 1 , l  ,628 100.4 a416 1.136 195.3 405.9 ,663 1.6090 103.1 1.367 a9 3.3 196.3 * 3 4 #  
i 4 - 3  4 .0  1.287 75.1 ,325 .915 67.4 124.6 .618D 1.212A 108 .1  .949 1 .8  -1.0 338.2 .32D 
8 .38  5.0) 1.33 1.49 14.78 e/211 3 4 . 3  i 8 . t  10 .9  ,496 6.088 143.4 115.6 s . s  r e . r L  e . m  
4-8060 4-8C40 .Z78 53.6 3 4 . 4  3 .7  1.130 102.1 ,357 1.442 311.9 479.9 $ 9 2 1  1.957A 110.6 ,783 -5.3 -3 .1  141 .6  .Le4 
4-8270 4-8483.Z ,232 47 .3  22 .1  1 . 5  .610 97.3 .433 1.107 189.6 417.0 .628 1.5660 106.4 1 . 3 I 6  .6 1 . 9  204.3 -407  
4-8483.L 4-8540 ,407 179.8 9 .5  3.4 1.202 70.6 .335 .768 101.1 161.4 . I100  1.025A 98.9 ,857 3.4 -1.8 324.1 










4-8260 4-6411 .D 
4-0411.0 4-8480 
4-0280 4-e404.e 
.e69 6 1 . 3  
.e26 52.4 
.436 183.3 
l l . 8 7  10.11 
,265 67.3 




- 3 5 5  30.6 
-458 Pol.  5 
17.52 14.85 



















13 .3  
9 . 1  1.142 101.) 
1.6 .601 95 .8  
2 . 9  1.179 68.9 
1 .17  6.55 4.90 
.374 1.aoe 3 
.443 1.094 1 
.?ill .736 1 
12.91 1 / 2 / 1  
1 . 5  1.155 100.8 -395 l . S f 3  3 
1 . 7  .591 93.4 .457 1.079 1 
2.4 1.161 66.9 -392  .713 1 
5.83 9 .01  4.18 13.07 1 /2 /1 .  
- U A R I  AURI 
2.0 .e55 111.8 
3.0 1.485 103.0 
t . 86  8.08 8.94 
-1.0 i . o n  105.0 
- 1 . L  1.08P 105.0 
3.3 t . 4 5 9  100.1 
t.81 0.09 0.11 
e.0 .en i i i . 5  
(VAL DATE = e4 
,313 1.195 P 
,478 1.194 
,614 1.743 . 
tO.96 W i l l  
.?IO8 1.915 1 
,455 1.eoe 


















6.2 47  
7.1 42 
19.6 17 
9 . 1  8 
'0.7 46 
14.0 42 
5.8 1 7  
4 . 1  e 
,Beso ( 




17.9 I 1  
!9.9 44 
'4.0 
i9.r s i  
4 . t  
2 .1 
2 . 1  
9.4 













.959 t . 1 9 3 1  
.S87 1.5720 
.4340 .993A 
85.3 . P I 1  
EC 1990) - 
.e21 1.568A 
.624A 1.7650 . w e  e . o i 5 ~  









113. t  
109.8 
O O . L  
4.383 
.601 



























-3 .0  
.I 
3 . 7  
136.4 
-1.1 
- .3  
-5 .1  
141.4 - .s 
-.3 
145.0 





L . 3  
1.3 
- 5 . 5  
1 O . L  
17.8 





- to .  0 
148.0 














._. - - 
ae4.0 
.23 r 












. e 1 7  
e * 5 t T  
23 1 
STOPOVER l l M E  S 30 DAY3 1990 INBOUND SWINGBY UISSION DURATION * 480 D A Y S  
“‘-9 ARRIVAL D A T E  = ~ 4 4 8 2 ~ 0  
24 CEC 1990 
LAUNCH ARRIVE 6PEEOl R A l  DECLl I 1 V I P S I  1 ECCEN SMA THE11 THE12 PERlH APHEL PSI 2 V 2 I 2 DECLC R A 2  SPEED2 
DEPART 6WNGBY 3PEEO3 RA3 DECL3 I S V 3 PSI 3 ECCEN SMA THE13 THE14 PERlH APHEL PSI 4 V 4 I 4 DECL4 R A 4  3PEED4 
6WNCBI RETURN )PEED5 R A 5  DECL5 I S ‘I 5 PSI 5 ECCEN SMA THE15 THE16 PERIH APHEL PSI 6 V 8 1 6 DECL6 RA6 WEED6 -- PROP AERO--DV. O V A  EVA - D V D E V R  _TYPE SUN A-SUN R KAPPA- - A  E . INC R_P DECLP ETA PERIC 
4-8020 4-8250 .284 33.1 6.4 
4-8280 4-6456.0 .310 1 5 . 5  4.5 
15.89 13.09 8.07 
4-8260 4-8466.7 .289 34.9 16.5 
15.47 12.45 5 . 9 1  
4 - e m i . o  4 - ~ 5 0 0  .324 199.9 11.1 
4-8030 4-e.250 . e re  40.8 5.1 
4-0486.t  4-6510 .33z 181.6 16.4 
- 1 . 1  1.092 
, -4 .6  .661 
3.8 1.438 
’ 2.80 6.21  
I -2.4 1.098 
t 1.0 .E46 
I 4 . 0  1 . S 5 5  
r 3.02 6.43 
4-6060 4-8250 .e91 4 9 . 9  49.4 1.8 1 . 1 ~ ~  ioi.5 ,331 1.404 312.0 485.1 .931 i . 8 r r A  108.9 . re4  -9.1 -15.6 136 .8  -224 
4-6280 4-8484.1 - 2 5 5  46.1 21.6 1.6 . 6 1 l  100.6 .445 1.120 194.1 418.4 -621  1,8190 107.1 1.362 e4 1.2 205.4 ~ 4 2 3  
4-0404.5 4-8540 . 4 r s  180.4 9 .2  3.5‘ 1 .291  69.8 .348 . reo 103.8 162.1 .491D 1 . 0 2 4 ~  99 .1  .E29 3.5 - 1 . 9  323.2 .e42 
18.63 11.61 6 . 2 0  4.83 8 . 2 1  5.61 13.21 1/2/1 39.2 52.4 28 .1  ,331 4.432 161.3 128.1 18.4 86.0L 1 . 1 5 1  
4-8070 4-0250 .e51 60.1 34.9 3.2 i . i s i  100.9 .350 1.452 si6.4 479.9 .944 ~ . Q ~ O A  110.2 ,179 - 4 . 1  - 3 . 9  147.7 .ZII 
4-8280 4-8489.C ,247 50.6 23.2 1.1  .EO1 99 .1  .454 1.105 191.3 423 .1  -604 1.1060 108.6 1.358 e 4  1.0 209.6 ~ 4 5 0  
4-84e9.c 4-8550 .450 184.0 1 .2  3.0 1.174 68.1 . 3 r3  . reg  111.6 i r 2 . 4  .4100 1 . 0 0 1 ~  94 .5  . r 9 9  3 .6  - 3 . 1  515.4 .ego 
11.61 11.00 5.60 4 .61  8.00 5.40 13.02 1 ~ 2 1 1  24.8 10.0 26.4 .e91  4.582 i 6 5 . 8  133.1 14 .2  8 8 . 8 ~  1.003 
MARS ARRIVAL DATE = 2448260 I 3 JAN 1991) 
4-8010 4-8260 .e90 26.1 
4-8290 4-6419.1 .398 26 .2  
18.12 15.80 
4-8419.1 4-8490 .292 213.6 
4-8020 4-8260 .e80 33.4 
4-8290 4-8454.7 ,313 29 .1  
4-8414.7 4-6500 .e97 202.2 
16.80 14 .21  
4-0020 4-6260 .280 33.4 
4-8290 4-8458.B ,353 2 8 . 1  
4-6458.5 4-6100 $328  199.5 
i 6 . m  14.19 
4-8020 4-8260 .e80 33.4 
4-8290 4-846O.C .344 35.8 











.272 40 .8  
.321 35.6 
15.94 13.20 




1 I. 8 1 12.69 
.289 6 0 . 0  
.e92 42.5 
i r 9 . 6  
1e.31 le. 13 
5.2 
14 .6  
1 6 . 9  




6 .3  
24.4 
6 . 0 1  
6 . 3  
6 .  1 
16 .6  
6 .01  
6.3 
17.6 











5 . 8 1  
-1.1 
2.0 










-4 .1  
4 . 0  
2.56 
-2 .3  
1 . 5  
4 . 2  
-3.5 





3 . 1  
2.14 
























6 .40  








9 .42  
103.6 
112.3 






















.303 1 ,258  295.4 112.0 
,441 1.251 e i s . 9  392.4 
,516 1.464 22.6 82.9 
18.80 2/1/1 19.4 5 .0  
.or5 1.6311 101.0 .a99 
.692 1.8100 9 9 . 9  1.397 
,1060 2.220A 1 1 5 . 1  1.140 
36.3  . 5 5 7  3.045 71.3 
.303 1.256 295.4 112.0 .e15 1 . 6 3 6 ~  ioi.0 .e99 
.44r  1.244 t i 3 . i  394.2 .e89 i.800~ 100.4 1.396 
. s3i  1 . 5 0 0  25 .2  82.8 . m o  2 . 2 9 6 ~  i i 6 . s  3.147 
.so4 i . e e i  299.4 506.3 .E92 1 . 6 1 0 ~  102 .1  . r i i  
16 .81  2 / e / i  49 .1  8.2 15.0 . 4 6 i  r .880 iii.8 
19.13 2/2/1 59.4 5 . 1  13.4 .500 8 .550  4 1 . 0  
.448 1.201 208.4 403.6 .666 1.1410 103.1 1.388 
.400 1.091 49.7 103.0 .855D 1.528A 113.2 1.035 
.308 1.309 303.5 500.8 
.349 -898  16.6 128.3 
11.16 2 /2 /1  4 1 . 2  20.9 
.313 1.341 307.6 491.4 
.458 1 .151  201.1 415.9 
.346 ,800 95.6 146.8 
14.00 2 / 2 / l  42.1 36.4 
,452 i . i m  204.3 410.7  
-.I 
- 9 1  
-2 .4  
162.1 
- . l  






9 9 . 6  
- . l  
6.0 
1 .6  
66.4 









3 .6  
125.8 
20.2 105.1 
- . I  210.6 
-11.1 332.5 
- 1 1 . 5  9 2 . 5 ~  
20.6 118.1 
-4 .2  186.4 
- 5 . 6  341.9 
-54.4 121.50 
20.8 118.1 
- 1 9 . 3  186.8 
-4 .8  341.7 
- 1 2 . 3  102.8~ 
20.8 118.1 
24.5 188.9 
- 4 . 1  341.5 
21.9 129.8 
-2 .1  340.3 
1 . 1  i 9 e . r  
67.5 0 7 . 3 ~  
25.3 140 .1  
.9  198.0 
-1.1 355.0 
66.4 61.8L 
39 .1  154.4 
. T  202.4 










- 5 1 0  
1.140 
.190 









. I eo 
.421  
1.r41 
. I  r z  
-411 . 288 
1.234 
22.3 i e r . 2  ,817 
-.E 193.6 ~ 3 9 5  
-2.0 339.2 ,444 
94.5 86.SL C.C30 
C4.8 139.0 . I C 7  
- . 3  199.1 -425  
-1.3 334.6 - 3 8 2  
36.1 63.1L 1.413 
3C. l  lS1.C -144 
- .C  201.8 -449  
- 1 . 7  3C6.C ,301 
C4.7 81.W 1.04B 
232 
STOPOVCR TIME S SO DAY8 
- _ _  
LAUNCH ARRIVE-8PEEDl R A l  OECLl 
DEPART (IUNGBI WEE03 R A 3  OECL3 
SUNGBY RETURN OPEEO5 R A 5  DECLS 
PROP AERO- DVL - - __ ._ . ._ _. - - __ __ - 
4-7950 4-8200 ,543 339.6 - 8 . 9  
4-6230 4-6401.0 ,213 4 4 . 6  24 .0  
4-8401.0 4-8470 .432  199.6 10.1 
1 9 . 0 5  i i . r 8  7.22 
4-7980 4-8200 .335 341.1 - 5 . 9  
4-8230 4-8409.0 .203 39.7 24.0 
4-6409.0 4-8480 .357 208.8  13.7 
1 4 . S 9  11.39 7 . 0 5  
4-7970 4-8200 ,329 354.6 -2.8 
4-8230 4-8416.6 ,198 35.2 24 .6  
14.43 11.18 8.95 
4-8410.0 4-8490 .e91 212.2 17 .5  
Ml8Sl@N OURIll@N i 520 01'13 
M A R S  ARRlVAL DATE : l 4 4 8 2 0 0  
4 NOV I990 
1990 IhBOUND 8WlNC8Y 
- -_ .. 
I 1 V 1 PSI 1 ECCEN $HA THE11 THE12 PERIH APHEL P31 2 
I 3 V 3 P31 3 ECCEN SHA THE73 THE14 PERIH APHEL PSI 4 
I 5 V 5 PSI 5 ECCEN SHA THE15 THE16 PERIH APHEL P S I  8 
O V A -  EVA - O V O  EVR TYPE SUN A SUN R tAPPA- - A  E . 
M A R S  ARRIVAL DATE : 2448200 ( 4 NOV 19901 -.- 
-. I  1.005 108.0 ,330 i . i e 7  272.5 106.s . r s o  1 . 4 9 9 ~  96.4 
2 .2  . 6 i 3  89 .9  ..(si 1.081 179.0 291.7 . 6 0 4 ~  1 . ~ 1 8  72.4 
3 .2  1.410 103.3 .187 1.620 323.6 445.6 ,868 2.572A 119.3 
3.21 6.67 4.S6 20.54 Z / l / l  89 .1  r . 1  2 5 . 1  ,322 4.602 
- . 1  1.070 107.3 .325 1.148 278.1 520.1 .775 1.522A 99.1 
2.5 .629 90 .9  ,401 1.084 181.4 310.7 .65OA 1.5180 76.5 
3.4 1 .430  100.4 .499 1.368 328.4 448 .4  ,686 2.0501 116.2 
3.20 6.60 4.33 18.68 2 / l / l  76.6 6.6 24 .9  ,470 4.633 
v e  
v 4  














I 2 DECLE 
I 4 8 OECL4 O
R A P  OECLP 
R A Z  w x o e  
R A 4  SPEED4 
R A 8  SPEED0 
ETA PERlC 
5 4 . 4  .15s 
315.5 a581 
81.8L % . l e 1  
8 7 . 0  . I t 2  
223.1 ,358 
68.9L 1.708 
o m . 5  ,432 
323.9 , 9 0 5  
-1 .8 14 .0  
-1 .4  - 5 . 1  
-3 .3  -21 .3  
156.9 4 5 . 8  
-1 .8  15.8 
-1 .7  -8 .0  
-2.8 -18.3 
176.4 57.8 
79.3 . I S $  
2 2 3 . 6  .POP 
71.3L L.239 
33%.  I . 4 3 r  
-.l 1.076 106.9 .324 1.173 279.6 113.8 .793 1.553A 101.5 
3 .6  1.398 97.5 .422 1,214 334.6 451 .9  . IO2 1.727A 113 .2  
3.27 6 .68  4.21 17.09 2 /1 /1  64 .6  6.2 27.9 ,710 4.155 
-e1 1.082 106.5 ,327 1.201 283.1 507.2 ,808 1.5941 103.7 .721 -1 .7  18.5 90.5 el65 
4.3 .650 92.2 .360 1.117 183.9 312.2 ,715A 1.1200 85 .3  1.368 -2.9 -17.4 218.6 -231  
3 . 6  1.370 9 4 . 0  .362 1.121 344.8 4 S 5 . 1  .717 1.532A 110.5 1.046 -1 .6  - 1 3 . 8  339.0 ~ 3 8 1  
3.47 6.87 4 .19  1 5 . 8 5  2 / l / l  53.8 4 . 9  39 .2  1.123 2.982 95.3 2 1 0 . 0  52.6 04.4L 2.228 
3.0 . w i  91.7 .378 1.102 i8z.r 324.4 . O B S A  i . s i 9 0  80.1 















. l o 5  
,253 


















42 .8  
208.3 
11.04 





5 0 . 5  
180.0 i o .  rz 
.3  
28 .1  
P i  .6  
6.89 
. 3  
34 .9  
20 .6  









6 . 1  
21 .1  
15.3 















4 - 8 4 3 3 . ~  
-.l 1.082 106.5 
6 . 7  ,653 92 .2  
3 .4  1.383 92 .6  
3.47 6 .87  4 .40  
-.I 1.082  106.5 
-5.2 .652 91.6 
3.4 1.412 88.4 
5.47 6 .87  4 . 1 5  
- . 2  1.090 106.3 
- .4  .646 9 0 . 1  
3.6 1.356 82.8 













1.201 283. i  507.2 .e08 1.59AA 103.7 ,721 -1 .7  1 8 . 5  90.5 . le5 
1.121 184.0 352.1 .723A 1.5200 87.9 1.368 -5.2 -32.5 212.6 .e31 
1 . 1 7 ~  350.1 151.2 .722 1 . 6 3 ~  111.3 1.084 - 1 . 2  -11.5 340.0 .do1 
2 /1 /1  53.8 2 . 9  53.3 1.122 2.230 88.1 51 .6  - 8 3 . 9  93.80 1.380 
1.201 283.1 507.2 ,808 1.594A 103.7 .721 - 1 . 7  16.5 90.5 .165 
i . i z i  182.9 371.8 . re2  i . 5190  9 3 . 1  1.365 0.9 40.1 i90.0 ,253 
1.309 5 .3  85.0 . I 2 5 0  1.892A 113 .1  1.104 .I -7 .6  341.7 a 4 4 6  
2/2/1 53.8 3 . 1  23 .3  .937 4.954 67.0 86.2 10.8 109.50 3.701 
1.234 ~ 8 6 . 1  500.8 .822 1 . 6 4 6 ~  105.9 . r 3 7  - 1 . 1  10.8 100.3 . i 7 e  
1.111 180.2 388.4 .704 1.5180 97.5 1.361 2 . 3  1 2 . 1  191.5 a 2 5 4  
1.095 27 .9  98.1 . 7 0 5 0  1.48IA 110.4 1.037 1 . 3  -3 .5 343.5 ,377 o 










- .2 1.099 106 .1  .344 1.273 290.0 494.5 .e35 1 . 1 i l A  107.9 .753 -1.6 16.8 108.6 ,196 
.O .637 87.8 .386 1 ,097  176 .1  402.9 ,674 1.520 101 .6  1.356 1 . 5  8 .3  194.5 ~ 3 1 5  
3.8 1.293 76.9 -309  ,928 60.2 122.0 .6420 1.211A 107.4 .957 2.4 -1.0 339.9 .316 
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4-0250 4-6417.1 




4- lo80 4-8220 
4-8150 4-8442.4 
4-844L.4 4-8500 
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-6 .6  
1 3 . )  
7.15 
i 9 . r  
.328 355.8 
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3 .6  1.369 
L . t I  6.36 
-.I 1.077 
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06.1 m . e L  





. E S L  
-.I 
32.1  
19 .6  





I 97.4 .373 
' 86.3 .4?1 
I 4.96 11.84 
I lOS.8 .316 
I 91.9 ,361 
I 61.6 ,364 






























. P I 4  204.9 
14.67 11.72 
.314 10.1 






1 4 . ~ 0  10.94 
- .7  - . 5  1.077 
-5 .2  . O l d  




5 .7  i . 5 sa
5.01 0,4a 






















. l i b  1.5670 95 .1  
.7220 2.OlOA 114.0 
2 2 . 2 .  e799 1.197 













L /L / l  
,625 1.594A 102.1 
.696 1.5580 96.5 
.898D 1.495A 110.0 
6.2 -614 13.900 
.TO9 
1.3611 






17.4 95 .5  
10.4 ¶ e l . ?  












15 .1  
0.56 
- . I )  1.089 105.4 .It2 *e  .e29 93.9 ,394 
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8ToPovER TIME 30 D A Y 3  
LAUNCH ARRIVE 3PEEOl R A i  OECLl 
DEPART 3WNGBV 8PEEOI R A 3  OECL3 
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4-8010 4-8220 .307 24 .7  6 .5  
4-8250 4-6476.1 ,201 47.7 21.6 
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14.36 10.81 6 . S l  
4-8020 4-8220 ,306 32.4 7 . 1  
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14.68 10.15 6.50 
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4-8250 4-8487.4 ,200 60.0 2 5 . 4  
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S.56 6 .96  4.30 13.53 P / Z / l  40.4 32.5 22.4 . tss.5 i i 9 . 6  23 .9L 1.S38 
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1.2 .615 90.6 -418  1.089 180.9 413.9 .634 1, . 9  ,390  
3 . 3  1 . ~ 0 8  1 1 . 3  .322 , 7 1 5  98.1 160.7 .I .z  , 2 2 1  
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4-8270 4-8410.6 e 3 0 5  28.9 16.6 2 .1  .64S 106.6 .435 1.111 204.8 316.4 .66lA 1,6600 77.1 1.366 - a 5  -1.6 C2O.9 , 3 5 9  
4-84lO.e 4-8480 ~ 5 5 9  207 .1  13.3 3 .4  1 .451  100.2 ,312 1.409 329.6 447.1 .688 2.13OA 118.3 1 ,125  -3 .2  - 0 0 . 1  324.4 ~ 5 1 5  
17.17 14.36 7 - 4 6  3.40 6.80 6.S2 18.90 2/1/1 113.7 6.3 20.0 ,465 1.164 130.3 148.0 4 8 . 1  6 4 . l L  L . C l 6  
4-1970 4-8240 -536  356.8 -4 .1  - . 8  1.011 101.3 .327 1.159 216.9 532.3 . I 6 0  1.538A 93.7 a666 -1.3 14 .3  61 .1  - 1 4 3  
4-8270 4-8418.1 a302 26.8 16.t 2.2 .E61 106.8 .411 1.193 207.0 330.6 ,695A 1.6910 81.3 1.300 -*I -2.3 216.8 -291 
4 - 8 4 1 8 - 1  4-6490 .e91 212.0 17.2 3.5 1.400 91.2 ,430 1.234 3 3 3 . 1  410.8 ,703 1.765A 113.4 1.081 -L-6 - 1 7 . 7  332.1 - 4 4 3  
10.95 i s . 9 ~  1.09 8.02 0.43 6.04 11.23 wi i i  105.0 5.8 c0.3 .?os 5.609 106.4 1 w . i  6s.c ~ . L L  3.207 
234 
BTOPOVER TlYE f 30 D A Y S  1990 IN8OUNO SWINGBY 
-. - - --. - - . - I 
LAUNCH ARRIVE--bPEEOl R A 1  OECLl I 1 V 1 PSI T-ECCEN SMA THE11 THE12 PERIH 
DEPART SWNGBY 8PEEO3 R A 3  DECL3 I 3 V 3 PSI 3 ECCEN SMA WET3 THE14 PERIH 
8WNCDI RETURN 8PEEO1 R A 5  OECL5 1 1 V 5 PSI 5 ECCEN SMA THETS THE16 PERIH _ _  - PROP AERO - OVL -DVA -_EVA --OVO-_-EVR __TYPE SUN A SUN R J!-PPA- 
MISSION OURATION = S t 0  D A Y 3  
YARS ARRIVAL O A T €  S 2448240 
1 4  OEC 1990 
APHEL PSI 2 V I I 2 OECLl 
APHEL P s i  4 .V 1 1 4 DtCL4 
APHEL PSI 6 V 6 I 8 OECL6 
- A  E _ _  INC . RAP OECLP _ _  
4-8000 4 - 8 2 4 0  .302 16.2 3 . 7  -1.1 1.083 iOl.0 .311 1.220 288.4 $14. .599A ..lo 
4-8270 4-8412.7 .248 39 .1  18.7 1.1 .626 100.4 .416 1.136 195.3 405.  .212A LO90 10 
4-8472.7 4-6520 .348  180 .1  14 .3  4 . 0  1.287 75.1 .325 .915 67 .4  124.  
1 4 . 5 8  11.63 6 . 4 1  2.75 6 .16  S.42 14.78 2 / 2 / 1  6S.6 18. ,496 6 .  
4-8010 4-8240 .295 2 5 . 5  5 . 6  -1 .3  1.08 
4-8270 4-8478.3 ,239 4 3 . 1  20.5 1.3 .81 
4-8020 4-6240 .e89 32.9 6.8 - 1 . 7  1 .091 104.0 .315 1.216 29S.9 502.4 
4-8210 4-8483.2 ,232 47.3 22.1 1.5 ,610 97 .3  a 4 3 3  1.107 189.8 417.0 
4-8485.2 4-8S40 ,401 179.8 9.5 3.4 1.202 70.6 ,335 .768 101.1 161.4 
14.30 11.21 6.17 3.09 6.50 1.04 13.09 2/2/1 44 .5  51.4 
4-8030 4-6240 .286 40.8 5.4 -2.6 1.102 103.1 ,322 1.309 299.8 496.6 
4-8270 4-8488.1 .226 52.4 23.7 1.6 -601  95.6 .443 1.094 181.1 422.1 
4-8480.1 4 -8550  .430 183.3 7.4 2 . 9  1.179 68.9 ,361 ,736 109.6 172 .1  




2 5 . 6  .364 4.119 161.8 1P7.2 
.E88 1.73OA 108.1 .737 .8 
.609 1.5180 108.0 1.355 .I 
.4700 1.001A 94.4 .806 3 . 5  
25.9 ,316 4.457 166 .1  131.7 
19.7 123.0 ,147 
1.9 e04.3 ,401 
-1.6 324.8 .234 
18.1 84.9L 1.e19 
e2 .0  131.5 . le1 
1.6 e06.f ,436 
-3.4 315.9 .Le3 
13.8 '87.8L 1.0962 
4-8040 4-8240 -299 51 .6  - 4 . 6  - 6 . 1  1.110 103 .1  - 3 3 1  1.347 303.7 490.9 .901 1.793A 107.7 .151 4.4 32.9 143.7 ,186 
4-8270 4-8493.0 e222 59 .0  25 .4  1 . 7  .591 93.4 . 4 5 7  1.019 184.0 427.6 , 5 8 7  1.5720 109.8 1.350 a 5  1 .3  213.8 ,471 
4-8493.8 4-8160 ,471 188.8 5.5 2.4 1.161 66.9 -392  ,713 115.8 179.6 .4340 ,993A 9 0 . 2  -783 3.7 -5.5 309.9 .e33 
15.07 11.13 8 . 3 6  3.94 7.33 4.78 13.07 2/2/1 34.3 85.4 25.3 a271 4,563 169.6 136.4 10.2 90.6D ,965 
1-8070 4-8240 ,269 81.3 29.7 2 .1  1 .142  101.5 .374 1.502 316.2 474.7 $940  2.065A 112.0 .801 -3.6 1.1 148.0 .E37 
4-8270 4-6437.0 ~ 2 9 4  2 5 . 1  17 .3  2.8 .669 106 .1  .399 1.201 207.8 361.8 .725 1.6900 9 0 . 1  1.390 -1.0 -6.5 200.4 .el8 
4-8437.0 4-8590 $218 188.6 - 7 0 . 2  -9.3 1.262 88.9 .155 ,EST 8.2 191.6 .724D .e90 87.9 a929 l L . 7  4 3 - 6  302.3 .L3C 
11.58 12.42 5.81 5.17 8.55 6.61 13.00 1 /1 /2  19.1 96 .2  6 4 . 2  1.269 1.883 94.4 191.8 -64.1 81.1L 1.1LO 
4-8080 4-8240 .285 6 1 . 3  28.2 1 . 5  1.155 100.8 -395 1.513 320 .1  469.7 -952  2.193A 113.e -819 - 5 . 0  2.8 15t .4  .e54 
4-8270 4-8445.1 .e88 25.6 20.3 3.9 .664 105.3 ,399 1.198 206.2 313.9 .120 1.6750 93.9 1.388 -2.1 -12.5 192.6 .e34 
4-8441.7 4-8800 -234 180.5 - 6 8 . 9  -10.0 1.281 87.5 .159 .E18 18.3 198.2 e7210 .994 86.6 e911 13.4 43 .0  302.6 .E41 
17.81 12.19 5 . 7 3  5 .63  9 .01  6.46 13.30 1 /1 /1  14.5 101.0 56 .9  1.101 e.097 95.0 176.7 -73.3 100.JO l.eO8 ----- MARS ARRIVAL OATE E 2448250 (24 OEC 19901 --__--- 
4-7980 4-8250 .328 4 . 3  - 1 . 5  -1 .0  1.074 106.7 .321 1.176 280.1 530.7 .798 1 . 5 5 3 A  94.3 -867 -1 .8  16.e 89.0 - 1 3 4  
4-6280 4-8431.9 .338 2S.3 15.4 2.3 ,687 110.6 .425 1.260 215.3 3S8.2 ,724A 1.1950 8 8 . 9  1.403 - a 4  -L .7 LOt.4 .PO1 
4-6431.9 4-6500 .2Sl  214.7 20.9 3 .4  1.380 92.9 .382 1.166 349 .1  451.9 ,121 2.612A 111 .1  1.061 -1.3 - 1 e . O  339.6 ,397 
17.52 14.68 8 . 8 9  2.84 6 .25  1 - 1 9  16.20 2/1/1 100 .1  3.2 28.5 1.124 4 . 3 1 9  63.6 135.8 - 8 1 . 8  113.60 3.770 
4-7900 4-8250 .S26 4 . 3  - 1 . 5  - l ' ,O  1.074 106.7 .321 1.176 280.1 530.7 .798 1.153A 94 .3  .661 . -1 .3  18.e 8 9 . 6  ,134 
4-8280 4-6454.3 .a21 26.4 2 5 . 5  6 . 7  ,667 108.2 .421 1.218 209.6 386.2 ,705 1.1300 97 .7  1.390 -4.0 -L3.0 187.S -294 
4-8454.1 4-8500 .294 202.4 17.9 3 .0  1.429 84.7 ,490 1.408 18.1 83.0 ,7180 2 .0981  114.7 1.126 .9 - 5 . 6  341.9 .4(L6 
17.00 14.22 6 . 8 9  E.84  6 - 2 5  7.35 18.22 2 /1 /1  100.1 4 . 4  43.4 .e94 2 . 1 0 7  70.9 9 7 . 6  -10.7 104.30 1.184 
4-1980 4-6250 ,326 4 . 3  - 1 . 5  -1.0 1.074 106.7 .321 1.176 280.1 530.7 .798 1.553A 94.3 -687 -1.3 1 6 . e  69.6 -134 
4-8280 4-8458.0 ,310 3 5 . 5  4 . 1  -4 .6  .661 107.5 .422 1 ,207  208.0 390.5 .691 1.7160 9 8 . 9  1.387 6.5 26.7 187.3 .324 
4-8458.0 4-8100 .324 199.0 1 7 . 1  3.8 1.438 82.7 .514 1.461 21.7 82.8 .llOD 2.213A 111 .6  1.140 1.3 -4.9 341.1 .SO8 
16.71 11.91 6 . 8 9  2.84 6 .25  1.02 16 .11  2/2/1 100.1 4 .9  16.3 .571 7 . 0 3 6  49.8 8P.2 41.0 110.10 3.449 
1 .e 
16.5 
16 .4  
6.81 
3.5 
1 8 . 9  
13.8 
8.39 
1-1990 4-8250 . S i 2  1 1 . 5  
4-0468.1 4-8510 .332 187.6 
15.16 13.09 
4-8000 4-8250 .SO1 18.8 
4-8280 4-8474.4 .P I4  3 8 . 8  
4-8474.4 4-8120 .369 180.6 
15.10 12.50 
4-8280 4-846e.r ,289 34 .9  
-1.0 i . o i a  
1 . 0  ,648 
4 . 0  1 .355  
2.86 6.08 
-1 .2 1.082 
1 .4  .632 
4.1 '1.283 
2 .81  8.02 
1 0 5 . 8  ,313 1 .195  284.0  S24.8 
105.8 .426 1.179 203.9 400.2 
18.0  .388 1.094 44.5 101.4 
6.48 16.56 2 / 2 / 1  8 1 . 7  7.2 
105.0 .308 1.215 287.9 518.9 
103.9 .432 1.153 199.9 408.2 
13.9 .33S ,906 71.7 126.4 
6 . 1 0  14.94 2 /2 /1  74.8 19.7 
-821 1.568A 












104 .0  










-1.1 i 7 . a  82.5 . i e s  
1 .0  4 . 1  192 .1  e332 
2.e -2.3 3 4 l . e  .413 
110.1 .70.? 88.4L 4.288 
- .9  19.0 98.0 . l e e  
- 6  2.1  191.1 ,380 
117.8 38.5 80.1L c.113 
3 .0  -1.0 331 .e  . a31  
4-8010 4-8230 -291  25 .6  5 . 3  -1 .4  1,086 104.3 .307 1.238 E91.6 513.0 .858 1.616A 100.8 ,699 - e 6  19.6 109.1 . I t 4  
4-6280 4-8419.0 .264 42.4 20.4 1 . 5  . 6 2 l  102.3 .438 1.135 196.8 413.7 ,636 1 .6330  105.7 1.367 .I 1 . 6  201.3 ,398 
4-6479.8 4-8550 .398 179.0 11.4 3.8 1.231 11 .5  .331 .e11 91.5 i47 .4  ,5420  1.08OA 103.9 . e 7 5  3 .3 -1.0 331.0 . e 7 7  
14.11 12.05 6 - 2 1  E.66 6 .07  5.83 13.82 2/2/l 62 .5  35 .1  24.2 a 3 8 0  4 .772 155.1 123.9 24.6 8 2 . 9 L  1.434 
6 . 4  - 1 . 7  1.092 103.6 ,308 1.284 295.7 507.2 
21 .8  1.6 ,611 100.6 - 4 4 5  1.120 194.1 418.4 
9 . 2  3.3 1.197 69.8 .348 ,760 103.8 162 .1  
8.07 0.80  6.21 5.61 13.21 2 /2 /1  5 1 . 5  52.4 
4-8020 
4-8280 









4 - 8 4 3 4 .  I 
4-7980 
4-8290 
4 - 8 4 5 a . e  
4-8250 




4 -8500  
4-8260 
4-84 58. 5 
4-8500 
.zed 
. 2 5 5  
.423 
1 4 . 4 8  






* 3 ¶ 3  






33 .1  






11 .31  
4 . 8  
29.5 
202 .2  
15.22 
4 . 8  
28.? 
199.5 
15 .20  
5 . 9  




17 .6  
17 .6  
7.01 
- 1 . 6  
e 4 . 4  
17 .0  
7.01 
- 2 . 4  1 .088 103.2 ,312 1.293 299.6 501.5 
1 . 7  ,601 99.1 . I 5 4  1 .105 191.3 423 .1  
3.0 1.174 6 6 . 1  , 3 1 3  .129 111.8 112.4 
3.02 6.43 5 . 4 0  13.02 2 / 2 / l  42.4 70.0 
-- M A R 8  ARRIVAL OATE I 2 4 4 8 2 6 0  I 3 J 
- 1 . 1  1.074 107.0 .326 1.176 279.2 5 3 4 . 9  
2 .8  -684  112 .3  ,447 1.287 215.7 386.1 
3 . 1  1.430 8 4 . 5  ,493 1.414 16.8 82 .9  
2.94 6 .35  8.20 10.28 2 /1 /1  108.4 4 . 5  
-1 .1  1.074 107.0 .326 1.176 219.2 534.9 
6 . 4  ,677 111 .6  .447 1.251 213.9 392.4 
3.9 1.438 82.4 .516 1.464 22.6 62 .9  
2.94 6.35 8.19 18-80 2 /1 /1  106.4 5.0 
,675 1.653A 102.7 .711 - . 1  
a621 1.6190 101 .1  !.?I62 .4 
.495D 1.024A 9 9 . 1  .82B 3.5 
26 .1  ,331 4 . 4 3 2  181.3 1L0.7 
e890 1.696A 104.4 -723 - 7  
.e04 1.6060 108.6 1.350 .4 
e4560 1.001A 94.5 .79D 3.6 
26.4 .e91 4 .382 165.8 183.1 
.79P 1.559A 92.5 .660 - 1 . 3  
.701 1.8330 98.8 1.401 -.D 
-7170 C.412A 114.8 1.130 -9 
27.0 .681 4.266 5 5 . 3  113.8 
.792 1.5194 92.5 .660 -1 .3  
.692 1.8100 99.9 1.397 - 4 . 5  
.TO80 2.22OA 115.7 1.140 1 . 4  
3 8 . 3  .557 3.045 11.3 99.8 
A N  19911 -
20.9 121.0 
- 1 . 9  323.L 
10.4 88.OL 
01.7 1 3 1 . 6  
1.0 eo9.s 
- 3 . 7  315.4 
14.2 88.6L 
* . e  eos.4 
18.1 66.C 
- 4 . e  188.4 
- 5 . 8  341.9 
- 5 4 . 4  l e l . 5 0  
16 .1  6 6 . t  
-19 .3  188.8 




- 4 8 8  
* 139 
.3t8 
. $ l o  
I .  140 
e.em 
4-1980 4-8280 - 3 3 2  4 . 8  -1.6 -1 .1  1.074 101.0 .328 1.176 219.2 534.9 ,792 1.559A 9 I . 5  .660 -1 .3  16.1 88.2 * * 3 9  
4-8200 4-648O.E ,544 35.8 6.7 - 4 . 1  .6T3 111.3 ,447 1.244 213.1 394.2 ,689 1.8000 100.4 1.398 8.0 24.5 166.9 - 1 4 7  
4-848O-e 4-8500 -347 196.5 16.6 4 . 0  1.444 61.3 .531 1.500 2 5 . 2  82.6 . IO30 2.296A 116.3 1.147 1 - 6  -4.5 3 4 1 . 5  -524 
17.90 14.96 7 .01  2.94 6.35 1 . 9 1  19.13 2 /2 /1  106.4 5 . 1  13.4 .SO0 8.550 41.0 68.4 33.8 114.40 3 .7?5  
4-7990 4-8280 ,316 11.9 1.0 -1.2 1.017 106.0 .315 1.193 283.4 529.2 . E l 7  1.169A 9 4 . 9  .86# -1 .1  17.9 78 . l  . I C 9  
4-0290 4 - 8 4 6 9 - 1  - 3 2 1  35.6 l I . 6  1 . 5  .654 109.4 - 4 4 8  1.207 208.4 403.6 .666 1.7470 103.1 1.386 - 5  1.7 192.7 -361  
4-8489.1 4-8510 a361 101.0 15.6 4.2 1.354 76.4 ,400 1.091 49.7 103.0 ,6550 1.526A 113.2 1.035 e.6 - t . l  340.3 
16.69 14.02 6.68 2.68 6.09 7.34 16.87 2/2/1 96.9 8.2 15.0 .461 7.660 111.8 110.3 87.5 87.3L 3.073 
4-8000 4-8260 e302 19.0 3 . 3  -1.3 1.081 105.1 .306 1.212 267.4 523.4 -838 l.585A 97 .1  -676 19.3 9 1 - 4  -118 
4-8290 4-8476.t  e305 39.2 19.3 1.7 ,638 107.5 .452 1.176 204.3 410.7 -645 1,7080 105.e 1.378 * 3  - 9  108.0 *395 
4-8476.C 4-85eO e385 181.0 13.2 4.3 1.278 7P.6 .349 ,896 76.6 128.3 -5640  l.eO9A lO9.e *936 3.t -1 .1  335.9 9 a348 
15.84 13.30 6 .41  2.54 I . 9 8  8.89 15.16 2/Wl 8 4 . p  20.9 eO.9 .385 5.521 143.0 120.3 36.4 81e6L 1.741 
4-8L90 4-848l.I .e92 42.5 20.5 1.0 ,625 106.0 .456 1.155 201.1 415.9 -620 1.6810 106.7 1.37C of! e7 LOL.4 .*el 
4-8481.1 4-8530 .411 179.6 11 0 4 0 1 2 2 4  70 3 .340 800 95.6 148.8 .5220 1.079A 104.4 ,065 3.0  -1.3 329.1 .e86 
d3.26 i 2 . T s  6.i9 t .4 ,  i . 93  0.;6 14.00 E h / l  71.4 36.4 t 4 . 9  -339 4.64L 154.7 lt5.9 L4.8 64.4L 1sL84 
4-8010 a-at60 .e90 26 .1  3.e - 1 . 5  1,085 104.3 ,304 i .235 2 9 i . 4  517.7 .a58 1 . 6 0 7 ~  99.1 .so9 -.I eo.e m . 1  . s i *  
235 
8TOPOVER TIME = 30 DAYS 1990 INBOUND SWINGBY 
- -  
LAUNCH ARRIVE--SPEED~ 
D C P A R T  SWNCBY SPEEOI 
SWNC8.I RETURN 8PEED5 
PROP 
4-8010 4-8ttO .LOO 
4-8300 4-8483.4 .321 
ia.01 
_I
4-048a.4 4-esso .449 
R A l  - O E C L l - ' I  1 --V I - P J I  l-ECCtN--SMA 
R A S  O E C L l  I I V ¶ P S I  I ECCLN SMA 
AERO DVL OVA EVA DVD EVR TYPE 
R A S  DECLS I 3 v s p a x  s ECCEN SMA 
- 
t 6 . s  5 . 1  - 1 . 5  i.004 104 .5  ,303 i .ezs 
43.3 L0.8 L.0 .a35 109.1 ,471 1.179 
180.4 IO.¶ 4.L l . P l 6  88.8 .SI8 -188 
IS.¶@ 6.19 t.43 s.85 7.39 14.0s t I t f 1  
THE11 












MISSION DURATION = $eo DAIS 
MARS ARRIVAL DATE L 4 4 8 P f O  
_._ . - 
APHEL-PSI L v L I c 
APHEL PSI 4 V 4 I 4 
APHEL P S I  8 V 6 I 8 





t o . ?  
- l . ?  
t4.t 
- .e  
13  JAN 1991 
R A t  SCEEOC 
R A 4  SPEED4 
R A O  8PLEDI' 
ETA .-CERIC 
100.8 . 1 1 t  
eo3.e .449  
3L8.L .so1 
S¶.SL .q4r 
MAR8 A R R I V A L  OATS X 1448eBO (LS JAN 19911 --- -- . ico 
.*OD . 519 
.187 
236 
5lOPOVEI TlWE i 3 0  DAY3 1990 INBOUNO 3WfNGBY Wf3SfCiN OURATfON 560 O A V 9  
WAR3 A R R t V A L  O A T E  : 2448200 
4 NOW I990 
LAGNCH-ARRf V E ~ E E O l '  R A 1  -0ECLl- 
DEPART 3WNGBY 3PEE03 RA3 OECL3 
8WNG8Y RETURN 8PEEO5 R A 5  DECLS 
4-7950 4-6200 . 343  339.6 -8.9 
4-8230 4-6458.4 . l e 1  42.8 1 5 . 4  
4-8456.4 4-8510 .e54 191.8 19.5 
14.31 11.04 7 .22  
4-7960 4-8200 ,355 347.1 -5.9. 
4-6230 4-6469.8 . l e 1  50.5 21.1 
4-6469.6 4-8520 .315 180.6 15.3 
14.07 10.68 7.05 
4-7970 4-6200 ,329 354.6 -2.6 
4-8230 4-6476.7 .I04 5 1 . 1  23.7 
4-0476.7 4-8530 -358  178.0 12.2 
14.11 10.64 6.95 
4-7960 4-8200 .327 1.9 .3 
4-8230 4-8462.8 .190 64.2 25.7 
4-8462.8 4-6540 - 4 0 1  179.5 9.6 
14.39 10.92 6.89 
. . - _ _ _  . . - . 
1 1 V 1 PSI I-ECCEN 3 M A  T H E T I  THE12 PERfH APHEL P3f 2 
1 3 V 3 PSI 3 ECCEN 3HA THE13 THE14 P E R f H  APHEL PSI 4 
1 5 V 5 P31 5 ECCEN SMA THE15 THE16 P E R f H  APHEL PSI 6 
- OVA-EVA -_D-~C---E_YR_ TYPE SUN A SUN R-KAPPA - A  E 
MAR3 A R R I V A L  DATE I: 244GZ00 I 4 NOV 19901 - -  - .. 
- . l  1.065 108.0 ,330 1.127 272.5 526.5 .756 1.499A 96.4 
- . 4  .646 90.1 .366 1.111 180.2 386.4 .704 1.5180 97.5 
3.6 1.356 62.8 ,356 1.095 27.9 98.1 .7050 1.485A 110-4 
3.27 6.67 3.82 15.78 2/2/1 89.1 4.7 7.3 .931 15.645 
-.l 1.070 107.3 .325 1.148 276.1 520.1 .775 1.522A 99.1 
.6 .637 87.8 ,386 1.097 176.5 402.9 -674 1.520 101.6 
3.8 1.293 76.9 .309 .928 60.2 122.0 .642D 1 . 2 1 5 A  107.4 
3.20 6.60 3.82 14.53 2/Z/l  76.6 17.0 16.2 .608 7.092 
- _ _ _  
V 2 1 2 OECLP RA2 SPEED2 
V 4 I 4 OECL4 RA4 SPEED4 
V 6 I 6 OECL6 R A E  EPEE06 
fN C  R A P  OECLP ETA PERlC 
.662 -1.6 11.7 54.4 , 1 5 5  
1.361 2.3 12.1 191.5 *254 
1.037 1.3 -3.5 343.5 A I 7  
87.9 183.8 -74.1 102.5013.631 
.694 -1.8 14.0 67.0 a152 
1.356 1.5 6.3 i 9 4 . 3  a315 
.957 2 . 4  -1.0 339.9 .316 
144.4 109.8 35.6  76.3L 8 .101  
,707 -1.8 15.6 79.3 . 1 5 5  
1.3S2 1.3 4.7 198.3 
li7.6 117.9 22.4 00.3t 2 .055  
890 2.9 -.I 333.4 2: O 
-.I 1.076 106.9 .324 1.173 279.6 513.6 .793 1.553A 101.5 
.9 ,631 86.0 .402 1.087 174.0 411.2 .650 1.524 104.0 
3.7 1.242 13.6 ,305 .829 83.9 144.7 .5760 1.082A 103.2 
3.21 6.68 3.89 13.54 2/2/1 64.6 32.6 21.4 .468 5.386 
- . l  1.082 106.5 .327 1.201 283.1 507.2 .e06 1.594A 103.7 
1 .2  .625 84.0 .419 1.018 111.6 418.4 .626 1.530 106.3 
3.4 1.204 70.9 .331 .710 100.2 161.2 .5150 1.02SA 98.8 
3.47 6.87 4.03 13.05 2/2/1 53.8 51.0 23.7 .373 4.679 
.72l -1 .1  16 .5  90.5 .165 
1.349 1.2 3.8  LO2.6 e401 
.E40 3.3 - 1 . 5  824.4 a232 
.I37 -1.7 16.6 100.3 . 1 7 9  
1.348 1.1 3.1 EO8.1 -454 
,797 3.7 -3.8 31S.E .e32 
168.6 129.9 11.1 09.7L 1.101 
164.2 it3.s 15.8 8s.m 1.446 









.326 9.1 3.3 
.EO1 72.8 27.2 
.454 164.2 7.2 
14.94 11.17 6.88 
-.E 1.090 106.3 .334 1.234 286.5 500.8 .E22 1.646A 101.9 
3.0 1,172 67.9 .376 .728 112.2 172.5 .4S40 1.OOlA 94.5 
3.?7 7.17 4.29 13.06 2/2/1 44.5 70.1 24.2 .292 4.775 
1.4 .e17 81.4 ,444 1.017 168.9 426.4 .594 1.541 109.1 
.334 31.2 8.9 
.198 29.7 29.3 
.227 199.2 -71.8 
16.46 11.21 7.04 
- 3 4 5  43.1 17.8 
.199 43.7 -4 .2  
.265 117.9 72.7 
16.09 11.50 7.26 
-1.1 1.121 105.9 .376 1.378 297.2 482.2 ,859 1.896A 111.7 .792 -.7 18.3 122.1 .e39 
4.7 .e51 92.2 .359 1.119 184.0 34S.O ,717A 1.S200 66.0 1.368 -3.3 -20.2 tl?.C '.227 
-9.8 1.264 90.2 . l I5  .E56 358.2 543.1 .724 .989 89.1 .926 12.9 44.6 302.5 .e35 
5.21 8.59 4.21 23.10 2/1/2 23.7 90.7 52.6 1.166 2.256 96.5 172.1 -81.2 63.7L 1.485 
-6.1 .653 91.6 .315 1.121 183.0 371.0 ,723 1.5190 92.9 1.365 7.6 44.0 196.4 -264 
11.6 1.261 87.5 .159 ,858 18.2 198.2 .72lD ,994 86.6 .931 -8.2 -80.7 352.9 -170 
6.59 9.96 4.25 12.18 1/2/2 15.6 106.1 29.8 .860 3.883 97.8 37.3 59.3 95.90 1.460 
.4 i . i s i  101.8 .426 1.539 304.0 470.4 .e83 2.1954 11s.i ,839 -2.2 i2.7 130.4 .re3 
- MARS ARRIVAL DATE = 2448210 (14 N O V  1990) 
- . 3  1.064 108.3 .333 1.125 271.7 131.2 ,750 1.5OlA 94.3 .673 -1.8 10.9 49.9 .151 
- . 3  .642 92.9 .372 1.118 161.0 389.4 -102 1.5340 97.8 1.363 2.2 11.6 191.7 .e61 
3.6 1.356 82.3 ,359 1.096 29.5 98.3 .703C 1.489A 110.5 1.037 1.3 -3 .4  343.4 .380 
3.31 6.71 4.14 15.84 2/2/1 99.0 4.9 7.1 .E85 15.313 93.3 34.9 81.4 98.5012.674 
4-1950 4-6210 ,347 340.1 -9.3 
4-8240 4-6459.2 -195 39.4 14.6 
4-8459.t 4-8510 .e61 191.2 19.1 
14.76 11.45 7.31 
4-7960 4-8210 e336 347.7 -6.3 
4-8240 4-6469.8 -190 45.9 2 0 . 0  
4-6469.8 4-6S20 , 3 1 5  180.6 15.3 
14.23 11.12 7.08 
-.3 1.069 1107.4 -321 1.145 275.4 524.9 .772 1.31?A 97.0 .684 -1.7 13.4 62.2 a146 
. I  .633 90.8 .388 1.103 181.2 402.4 ,675 1.5310 101.5 1.358 1.4 5.9 194.8 ~ 3 1 5  
3.8 1.293 16.9 .309 ,928 60.3 122.1 ,6421) 1.215A 107.4 .957 2.4 -1 .0 339.9 .318 
3.11 6.52 4.04  14.53 2/2 / l  86.7 17.0 16.8 .607 6.859 144.3 110.8 35.7 78.1L 8.SS6 
4-1970 4-8210 ~ 3 2 6  355.1 -3.2 
4-8240 4-8416.3 -190 51.8 22.6 
4-6478.3 4-6530 .354 177.9 12.3 
-.3 1.074 106.8 .321 1.166 279.0 $18.5 ,792 1 . 5 4 l A  99.5 ,695 -1.7 15.3 75.0 .i46 
1.0 .626 89.1 .402 1,092 178.6 410.0 .654 1.131 103.8 2.554 1 .2  4 .4  196.8 .3S4 
3.6 1.243 73.8 .303 ,831 83.0 144.4 -5800  1.083A 103.2 .E92 2.9 -.I 333.6 .e60 
3.07 8.48 4.02 13.52 2/2/1 74.2 32.3 21.9 . *BO 5.259 157.1 118.6 22.9 19.8L t .044 
- . 4  1.079 106.3 -321 1.191 282.6 512.2 ,809 1.574A 101.8 .706 -1.6 16.0 87.3 a 1 5 0  
1.2 .619 87.3 .416 1.083 176.2 416.6 e632 1.533 105.8 1.351 1.1 3.5 Z02.6 ~ 3 9 1  
3 . 3  1.207 71.4 .323 ,775 98.4 160.7 .524D 1.025A 98.7 .844 3.2 -1.3 325.1 ,227 
3.16 6.56 4.06 12.98 Z / W l  62.3 50.4 24.1 .393 4.780 163.5 124.2 16.5 64.1L 1.484 
i4 .01 10.94 6.91 
4-7980 4-8210 .322 2.4 - .2  
4-8240 4-6482.0 .191 58.1 24.6 
4-6462.0 4-8S40 ,391 179.1 9.8 
14.02 10.86 6.80 
4-7990 4-8210 ,319 9.6 2.6 
4-0240 4-6468.0 .196 65.9 26.4 
4-0488.0 4 - 8 5 5 0  .435 183.3 7.4 
14.26 10.90 6.73 
-.4 1.086 106.0 ,324 1.290 286.1 505.8 ,824 1.616A 104.0 -722 - 1 . 5  17.1 98.4 .160 
1.4 .el2 8 5 . 1  .435 1.072 173.6 423.1 ,606 1.538 108.1 1.346 1.0 2 . 9  207.6 . 435  
2.9 1.179 68.9 .359 ,736 109.4 172.0 ,4720 1,OOlA 94.4 .e07 3 . 5  -3.3 316.0 .e22 
3 . 3 8  6.77 4.17 12.90 2/2/1 51.6 69.3 24.6 .318 4.690 S88.1 129.5 11.9 66.lL 1.173 
4-6020 4-6210 .319 32.0 7.6 
4-8240 4-8428.6 .el2 27.9 24.1 
4-8428.8 4-6500 .e24 199.2 -71.3 
15.80 11.29 6.74 
- 1 . 5  1.1t2 105.3 .351 1.340 296.8 487.3 .e64 1.816A 109.8 ,771 -.4 19.1 125.5 .e10 
3.7 .6SO 95.3 .365 1.130 189.4 345.1 .718A 1 .5430  86.0 1.371 - 2 . 2  -13.8 216.6 .e24 
-9.7 1.264 90.3 .155 ,856 358.1 5 4 5 . 1  ,124 ,989 89.1 .926 12.6 44.4 302.6 .2S2 
4.51 7.90 4.56 13.00 2/1/2 28.0 SO.? J6.S 1.201 2.048 96.3 198.4 -73.5 65.9L 1.056 
I _- MAR3 A R R I V A L  OAfE L 2448220 (24 NOV 1990) 
4-1950 4-8220 , 3 5 5  3 4 0 . 7  - 9 . 5  - . 4  1.064 108.7 ,340 1.125 270 .8  531.7 ,743 l.SO7A 92.2 .664 -1.8 10.4 4 6 . C  ,163 
4-8210 4-6460.7 . P i 3  37.0 14.1 - . 2  ,640 95.9 ,381 1.128 189.8 391.3 ,698 1.5560 98.1  1.366 2.1 10.4 191.7 .27t 
4-0400.1 4-6510 .272 190.3 18.6 3.7 1 . 3 5 8  81.8 ,364 1.096 32.1 98.7 .6980 1.4951 110.8 1 .037  1.1 -3.1 343.0 . 3 8 #  










.340 346.e -6 .8  
. zo5  42.5 19.2 
.52!  180.6 1 5 . 1  
14.66 1 1 . 5 4  ?.I¶ 







1.066 107.7 .328 1.142 274.7 529.6 
.6Z9 93.9 .394 1.111 186.0 402.9 
1.292 76.6 .311 ,926 61.5 122 .5  
6.S3 4.36 ib.57 2 / 2 / l  96.6 17 .3  
1.012 106.9 .321 1.162 278.4 1J23.3 
.622 9 2 . 2  .406 1.100 183.3 409.9 
1.242 75.7 .304 . E 3 0  83.5 144.6 
6.36 4.30 13.53 2 /2 /1  84.1 32.5 
,768 1.117A 95.0 .674 -1.7 1C.8 57.8 . 148  
,673 1.5490 101.8 1.380 1.3 5.3 19S.t ,301  
,6380 1.214A 107.5 .955 C . 5  -1.0 339.6 . 3 l 8  
17.4 -585 6.618 1 4 4 . 1  112.1 35.9 76.5L 3 .285  
,189 1.53'JA 97.6 .665 -1.6 1 5 . 0  70.2 .141 
.653 1.5460 103.8 1.350 1.1 3 .9  199.0 . I S 6  
22.4 -473 5.136 156.S 119.6 23.5 79.9L 1 . 9 5 6  
,5780 1.0831 ~ 0 3 . 2  .a91 L.9 -.I 333.5 .2ai 
.328 355.6 -3.6 
, 201  47.7 21.6 
, 356  178.0 12.3 
14.19 11.22 6.93 
.320 2.9 -.7 
.ZOO S3.2 e3.6 
.390 179.1 9.8 
13.96 11.01 6.76 
-.I 1.077 106.2 .310 1.184 282.0 517.0 , 808  1,361A 99.9 .696 -1.5 16.5 8 3 . L  4140 
1.2 .615 90.8 ,418 1.089 180.9 415.9 .634 1 . 5 4 4 0  105.7 1.353 .9 1.1 202.9 , 3 9 0  
3.3 1.208 7t.5 .322 ,715 98.1 160.7 .S260 1.025A 98.7 , 8 4 5  3.2 -1.2 325.2 -221 
2.93 6.36 4.25 12.97 2/2/1 71.5 30.3 24.6 .396 4.689 162.9 124.9 17.1 83.8L 1.460 
-.6 1.083 $ 0 5 . 8  .318 1.210 285.6 110.8 ,821 1.594A 102.1 .109 -1.4 17.4 95.5 . 1 4 5  
1.4 -607 88.6 .433 1.078 178.2 422.0 ,611 1.544 107.6 1 .350  .9 2.6 207.6 *42f 
2.9 1.182 69.3 .353 .140 108.2 171.9 .4790 1.OOlA 94.4 .a11 3.5 -3.1 816.3 ~ 2 1 6  
3.05 6.46 4.26 12.64 2/2/1 SQ,? 68.9 25.1 .330 4.608 167.4 129.8 12.6 87.4L 1.169 
-.6 1.089 105.4 
1.6 .597 86.0 
2.4 1.159 66.8 
3.26 6.67 4.36 
-1.6 1.105 104.7 
3.1 .651 98.8 
-9.7 1.264 90.3 
3.93 7.33 1.09 
4-7990 4-8220 .314 10.1 2 .1  
4-8250 4-8467.4 . Z O O  60.0 25.4 
4-8487.4 4 - 8 5 5 0  .427 182.9 7.6 
13.95 10.90 6.64 
4-0000 4-8220 ,310 
4-82'JO 4-6493.9 .e04 
4-8493.9 4-8580 , 4 7 4  1 
14.10 1 
4-6020 4-6220 .306 
4-8250 4-6420.8 .234 
4-8428.6 4-8560 .224 1 
15.52 1 
4-6030 4-8220 .313 
4-0250 4-8436.9 .e35 
4-8436.9 4-8590 .ell 1 
10.13 1 






















1.239 269.2 504.6 ,840 1.6374 104.2 ,723 -1.0 17.8 106.5 e 1 5 5  
1.065 175.1 429.1 .582 1 .549  110.1 1.346 .8 2 .1  2 1 3 . 3  . 4 ? 4  
,712 116.3 179.6 .431D ,993A 90.2 .781 3.7 - 5 . 6  309.8 ~ 2 3 4  
2/2/1 49.3 8 5 . 5  24.5 -267 4.708 111.1 135.4 8.9 91.10 a990 
1.312 296.5 492.4 ,668 1.756A 107.9 .753 - .E  19.3 124.0 -186 
1.147 195.3 345.9 ,718A 1.577D 86.t 1.376 -1.6 -9.6 LlS.3 .I24 
.OS6 358.1 545.1 .724 .969 89.1 .926 12.6 44.1 302.6 -232 









:s.e t 3 .  
19.0 -89. 
.7P 6.4 
- 4 . 1  1,iis 104.9 .35e 1.310 300.2 486.1 ,881 i.6311 109.1 .i79 c.c 01.e i3s .o  .tu? 
4.4 e653 96.6 .370 1.150 195.2 359.0 .725A 1.5750 69.7 1.375 -C.7 -16.C 1 0 5 . 6  .E11 
-9.0 1.262 88.9 .ill .657 8.1 191.8 .7240 .990 87.9 .929 12.3 43 .2  3Ot.5 . t C I  










- - _- . - I_- R8 ARRIVAL DATE = 2448230 1 4  OEC 1990) - - 
109.2 .348 1.126 269.8 540.0 ,734 1.518A 90.0 .656 -1.7 10.1 43.3 e174 
99.0 .393 1.141 194.8 393.9 .693 L.1890 99.4 1.369 1.8 6.7 191.6 .E67 
80.8 .370 1.097 31.6 99.3 .(I910 1.1011 111.C 1.037 1.7 -2.8 34C.6 e393 
5.09 28.10 2/2/l 115.9 5.8 9.5 .728 12.075 102.6 03 .5  76.0 9t.00 0.007 
108.0 ,333 1.142 273.8 134.0 .761 I.122A 93.0 .OOS -1.6 tt.4 53*? e133 
1 97.1 ,404 1.122 190.7 404.1 ,669 1.5710 1Ot.8 1.363 1.1 4.4 191.7 933t 
I 78.0 .317 .9Cl 64.1 123.5 .830D 1.213A 107.7 ,913 C . 8  -1.0 839.0 .SLL 
4.85 14.61 C / O / l  101.7 17.9 18.2 -341 8.394 143.0 113.1 36.1 I7.4L C.919 






























. l  .6 
3.8 1.3 
3.88 7. 








-.e i.07i 107.1 .3t3 1.180 t71.r 121.9 .705 1 . ~ 3 4 ~  01.8 ,671 -1.s 14.6 05.8 ,140 
5.7 1.240 75.5 .309 .OLE 85.8 145.C .17lD 1.0821 103.3 3.0 - .O  883.0 .e64 
c.98 8.37 4.70 is.19 weti 93.9 33.0 e3.0 .45e 5.020 m . 0  ic0.7 e4.0 10.8~ i.eis 
1.2 .619 95.1 .413 1.109 187.9 410.8 .650 1.587D 104.1 1.3B9 - 9  3 . 1  199.8 . 3 8 S  
237 
OlOPOVLR T I M E  = 30 O A I S  
. - - -- 
LAUNCH ARRIVE SPEED1 
O L P A R l  SUNGBY SPEEDS 
OWNGOY RETURN OPTED5 
PROP 
4-7980 4-8230 ,320 
4-8260 4-0482.3 . t i 4  
14.19 
-- - __ . - -- 
4-040r.3 4-6540 .395 
1990 INBOUND SWINGBY 
R A l  
R A 3  
R A 5  
AERO. 
3 . 3  
49 .6  
179.3 













4-0230 ,311 10.8 
4-8487.5 ,210 5 1 . 4  
4-0550 .428 182.9 
13.94 11.10 
4-8230 .305 17.8 
4-6493.4 ,209 63.2 
4-6580 .468 188.8 
13.91 10.91 
4-8230 ,297 32.7 
4-0420.7 .283 25.5 
4-0500 .e26 199.2 
15.59 12.12 
4-8230 .e97 41.1 
4-6436.9 .260 21.0 
4-8590 . P I 1  t89.0 
15.91 12.07 __ 
4-r950 4-0240 .377 542.0 
4-82ro  4-0464.1 .260 34.8 
4-8464.5 4-8510 .307 188.5 
17.63 13.68 
4-7980 4-8240 .354 349.3 
4-8270 4-8472.7 e248 3 9 . 1  
4-8472.7 4-8520 ~ 3 4 8  180.7 
16.28 12.86 
4-7970 4-8240 .336 356.6 
4-8270 4-8470.5 ,239 43 .1  





4-82ro 4-8488,  I 
4- 7990 4-8240 



















4-0404.8 4 - 8 5 4 0  
4 - T Q S O  4-0C50 














,286 . 294 
.e18 




16.75 - _  
.365 








. * I 3  
15.34 
.rss  
. s i r  
. r 4 r  
.410 
14.67 
3 .8  

























42 .4  
13.07 
4 . 3  





i r 9 . o  
i r .  50 






9 . 7  
8.76 
1.7 
2 4 . 5  
7.5 
0.59 
4 . 1  
28.3 









-9 .8  
1 5 . 5  
1 1 . 2  
7.95 








- 1 . 3  
22 .1  




6 . 5 8  
2 5 . 4  
5.5 
0 . 4 1  




- 4 . 6  
20 .3  
-68.9 
6 .36  
OVL - - 
- 7 1 .  r 
- 
2 3 . 1  
3. r 
-- 
- 1 . 1  
18.9 
13 .8  
7.09 
- 4 . 2  
20.4 
11.4 
-1 .s  
r . 2 4  
r i . 8  
e . r  
r 3 . t  
6.09 
1 . 2  
7.L 
0 . 6 1  








r i . 7  
- - -_ - - __ . 
1 1 V 1 P S I  I'ECCEN SNA THE11 THE12 
I 3 V 3 PSI 3 ECCEN SUA THE73 THE14 
I 5 V 5 PSI 1 ECCEN SUA THE15 THE16 
TYPE SUN A SUN R -O-VA--E~A-__DVO --_EVR_ 
- .7  1.076 106.3 .317 1.180 2 8 l . S  521.8 
1.3 ~ 6 1 1  93.9 .423 1.097 185.4 416.1 
3.3 1.206 71.2 ,326 .773 99 .1  160.9 
2-84 6.25 4.59 13.01 2/2/1 81 .2  50.7 
- . e  
1.5 
2 . 9  




-1 .7  







1.080 105.7 .314 1.202 
.603 92.1 .436 1.085 
1.182 69.3 .354 .739 
6.25 4 . 5 1  12.85 2/2/1 
A 9 3  89 .7  -453  1.072 
1.162 6 7 . 1  ,390 - 7 1 5  
6 .37 4 . 4 8  13.04 2 / 2 / l  
1.086 ios.i ,315 1 . 2 2 ~  
1.099 104.9 ,325 1.291 
,658 102.5 ,387 1.172 
1.264 90.2 .is5 .856 
6.87 5.81 13.09 2/1/2 
1.108 104.0 ,335 1.330 
.658 102.2 ,382 1.174 
1.262 88.9 .151 .811 
7.24 5.75 12.98 1/1/2 
285.2 515.6 
182.7 421.6 
1 108.4 171.9 
68.7 69.0 
179.7 427.9 
111.4 l T 9 . 6  
5 7 . 0  85.4 
j 288.8 509.5 
296.2 497.4 
201.6 347 .1  
I 318.2 545.1 
38.3 9 0 . 1  
1300.0 491.5 
201.3 360.1 
' 8.1 191.8 




KAPPA . 806 
.633 
.1210 




















- A  
M13SICN OURATlON = 560 EA19 
MARS ARRlVAL D A T E  2448250 
4 CEC 19911 
PSI 2 V 2 I 2 OECLe RAP SPEECf! 
PSI 4 V 4 I 4 OECLI R A 4  OPEEO4 
PSI 6 V 6 1 6 OECL6 R A 6  EPEE06 
E INC RAP DECLP E T A  PERIC 
1 . 5 5 3 A  98.1 
1.5620 105.9 
1.025A 98 .8  
.385 4.603 
.E88 - 1 . 4  
1.355 .8  
, 8 4 3  3.3 
162.3 125.9 
1 6 . 4  78.6 . l S 4  
2.8 203.5 '.393 
- 1 . 3  324.8 .re9 
17.6 84.1L 1.386 
1 . 5 8 O A  100.3 .697 -1.2 11.6 91 .7  , 1 5 4  
1.5580 107.6 1.352 . 7  2 . 1  207.9 .428  
1.001A 94.4 ,011 3.5 - 3 . 2  316.3 .219 * 
.328 4 .531  166.7 130.S 13 .3  67.4L 1.118 
1.61SA lOP.4 .710 -1.0 1 6 . t  103.9 . I 4 0  
1 . 5 5 6  109.7 1.348 . 7  1 .8  213 .3  -468 
.993A 90.2 ,765 3.7 - 5 . 5  309.9 ,231 
.z74 4.835 170.4 i s5 .r  9 . 8  9o.00 ,997 
1.711A 106.1 




1.6230 9 0 . 0  
.990 87.9 
1.346 2.030 
,731  - . r  
1.383 -1 .1  
.920 l P . 9  
94.7 L04.1 
,753 1 . 2  
1.382 - 1 . 7  
.929 11.3 
95.8 w 7 . r  
19.4 124.0 .164 
- 6 . 8  213.1 .e26 
-63.3 70.9L .991 
-11.0 205.4 .e11  
4 4 . 8  3oz.6 . r34  
r 3 . i  i i e . 8  . l o t  
4 3 . 2  so2.s . ~ z r  
- 1 0 . 7  8 3 . 0 ~  t .307  
. -  MARS ARRIVAL DATE = 2448240 (14 OEC 1990) ---- -_ 
- .8 1.065 109.9 .360 1.128 268.6 544 .0  ,722 1.533 87.8 ,648 -1 .8 10.1 41 .9  ,187 
.S ,641 102.3 .408 1.151 199.3 396.9 ,686 1.6290 100.5 1.373 1 . 5  6.5 191 .1  -307  
3.9 1.356 79.4 ,378 1.096 39.7 100.2 .6820 1.5lOA 111.7 1.037 2 .0  -2 .6  342.0 - 4 0 2  
5 - 9 5  7.35 5.73 18.30 2/2/1 122.6 6.S 11.1 .637 10.297 108.2 99.4 73.7 8 9 A L  B.919 
-.8 1.068 108.5 .34l 1.142 272.8 538.2 .753 1.531A 90 .9  ,657 -1.6 1 2 . 2  50.8 ,161 
1.1 .628 100.4 .416 1.136 195.3 405.9 .663 1.6090 103.1 1.387 - 9  3.3 196.3 ~ 3 4 8  
4.0 1.287 71.1 ,325 , 911  67 .4  124.6 .6180 1.212A 108.1 -949  2 . 0  - 1 . 0  338.2 -329 
3.40 6.80  5.42 14.78 2 /2 /1  113.7 18.7 18 .9  .496 8.088 143.4 115.6 36.5 78.7L 2 . 5 2 2  
- . 8  1.071 107.3 ,327 1.159 276.9 132.3 .780 1.538A 93 .7  ,666 - 1 . 5  14 .3  6 1 . 5  - 1 4 3  
1.3 .619 98.9 .424 1.120 192.4 411.9 .645 1.5960 104.8 1.362 - 7  2 . 4  200.4 ~ 3 7 9  
3.8 1.236 72.S .S I9  .820 87.9 146 .1  ,5190 1.081A 103 .6  .E82 3 . 1  -.I 332 .1  .e70 
3.02 6.43 5 .21  13.68 2 /2 /1  103.0 33 .9  2 3 . 6  .419 4.899 1 5 1 . 1  122.2 24 .4  81.6L 1 . 6 5 4  
- .E  1.075 106.4 .318 1.177 280.8  S26.3 .BO3 1.151A 9 6 . 2  .676 -1.3 16.3 73 .9  -132 
1.5 .610 97.3 .433 1.107 169.8 417.0 .628 1.5860 106.4 1.358 .8 1 . 9  204 .3  ,407 
3.4 1.202 70.6 .335 .768 101 .1  161.4 . S l O D  1.025A 98 .9  -837  3 . 4  -1 .6 324 .1  ,234 
2 - 8 0  6 . 2 2  5.04 13.09 2 /2 /1  90.9 51.4 25 .6  .364 4.519 161.8 127.2 1 8 . 1  84.9L 1 .279  
- . 9  1.079 
1.6 .601 
2 . 9  1.179 
2 .72  6.13 
- 1 . 1  1.083 
1 . 7  .591 
2 .4  1.161 
2.75 6.18 






68 .9  .361 




I 4.78 13.07 
' 103.5 .322 
I 106.1 .399 
' 88.9 .155 
I 6 .61  13.06 
1.198 284.6 120.3 
1.094 187.1 422.1 
.736 109.6 172.1 
2 / 2 / 1  78 .1  69.4 
1.220 288.4 514 .3  
1.079 184.0 427.6 
. T I S  115.8 179.6 
2 /2 /1  65 .6  85 .4  
1.309 299.8 496.0 
1.207 207.8 361.8 
.e17 8.2 191.8 
2 /1 /2  36 .6  96.2 
.e23 
.609 
.4  700 
25.9 







6 4 . 2  
IL.572A 98.5 .687 
1.5780 108.0 1.335 
1.OOlA 94.4 .EO6 
,316 4 . 4 5 7  166.1 
1.599A 100.6 -698  
1.5720 109.8 1 .350  
.993A 90 .2  .783 
.271 4 , 5 6 3  189.8 
i . 7 3 0 ~  108.1 .73r  
i . 69no  9o.s i . 3 9 0  
.990 87.9 .929 
1.269 1.883 94.4 
-1 .2  
.I 
3 . 5  
131.7 




-1  .o  
1 2 . 1  
191 .e 
3. r 
17 .7  8 7 . 2  . I 2 7  
1.6 208.7 - 4 5 6  
-3 .4  313.9 .e25 
13.8 87.6L 1.092 
18.6 100.3 ,129 
1.3 213.6 .471 
-5.1 509.9 - 2 3 3  
10.2 90.60 .96S 
22.0 132.5 ,182 
-6 .5  200.4 . e l 0  
4 3 . 6  302 .3  .e32 
-04 .1  87.1L 1.120 
- 6 . 1  1.110 103.1 ,331 1.347 303.1 490.9 ,901 1.793A 107.7 - 7 5 :  4 . 4  32.9 143 . )  . I 8 6  
3 .9  ,664 101.3 .399 1.198 206.2 373.5 ,720 1.6750 93 .9  1.386 -2 .1  -12.S 192.6 .e34 
-10.0 1.261 87.5 .159 .858 18.3 198.2 ,1210 ,994 8 6 . 6  .931 13.4 43.0 302.8 .E47 
3.94 7.33 6 .46  lJ.30 2/1/1 34.3 101.0 $6.9 1.101 2 . 0 9 7  95 .0  l T 6 . 1  - 7 3 . 3  100.50 1.206 
M A R 3  ARRIVAL DATE = 2448250 (24 DEC 1990) 
- . 9  1.068 109.1 .350 1.144 271.7 542.2 ,743 1,545 88.8 .649 -1.6 12.2 46.9 .173 
1 . 4  .632 103.9 ,432 1 . 1 5 3  199.9 408.2 .E55 1.6520 104.0 1.372 .6 2 .1  197.1 ,369 
4 . 1  1.283 73.9 ,535 ,906 1 1 . 1  126.4 ,6030 1.210A 108.6 -945  3.0 -1 .0  337.e .337 
3.64 1.04 6.10 14.94 2 /2 /1  120.5 19.7 19.9 ~ 4 4 0  5.798 143 .2  117.8 38.5 6 O A L  L.113 
-1.0 1.014 106.7 ,321 1.176 280.1 530.7 ,796 1 .553A 9 4 . 1  .66? -1 .3  1O.e 69.6 ,134 
1.6 .611 100.8 , 1 4 5  1.120 194.1 418.4 . 6 2 l  1.8190 107.1 1.382 .4  1 .2  205.4 .4Z3 
3.1 1.197 69 .8  .346 . I 0 0  103.8 1 6 e . l  .4950 ~ . O Z ~ A  99.1 .or9 3.5 -1 .9  323.r  . t 4 r  
t . 0 4  0.25 9.61 i s . 2 1  r /e / i  100.1 5r.4 r 0 . i  .335 4 . 4 3 ~  i 6 i . s  1m.r 16.4 0 6 . 0 ~  1 .151  
-1 .0 1.078 101.6 .313 1.195 L84.0 524.8 . 8 g l  1.S68A 96.7 .E77 - 1 . 1  17.0 8 t . S  .125 
1.7 ,001 99.1 .454 1.101 191.5 423.1 .EO4 l.808D 100 .6  1.358 . 4  1.0 809.0 e450 
3.0 1.174 88.1 .373 111.6 l 1 Z r 4  .456D 1.00lA 94.5 ,799 3.6 -3 .7  315.4 -230 
L.06 6.00 1 .40  13.0~ r / w i  07.7 70.0 ~ 6 . 4  . r97  4 . x ~  16s.e 1 ~ 3 . 1  i 4 . r  8 0 . 0 ~  1.001 
238 
MI8SION DURATION : 600 D A Y 3  
MARS A R R I V A L  DATE z 2448200 
4 NOV 1990 
LAUNCH ARRIVE-PEEOI- R A l  DECLl--X V 1 P 3 I  1 tCCEN -$MA THE11 THE12 PERlH APHEL Pa1 2 V 2 I 2 OECL2 R A 2  DPEEC2 
OEPART 8WNGBY EPEE03 R A 3  OECLS I 3 V 3 P31 3 ECCEN SMA THE13 lHET4 PERIH APHEL PSI 4 V 4 I 4 O E C L 4  RA4 SPEED 
8WNGBY RETURN EPEE0 5 OECLS I 5 V S PSI 5 ECCEN 8MA THETS THET6 PERIH APHEL 
BIOPOVER TIUE = 5 0  O A Y 8  1990 INBOUND SWINGBY 
- -  -_-_- 
PROP- OVL O V A  EVA OVO EVR --TYPE SUN A- SUN R-AAPPA - _ - A  ~ - - .  -_ 
--- I-_ UARS ARRIVAL DATE Z 2448200 I 4 NOV 1990) -- ___I._-_- - 
* - r910 4-8200 .343 339.8  -8.9 - . I  1 .065  i08.0 .a30 1.127 272. 
4-8230 4-0489.1 .eo1 72.8 2 1 . 2  1 . 4  .(it7 81.4 .444 1.061 168 .  
4-0469.5 4-8350 .454 m . 2  1 . 2  3.0  1.112 6 7 . 9  .376 . m e  i i z .  
4-1900 4-6200 ,321 1.0 . 3  - 1.082 106.1  .327 1 . 2 0 1  283. 1 18.5 9 0 . 5  . le5 
3 - 2 0 . 2  211 .2  . e 2 7  4-0230 4-8428.1 . i s 8  2 9 . 7  2 9 . 3  4 -651 9 2 . 2  -359 1 .119  184. 
% 
14.77  11.51 7 .22  3.27 6 . 6 7  4 . 2 9  13.06 2 / 2 / l  8 9 .  
4-8428.7 4-8580 .221 i9s.e -11.0 -9 1.264 9 0 . 2  .IS3 ,856 358. 9 4 4 . 6  302 .5  .e35  
4-7990 4-8200 .326 9 . 1  3 . 3  - . Z  1.090 106.3  .334 1.234 286.5 500.0 .E22 1.646A 
14.58 11.11 8.89 3 .  6 .87  4 . 2 1  13.10 2 /1 /2  5 3 . 0  90 .7  1 2 . 6  1 . 1 6 6  
4-6230 4 - ~ 4 5 0 . 1  . 2 i i  i 8 . z  5 4 . 2  18.1  92.1 .354 1 , 1 2 3  183.8 359.1  . W ~ A  i . s 2 0 0  8 9 . 9  1.367 - 1 s . i  -61.6 201.2  .385 
4-8438.1 4-os90 ,381 i 6 0 . 6  -04 .7  -11.7 1 . 2 6 2  88.1  .is5 ,851 9.8 i 9 i . i  . I Z ~ O  . m o  8 7 . 9  .928 21.0 4 8 . 3  301 .2  - 3 0 5  
10.93  i 3 . 1 6  6 . 8 8  3.77 7 .11  8 . 2 8  1 5 . 5 3  2 / 1 / 2  44 .1  9 3 . 9  1 8 . 7  . i o 5  6.~04 94.1 39.8 - 3 1 . 3  1 5 . 1 ~  C.092 
4-6445.0 4-6600 .ms 111.9 7 2 . 1  1 1 . 6  i . 2 6 1  81.5 . i 5 9  .os8 1 8 . 2  1 9 8 . 2  .re10 ,994 8 6 . 6  .931 -8.2 -60 .7  3S2.9 . i m  
4-8000 4-8200 .321 18.2 6.1 - .2 1.099 106.1  .344 1.273 290.0  494 .5  .835 1.71lA 107.9  .753 -1.6 16.8 1 0 8 . 8  -196  
4-8230 4-8441.6 ,199 4 3 . 7  - 4 . 2  -8.1 .653 9 1 . 6  ,355 1.121 183.0  371 .0  ,723  1.1190 9 2 . 9  1.365 7 . 8  4 4 . 2  196 .4  -284 
15 .32  11.15 6 . 9 0  4 . 1 7  7.57 4 . 2 1  12.10 2 /2 /2  36.5 106.1 2 9 . 8  .E60 3.883 9 1 . 8  3 7 . 3  5 9 . 3  95.90 I . 4 8 0  
- - _-.- MARS ARRIVAL DATE = 2448210 114 NOV 1990) - -- 
4-1910 4-8210 .sir 540.1 - 9 . 3  - . 3  1.064 108.3 .333 i . 1 2 5  2 7 i . 7  531 .2  . ~ S O  ~ . S O I A  9 4 . 3  . e n  -1.8 1 0 . 9  4 9 . 9  . 1 5 r  
4-8488.0 4-8550 .435 183.3 7 . 4  2.0 1 .119  6 8 . 9  .359 ,736 109.4 172.0 .472o i . 0 0 ~  94.4  .eo? 3 . 5  - 3 . 3  316.0 . e 2 2  0 
4-8240 4-8488.0 . I96  65 .9  26.4 1.4 .612 8 S . l  .43S 1.012 173.6  423.1 .606 1.138 108.1 1.348 1.0 2 . 9  207 .8  , 4 3 1  
14.19 11.48 1 . 3 1  3.31 6.71 4 . 1 7  12 .90  2/2/1 9 9 . 0  6 9 . 3  2 4 . 6  .a18 4 . 6 9 0  168.1 129.5 11.9 88-11 1.113 
4-rsc.o 4-02io -322 2 . 4  
4-6240 4-8428.6 . e l 2  27 .9  
4-8428.0 4-8580 .224 199 .2  
14 .52  11.38 
4-7990 4-8210 .319 9 . 6  
4-8240 4-0431.1 .reo 2 4 . 9  
4-0451.1 4-8190 .226 i8e.i 
14.84  11.48 





6 . 7 3  
- 7 1 . 3  
- 1 3 . 3  
- .4 
3.7  
-9 .7  
3.18 - .4 
8 . 5  
- 9 . 0  
3 . 3 6  
1 .079  106 .3  .321 1.191 282.6  512 .2  $809 1.574A 101.8 .IO8 -1.6 1 8 . 6  81 .8  . I S 0  
.650 9 5 . 3  ,365 1 .130  189.4 345.1 .718A 1.5430 8 6 . 0  1.371 -2.2 -13.8 216.6  -224 
i . 2 6 4  90.3 ,856 ss8.i 5 4 1 . 1  .re4 ,989 0 9 . 1  ,926 12 .8  44 .4  302.8 .ea2 
6 - 5 6  4.56 13.06 2 /1 /2  6 2 . 3  9 0 . 1  5 8 . 1  1.201 z.048 96.3 196.4  -13 .5  0 5 . 9 ~  1 . 2 ~ 8  
1 .262  88.9 ,155 .a57 8 . 3  1 9 1 . 8  .rem .$go 8 7 . 9  ,928 13.1 4 4 . 0  502.1 .e38 
6 . 7 1  4 . 1 5  13 .56  2 / 5 / 2  11.6 96.0 4 1 . 2  1 . ~ 1 0  2 . 8 4 s  97 .7  6 5 . 1  -76 .5  71.11 e . i r 6  
1.086 106.0 .324 1.220 286.1 505.8 .a24 1.616A 104.0 .722 - 1 . 5  11.1 9 8 . 4  -160 
.652 95 .2  .360 1 .134  189 .3  358 .1  .IPSA 1 . 5 4 5 0  8 9 . 6  1.371 -4 .9  -31 .4  206 .9  .e26  
4-8000 4-6210 .317 1 6 . 9  5 . 2  -.I 1.093 105.7  .331 1 . 2 5 3  289.6  4 9 9 . 6  .e38 1.668A 1 0 6 . 0  -731  - 1 . 4  1 7 . 3  108.0 -114 
4-6445.8 4-8600 ,452 131 .6  8 3 . 9  20 .9  1 .261  81.1 .159 .e58  1 8 . 2  1 9 8 . 2  .7210 .994 8 6 . 6  .931 -17 .1  - 6 6 . 9  1 9 . 8  ,311 
16.90 13 .23  6 . 7 0  3 .66  7.06 6 . 5 3  14.45 2 /2 /2  42 .5  98 .7  11 .4  .290 7.488 9 5 . 9  29.3 2 4 . 5  97 .10  1.881 
4-6240 4-0445 .0  . 2 9 i  50.6 - 2 2 . 1  - 1 6 . 8  .e50 94.7  .16 i  1.131 m a . 4  3 7 1 . 3  .r22 1.1400 93.0  1.318 m . 5  72.8 w r . 9  , 4 9 5  
__ 
- 9 . 5  
2 1 . 4  
7 .46  
- 6 . 6  
5,s 
1 . 1 s  
20.5 
- 7 1 . 4  
6 . 7 6  
1.8 
2 1 . 2  




3 . 5  
1 2 9 . 6  
.8  
3 . 7  
1 3 5 . 4  
- 1 . 5  
- 1 . 6  
1 2 . 8  
2 0 2 . 3  
- 1 . 1  
-- - 
1 0 . 4  
2 . 6  
- 3 . 1  
1 2 . 6  
1 2 . 8  
2 . 1  
- 5 . 6  
8 . 9  
16 .5  
- 9 . 6  
44 .1  
- 6 7 . 7  
- - -  
40.2 
207.6  
3 1 6 . 3  
67.4L 
5 7 . 8  
2 1 3 . 3  
309 .8  
91 .10  
83.2 
21S.3  





1 . 1 8 9  
.148 
. .4r4 
. e34  
.050 
. 140  
,224 
- 2 3 2  
. 42r  
1.109 











,421  i 8 2 . 9  
.ZOO 6 0 . 0  
15.16 11.12  
. 540  348.2 
.204 6 9 . 0  
.474 169 .0  
14.64 11.51 
.320 2 . 9  
.e34 26 .5  
.e24 199 .2  
14-00 11.85 
- . 4  1.064 108.7  .340 1.121 210.8  535 .1  ,143 i.sorA 9 2 . 2  ,664 
1 . 4  .BO7 8 8 . 6  .433 1 .076  178 .2  422 .0  a611 1.544 101.6  1.350 
2 . 9  1 .182  6 9 . 3  3 5 3  .740 108 .2  171 .9  .4790 1.001A 9 4 . 4  -811 
3.44 6 . 8 4  4 . 2 6  12.84 2 /2 /1  108.0 6 8 . 9  25.1  -330  4.608 i 6 7 . 4  
-.5 1.068 107.7 
1.0 .597 8 6 . 0  
2 . 4  1 . 1 5 9  6 6 . 8  
3 . 1 3  6 . 5 3  4 . 3 6  
3 . 1  ,651 9 8 . 8  
- 9 . 7  1.264 9 0 . 3  
2 . 9 5  6 . 3 6  5 .09  








. 3 r 4  
1 .142  274.7 129.6 -768  
1 .065  171.1 429.1 .S82 
2 /2 /1  9 6 . 6  8 5 . 5  24.5 
1 . 1 6 4  2 8 2 . 0  517 .0  .SO8 
1.147 195.3  345.9 .718A 
. e 5 6  358.1 545.1 ,724 
2 / 1 / 2  7 1 . 3  9 0 . 1  6 2 . 6  
.712  116 .3  179.6 .4310 
1.517A 
1 .149  
.993A 
-267 
1 . 5 6 1 A  
1.5770 
,989 
I * 198 
9 5 . 0  .e74 
1 1 0 . 1  1.346 
9 0 . 2  .78I 
4 . 7 0 8  171.1 
9 9 . 9  .696 
8 6 . 2  1.376 
8 9 . 1  -926  
1 .926  9 5 . 6  
4 - r 9 9 0  4-8220 . s t 4  1 0 . 1  2 . 1  - . e  i.08~ ios.8 .si8 1 . 2 1 0  285.6  510.8 .e25  1 . 5 9 4 ~  102.1  . i o 9  - 1 . 4  11.4 9 s . 5  ,145 
4-azso 4-8436.9  . e 3 5  25.2 2 5 . 9  4 . 4  9 8 . 6    TO % . i s 0  191.2  359.0 , 7 2 1 ~  i . srso  8 9 . 7  1 . 3 7 5  - 2 . 7  - 1 8 . 2  205.8 .211 
4-8438 .S  4-8590 ,211 189.0 - 6 9 . 2  - 9 . 0  1 .262  8 8 . 9  .is5 . e 5 7  8 . 1  191.8 .7240 .990 8 1 . 9  .929 1 2 . 3  4 3 . 2  302.5 ,227  
1 4 . 1 9  1 1 . 1 3  6 . 6 4  3.05 6 . 4 6  1 . 0 9  12 .98  2 /1 /2  59.7 9 6 . 3  5 2 . 1  1 .350  2 .278  9 7 . 0  165 .9  - 7 9 . 6  80.SL 1.725 
4-8000 4-8220 .310 1 7 . 4  4 . 8  - . 8  1.039 1 0 5 . 4  .322 1 .239  289 .2  504 .6  ,840 1.637A 1 0 4 . 2  .723 - 1 . 2  1 7 . 8  106 .5  . 1 5 5  
4-82¶0 4 -8445 .7  ,336 16.5 5 3 . 2  2 0 . 2  ,651 97 .9  .370 1 .146  193 .9  371.5 .722  1.5710 9 3 . 1  1 . 3 7 3  -18.4 -71 .4  187 .7  .457 
4 - 0 4 4 5 . 1  4-8800 , 4 5 1  130.0 -83.9 -21.1 1.261 8 7 . 5  . i s9  .as8 1 8 . 3  198 .2  ,1210 '994 8 6 . 6  . 9 3 i  2 4 . 5  4 8 . 8  3 0 3 . r  
~ 1 . 5 5  1 4 . 2 9  6 . 9 8  3.26  6 .67  7 .73  16 .18  2 / 1 / i  4 9 . 3  96 .4  16.1 ,288 7.131 9 5 . 9  20.4 - 2 5 . 5  08.e~ $ . r e i  _-_ ___ __ - __ - -  - ._ UAR3 ARRIVAL DATE 2448230 I 4 OEC 1990) _____ - 
4-1950 4 - 0 ~ 3 0  ,315 3 4 1 . 3  - 9 . 7  - . e  1.064 109 .2  ,348 i . i 2 e  269 .8  540 .0  , 134  1 . ~ 1 8 ~  90 .0  .e50 - 1 . 1  10.1 4 3 . 5  . t 7 4  
4-02eo 4-0487.11 ,210 5 5 . 4  2 4 . 5  1 . 5  , 603  9 2 . 1  ,436 1.085 182.7 421 .6  . a i 2  i . ss80 107.6  1.352 . I  2 . 1  2or.s .res  
4-6481.5 4-8550 ,428 182.9 7 . 5  2 . 9  1 .182  8 9 . 3  .354 -739  103.4  111.9 ,4780 1.OOlA 9 4 . 4  . E l l  3 . 1  - 5 . 2  316.3 .el9 
1 5 . 8 5  12.18 1.68 3.66  1 . 0 6  4 . 5 1  12.81 2/2 /1  115.9 6 9 . 0  2 5 . 5  ,328  4 . 9 3 1  166 .7  130.5 1 3 . 3  87.4L 1.158 
* - I O I O  4-8230 
4-8260 4-8193.4  
4 - 0 4 9 1 . 4  4-0560 
4- 7 9 0 0  4-8290 
4-0260 4-84Z6.T 
4-84ee .r  4-850.0 
4-7990 4-8230 




4-8445. r 4-8800 
.346 518.7 - 6 . 8  
,209 6 3 . 2  2 6 . 3  
,468 186 .6  5.8 
t i . 9 0  11.77  1.28 
-*8 
1 .e 
2 . 4  
3 .22  
- . I  
2 . 1  
- 9 . 8  
2 .84  
-.a 
3.4 
-9 .0  




1.068 1 0 8 . 0  
,593  89 .7  
1 . 1 6 2  67 .1  
6 . 6 3  4 . 4 8  
1 .078  108.3 
.e58 102.5 
1 .264  9 0 . 2  
6.25 5.81 
,618 102.2  
1 .262  88.9 
1.080 1 0 5 . 1  
0.25  1 . 1 5  
.333 1 .142  2 7 3 . 8  534.0 
-453  1 .072  1 7 9 . 1  427.9 
.390 .715 115.4 170.8 




2 4 . 9  .e74 
9 3 . 0  
109 .7  
9 0 . 2  
4 .835  
9 6 . 1  
0 6 . 4  
8 9 . 1  
1 .844  
1 0 0 . 3  
90 .0  
8 1 . 9  
2.030 
102.4  
9 3 . 5  
8 6 . 6  
















9 4 . 1  
1 . 3 1 8  
-1  * e  
. I  
135 .7  
- 1 . 4  
- 1 . 1  
12.9 
204.1 
- 1 . 2  
- 1 . 7  
12 .3  
187.7  
-1.0 




1 2 . 4  5 3 . 1  
1.8 213.3  
- 5 . 5  309.9 







. 9 9 1  
, 1 5 1  
.211 
. 2 2 f  




, 9 9 1  
. reo 
,320 3 . 3  - 1 . 0  
,263 2 5 . 5  18.0 
.226 199 .2  - 7 1 . 7  
is.41 1 2 . 5 1  8 . 7 6  
.317 1.100 281.1  521.8 
- 1 5 5  . e56  358 .2  5 4 5 . 1  
. 3 a r  i . 1 1 2  2 0 1 . 6  341 .2  
13.09 ~ ( 1 1 2  0 1 . 2  9 0 . 1  
16 .4  18.6 
- 6 . 6  P I S . l  
4 4 . 6  302 .8  
-63.3 7O.PL 
1 1 . 6  91 .7  
- 1 1 . 0  203.4 
4 3 . 2  302.5 
- 1 0 .  r 8 3 . 6 ~  
. 3 l l  10.8 1 . 7  
,260 2 5 . 0  19 .7  
,911 189.0 - 6 9 . 3  
15.16 12.34 8-59 
.SO5 17 .6  4 . 1  
. t 6 4  2 3 . 8  2 1 . 7  
.243 179 .8  -10 .1  
15.26  12.30 8 . 4 8  ___ 
.314 1 , 2 0 2  285.2 515.6 
.382 1.174 2 0 1 . 3  360.1 
. 1 5 5  ,857 8 .1  191 .4  
12.98 2 / 1 / 2  6 0 . 1  9 6 . 3  
.e25  1 . 5 6 O A  
.725 1.6230 
.7240 ,990  
5 9 . 0  1 .346  
1.086 105.1 -311 1.228 288.8 509.1  
.615 101.1 -382 1.168 199.9 372.8 
1.261 87 .5  ,119 .OS8 1 8 . 3  194 .3  
8 . 3 1  1.83 15.42 e / i / i  57.0 100.1 
10 .2  1 0 3 . 9  
- 2 8 . 2  1 9 4 . 4  
4 3 . 5  3 0 2 . I  
-00.5 99.40 
- HAUS ARRI [ V A L  DATE 2: 2448240 114 I 3EC 1990) - 








-9 .8  
7.4 
7 .91  
23. r 
-.8 1.061 
1 . 6  .601 
3.95 7.35 
2 . 9  1.119 
1 0 . 1  4 1 . 9  
-3 .4  315.9 
13.8 8 7 . 8 L  
12 .2  50.6 
1 . 3  213 .8  
- 5 . 9  309.9 
10.2 90.80 
-8.1 200.4 





1.6 2 0 8 . 1  
1 1 . 1  81.2 
-1e.s i n ~ . o  
. l o r  








1.1t0 . IC9 
. t 8 4  
. t 4 1  
1 . too 
.12r 
. t a t  
109.9  ,360 1 .128  260 .6  144.0 
9 5 . 6  -443  1.094 187.1 422.1 
6 8 . 9  ,361 .736 109 .8  172.1 






























1 7 . 3  
6.50 
t O . 3  
-00.9 
0 . 4 1  
-9.9 
C3.L 
1 . L  
0.L9 
- ro .z  
3 .1  
-
1 1 0 5 . 1  .ais ! 106.1  .399 
80.9 .115 
I 0.61 13.00 
1.198 204.6 520.3  
,011 0.e 191.0 
1.LZO t 8 0 . 4  114 .3  
1.190 eoe.2 313.9 
.os0 1O.J 19O.L 
I L / l l l  05.6 101.0 
1.130 L61.L 547.1 
1.105 191.3 4LS.l 
' WFIl  lLO.1  7 0 . 0  
1 . ~ 0 1  201.0 s 6 i . 8  
L/I/L 7e.1  no.^ 
ATE I CIIOLS~I (e4 c 
 LO i i i . o  112.4 
.E23 1 . 5 1 2 A  9 8 . 1  
.7240 .990 0 7 . 9  
0 4 . 2  l.i?69 1.003 
,641 1.599A 100.8 
.reo i . o m  93.8 
.7zto ,994 06.8 
so.9 1.101 L.001 
IEC 1990) -
,100 1.55L 05.4 
-004 1.0040 $00.4 
.4500 1.001A 9 4 0 1  
C1.4 .LO1 4.308 
,121 i.6900 90.1  
.687 -1 .2  
1.380 -1.0 
1 .929 1 2 . 7  
84 .4  181.0 
1 ,690 -.O 
11.306 - t a l  
I ,931 13.4 
' 95.0  110 .1  







t . r t  6.11  
t . 7 5  o . ie  
1O.L 
t B . 8  
1OO.J 
12.07 





I 103.0 *311 
101.3 .599 
41.1 .1s9 
I 0.40 13.30 
iRO ARRIVAL 0 
I 110.0 .ST4 
99.1 .454 
I 6 0 . 1  -315 
5.40 13.0t 
-.e 1.ose 
1.7  *eo1 
3.0 1.114 
4.31 1.11 
I .041 -1 .0  *LOR 




! 105.0 133.1 
I ,190 3.0 
239 
Ml8SlC.N DURATION I 6 4 0  D A Y 5  
MARS ARRIVAL DATE = 2448200 STOPOVER TIMC I ao 1990 INBOUND SUING81 
A NOV l o o n  _.  _ _ _ .  
_ - .  -_ - - _ _  __ 
LAUNCH ARRIVE--8PEEDl R A l  DECLl I 1 V I PSI 1 ECCEN SMA lHETl  THE12 PERIH APHEL PSI 2 V 2 I 2 DECL2 R A E  8PEEDP 
DEPART 8WNCBY 8PEED3 R A 3  DECL3 1 3 V 3 PSI 3 ECCEN SUA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 DECL4 R A 4  OPEED4 
8wNGBY RETURN SPEED5 R A 5  DECL5 1 5 V  5 PSI 5 ECCEN SUA l H E T 5  THET6 PERIH APHEL PSI 6 V 6 I 8 DECL8 RA6 SPEED6 
-EVA __ DVD --EM TYPE SUN A SUN R KAPPA-- - A  E INC R A P  DECLP ETA PERIC 
_ _  UARS ARRIVAL DATE L: 2448200 I 1 NOV 19901 -- 
4-7950 4-8200 e343 3 3 9 . 6  - 8 . 9  -.I 1.065 108.0 -330 1.127 272.5 526.5 .756 1.499A 96.4 .E82 -1.8 l P . 7  54-4 .I55 
4-8230 4-8438.1 .281 18.2 54.2 18.7 .654 92 .1  ,354 1.123 183.0 359.7 .725A 1.S200 8 9 . 9  1.367 - 1 5 . 1  - 6 1 . 6  207.2 . l a 5  
4 - 8 4 3 8 - 1  4-8?DO ,385 166.6 -84 .1  -17.7 1.262 88 .7  .lib ,857 9.8 191.7 ,7240 ,990 81.9 e928 21.0 48.3 301.2 ~ 3 6 5  
16.16 13.10 1 .22  3.2? 6.67 6.28 15.53 2/1/2 89 .1  93 .9  1 0 . 1  .405 6.164 9 4 . 1  39.8 -31.3 IS.7L 2.092 
4-8230 4-844¶.8 ,199 43.7 -4 .2  -6 .1  .653 91.8 .315 1.121 183.0 371.0 ,723 1.5190 9 2 . 9  1.S6S 7.8 44.t 198.4 -284 
4-8445.8 4-8800 -265  177.9 72.7 11.6 1.261 87.5 . I 5 9  .a58 18.2 198.2 . ? E 1 0  .994 8 6 . 6  ,931 -8.L -60.7 3S2.9 ,170 
14.10 11.30 7 . 0 5  3.20 6.60 4.25 12.18 2/2/2 76.6 106.1 29 .0  -860  3.883 97.8 37.3 59 .3  95 -00  2 . 4 8 0  
__ --- _I - -- _ _  
* - m o  4-8200 .335 s 4 i . i  -5 .9  -.i i . o m  107.3 .m i.148 e 7 6 . i  520.1 . 1 7 5  1 . 5 2 2 ~  9 9 . 1  ,694 -1.8 14.a 6 7 . 0  . t 5 2  
MARS ARRIVAL DATE = 2448210 (14 NOV 1990) . - - -. --.- - - -._ - - - - - _. 
4-7950 4-8210 .347 340 .1  - 9 . 3  -.3 1.064 108.3 ,333 1.125 271.7 531.2 .750 1.501A 94 .3  .e73 -1.8 10.9 49.9 ,157 
4-8240 4-8437.1 .E20 24.9 31 .8  6.S ,652 95.2 .360 1.134 189.5 358.5 .IPSA 1.5430 8 9 . 6  1.371 -4 .9  -31.4 206.9 e228 
4-0457.1 4-8590 .226 188.1 - 1 1 . 3  -9 .8  1.262 88.9 ,155 .8S7 8 . 3  191.8 $7240 ,990 8 1 . 9  .926 13.1 44.0 302.1 .e39 
15 .31  12.06 7 .31  3.31 6 . 7 1  4 . 7 1  13.16 2/1/2 99 .0  96.0 41.2 1.180 2.84s 97.7 65.7 -76.8 77.7L C.176 
4-7960 4-8210 ,338 347.7 -6 .3  -.3 1.069 107.4 .325 1.145 275.4 124.9 ,772 1.S17A 9 1 . 0  .E84 -1 .7  13.4 82.2 ~ 1 4 0  
4-8240 4-8445.0 .e91 50.6 -22 .7  -16.8 .E50 94.7 .361 1.131 188.4 371.3 .?22 1.5400 9 3 . 0  1.368 18.5 12 .1  187.9 -455 
4-8445.6 4-8000 . * I 2  131.6 6 3 . 9  20 .9  1.261 87.5 .119 .E58 18.2 198.2 ,7210 .994 86.6 ,931 - 1 1 . 5  -66.9 19 .6  - 5 1 1  
16.72 l S . 6 1  1-08 3.11 6.52  6.53 14.45 2/2/2 86 .7  98.7 11.4 .290 7.486 95.9 P9.3 24.5 91-10  l.8Ol 
UARS ARRIVAL DATE = e448220 (e4 NOV 1990) ---- -- -.---- -- -- -_ _-___ 
4-7950 4-8220 e 3 5 1  340.7 - 9 . 1  - .4  1.064 108.7 ,340 1.125 270.8 535.7 .743 l.507A 9 2 . 0  -664 -1.8 10.4 46.L ~ 1 8 3  
4-8290 4-8438.9 .23S 25.2 2 3 . 9  4 .4  .653 98 .6  ,370 1.150 195.2 359.0 .125A 1.5750 8 9 . 7  1.375 -2 .7  -18.2 9OS.6 ,211 
16.00 12.56 7.46 3.44 6.84 5.09 12.98 21112 108.0 96.3 52.1 1.350 L.276 91.0 165.9 - 7 9 . 6  8O.BL 1.725 
4-7960 4-8220 ,340 348.L - 6 . 6  - . S  1.088 107.7 .328 1.142 274 .1  529.6 .768 I . S l 7 A  95.0 .674 -1 .7  12.8 57.6 ~ 1 4 0  
4-8250 4-0445.7 ,358 16.5 S3.e 20.P .E51 97 .9  .370 1.146 193.9 371.1 .722 1.S710 93.1 1.373 -18.4 -?1.4 187.7 -457  
4-04411.1 4-8600 ,455 130.0 -03.9 -Cl.l 1.261 8 7 . 1  . l W  .OS8 18.3 198.e .1210 .e94 0 6 . 6  .931 24.5 48.0 303.7 -423 
4-0430.* 4-0sso . e i i  169.0 -69.2 -0.0 1.262 130.9 .$IS .e57 8.1 191,s . m o  ,990 0 7 . 9  .em i 2 . s  4 3 . 2  3oe.s .e27 
10.01 14.80 r . i s  8.13 0.5s 7.73 io ,ro e / i / i  96.0 06.4 10.1 .e80 7.tsi 95.9 c0.4 4 9 . 5  08.80 1 .761  -- MARS ARRIVAL DATE I 9440830 I 4 DEC 19901 
4-1950 4-8230 -36s 341.3 -9.7 - .4 1.084 lO9.e .348 1.126 269.8 540.0 a734 1.518A 00.0 e050 -1.7 10.1 43.5 ,174 
4-61160 4-043b.S . P I 0  25.0 19.1 3.4 .658.102.8 .38t 1.114 201.3 360.1 .725 1.6230 90.0 $.SIP -1 .7 -11.0 C03.4 .e11 
4-0434.0 4-0590 -811 109 .0  -09.3 -0.0 1.C62 88.9 .155 .OB7 8 . 1  191.6 . l e 4 0  .e90 01.9  .9LO lL.3 43.L 30C.S e227 
17.08 13.48 7.68 3.06 7.04 5.15 19.90 L/l/L 115.9 96.3 59.0 1.340 t . 030  95.0 107.7 - 7 O . I  03.6L 1 . 3 8 1  
MAR0 ARRlVAL DATE = L440t40 (14 DEC 1900) 
4-TOOO 4-OL40 ,354 349.3 -1.0 - .O  1.060 100.5 .S41 1.14L t7L.O 5SI.L . I 5 3  1.531A 90.9 ,657 -1.0 1Z.L 50.0 el41 
4-0441.1 4-6@00 .E34 100.5 -0O.S -10.0 l.CO1 Or.¶ .$$e ,8SO 16.3 1DO.C .7ClO -994 0 4 . 6  .OS1 13 .4 .  48.0 80C.O -111 
11.3L I3.9L ? A 0  3.40 6.60 6.46 18.30 C / l / l  113.1 101.0 56.9 1.101 t.0@7 W.0 110.1 -78.3 100.60 1 .LOO 






OTOPOVCR l l M C  * 30 O A I S  1993 OUTBOUNO SWINGBY MI36ION OUR1TION * 400 D A Y S  
M A R 3  ARRIVAL DATE ?A48780 
6 JUN 1991 - -  - . 
LAUNCH 6UNGEY SPEEOI R A I  OECLl I I 
8UNGEY ARRIVE 6PEE03 R A 3  OECL3 I 3 
DEPART RETURN WEE05 R A 5  OECLS I 5 
PROC._AERO OVL O V A  -______ 
-- - - 
V 1 PSI  1 E C C E N ' k A  -THETI THET2 PERIH -APHEL PSI  
V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL P31 
V S PSI  1 ECCEN SMA THE15 THE16 PERIH APHEL PSI  
EVA OVO EVR TYPE SUN A SUN R-KA-PP*---~A--- E -_______ 
MARS ARRIVAL DATE = 2448780 ( 6 JUN 1992) 
. -_ - 
2 V 2 I 2 OECLL R A Z  SPEED2 
4 V 4 I 4 OECL4 R A 4  SPEEOI 
8 V 6 I 8 DECL8 RAE 6PEEO6 
-1NCR-AP BECLP ET6 ?ERIC 
4-8520 4-8864.0 -164  228.2 - 2 0 . 6  - . 6  .E15 9 8 . 2  .300 .793 200.2 411 .0  . I 5 5  1.0310 106.8  1.224 3 . 5  11.8 115.8 - 3 5 4  
4-8684.6  4-8780 -354 138 .4  6 . 7  1.8 1.347 75 .7  .392 1.059 5 3 . 3  1 5 4 . 1  -6.130 1.474A 104.8 ,708 -1.1 8.5 2 7 . 6  -263  
4 - O O l O  4-9000 -218 37.7  9 . 5  - 1 . 7  ,706 77 .9  .363 1.074 156 .9  261.8 .684A 1 .463  6 9 . 3  1.051 1 . 3  -17 .4  2 9 8 . 6  .377 
14 .96  9 . 1 8  4 . 4 7  5.60 9 . 1 8  4 . 7 0  11.78 2/1/1 51.3  173 .7  22 .9  .481 1.039 16.0 35.0 12.8 98.40  1.943 
4-8330 4-8666.2 . E l 5  2 2 7 . 8  
4-8886.C 4-0780 .370 138.6 
4-0010 4-9010 .193 3 7 . 3  
14.87 9.01 
- 1 9 . 8  
8 .3  
7 . 5  
4 . 9 1  
-19 .2  
5 . 8  
4 . 8  
3 .52  
- . 4  .E66 101.3 .314 ,601 207.4 450 .9  .549 1 .0530  107 .1  1 .229  
1.8 1.345 74.8 .398 1 .052  1 6 . 5  1 5 4 . 8  .6330 1.471A 104.8 .704 
-2 .0 .723  79.5 .321 1,103 151.9  270 .9  .749A 1 .457  72 .3  1.002 
5 . 8 6  9 . 2 4  4 .10  14.80 2 / l / l  5 1 . 9  175.7 20.6 .439 5.597 16 .8  
3 . 6  11.3 110,4 
- 1 . 0  8 . 1  26.9  
1.4 -15 .4  3 0 4 . 3  
3 6 . 3  1 4 . 1  97.LO 
3.5 1 0 . 5  121 .7  
- . 9  8 . 4  2 5 . 9  
1.1 -12.8 309.5  
3 8 . 1  1 1 . 2  9 5 . 7 0  
- 
3.1 11.8 117.3 
- 1 . 1  6 . 7  23.0 
1 . 1  -17 .8  300.3 
3 6 . 0  12.2 9 7 . 7 0  
3 . 5  1 1 . 2  119 .0  
-1 .0  6 . 7  2 2 . 9  
1.L -11.9 306.0  
3 7 . 3  13 .3  98 .60  
- 3  7 0  
. e65  
.329 
















L * 280 
. 239 
- .2  . e79  104.5 .334 .E13 214.0  4S0.9 , 5 4 1  1.0640 108.6  1 .236  
1.8 1.341 73.5 .407 1 .043  6 0 . 7  1 5 5 . 8  . e190  1.468A 104.9  .698 
-2 .2 .736 80 .8  .28S 1.128 l s1 .2  280.5 .606A 1 .451  71 .1  1.070 
1 .96  9 .34  3 . 6 4  13.98 2/1/1 5 2 . 9  173 .4  17 .7  .369 6 . 4 9 0  1 7 . 4  
4-0540 4-8668.2  .e53 230.1 
4-8688.L 4-8760 .393  138.9 
4-0810 4-9020 . I 7 2  3 8 . 6  
11.12 9 . 1 6  
___ . -- . ___ - MARS ARRIVAL DATE = 2448790 (16  JUN 1992) - 
- . 4  .E53 9 7 . 8  .300 .791 199 .0  411.0 . 553  1.0280 106.8  1.222 
1 . 9  1.340 75.5 .365 1.038 5 5 . 2  160.5 ,6390 1.438A 101.4  ,092  
- 1 . 7  .E92 78 .6  .376 1.060 159.8  218.5 .86lA 1.419 6 8 . 3  1 .045  
1 - 1 4  8 . 5 2  4 . 6 6  16.12 Will 61.9  172 .0  2 i . 7  ~ 4 7 9  3.320 11.5 
-.3 .E63 100.9 ,314 .798 206 .3  4 5 1 . 1  .548 1.0490 107.1  1.227 
1 . 9  1.338 74.6 .391 1.032 5 8 . 3  161.1 .6290 1.436A 101.3 -680  
- 1 . 9  .712 80 .2  .331 1.092 118.9  267 .8  .730A 1 .453  71 .5  1 .057  
5.20 8 . 5 9  4 .03 15.00 W i l l  6 2 . 6  175 .8  19 .5  -439 1 . 8 9 0  18.9 
-20 .6  
7 .0  
10 .0  
4 .43 
4-8520 4-8681.0 .181 230.3 
4-6001.8 4-8790 .354 138.6  
4-8820 4-9000 ,217 3 8 . 6  
14.22 9 . 0 9  









-211 229.4  
-370  139.0 
.190 37 .9  
14.09 0 . 8 9  
a 2 4 8  231.5 
e392 139.0  
,169  36.8 
14.30 9.00 
~ 2 9 1  251.5 
- 4 2 0  1 4 0 . 4  
a152 31.0 
1 4 . 8 5  9 . 4 0  
- 1 9 . 5  
6 . 6  
0 . 0  
4 . 8 6  
-19 .1  
6 . 1  
1.3  
1 . 4 5  




- . l  .E76 104.1 .332 ,809  212 .9  4 1 1 . 5  . I 4 0  1.0780 106.5 1.233 
1.9  1.334 73.4  .399 1.024 6 2 . 3  162.0 .el50 1.433A 1 0 1 . 3  ,682  
-2.1 ,727 61.6 . e93  1 .119  158.4  277.5 .791A 1 .448  74.4 1 .067  
5.30 8 . 6 9  3.51 14.18 2/1/1 6 3 . 5  175.1 16 .9  .392 6.820 16 .7  
3.4 1 
- . O  
1 .2  -1  




21 - 6  
311.2 
9 1 . 2 0  
e 2  .E93 1 0 7 . 2  .357 ,824 219.0  4 5 1 . 1  .I30 1.1180 109.6  1 .242  
1 . 9  1.330 71.9 .411 1.013 6 7 . 2  1 6 3 . 0  .1960 1.43OA 101.2 e674 
- 2 . 4  .740 8 2 . 7  .E62 1 . 1 4 3  158.3 287.1  .644A 1.442 7 7 . 0  1.074 
1 .44  8.62  3 . 1 9  13.41 2 / l / l  6 4 . 8  170 .0  13.7 ,341 8.388 16.8 
3 .  
1. 
41. - 
3 . 1  
- 1 . 1  
.9 






1 1 . 5  




4 . 9  
- 1 6 . 3  
l L . 2  
MAR3 ARRIVAL DATE : 2446800 ( 2 0  JUN 1992) - 
4-85LO 4-8667.0 ,178  232 .7  - 2 0 . 6  - . 3  ,851 9 7 . 3  ,300 .788 197 .8  452 .3  , 5 5 1  1.0230 106.9  1.220 
4-0867.0 4-8800 .355 139.6  7 . 4  2 .0  1 .336  7 5 . 3  .380 1.027 5 6 . 4  166.1 ,6360 1.418A 9 6 . 3  -680  
4-8830 4-9000 -216  39 .0  10.3 - 1 . 6  ,677 7 9 . 6  .391 1.047 162 .8  2 5 5 . 5  ,638A 1.4S6 6 7 . 3  1 .039  
13 .77  9 . 0 3  4 . 3 9  4 . ? 3  8.12 4 . 6 4  18.47 W i l l  72 .6  171 .4  2 1 . 1  e477 5 . 4 7 2  14 .8  
4-8530 4-0888.4 .PO7 231.2 - 1 9 . 1  - .e  .E61 100.5 .313 ,796 205.1 452 .1  ~ 5 4 0  1.0410 1 0 7 . 8  1.225 
4-8668.4 4-6800 .SI0  140.2 8 . 9  2 .0  1 . 3 3 4  74 .5  .386 1.022 1 9 . 2  186 .5  -6270 1.417A 9 8 . 2  a677 
4-0030 4-9010 ,188 3 7 . 8  8 . 2  - 1 . 6  ,699  81.1  ,342 1.081 162.1  2 6 4 . 9  .7111 1 .411  7 0 . 8  1.053 
13.59  8 . 7 9  4 . 6 0  4.80 6 . 1 9  3 . 9 9  11.33 W l / l  73.3 175.4 1 9 . 1  . 440  6.030 lS.3 
118.6 ,555 
1 9 . 4  .e20 
301.9  .409  
97 .30  9 . 1 3 4  
121.3 e370 
1 0 . 7  .e23 
307.1  , 3 5 8  
9 6 . 8 0  L . 2 l S  
4 -6540  4-0870.4 ,243 232.9  - 1 9 . 0  . O  .E73 103.6 ,331 .EO0 211.8  4 5 2 . 1  .539 1 .0730 1 0 8 . 5  1 .231  3.4 10.2 124.5 ,391 
4-8670.4 4-8800 ,391 140.8  6 . 4  2.0 1.331 73.4  .391 1.014 6 3 . 1  1 6 7 . 3  .6140 1 . 4 1 5 A  9 8 . 1  .E71 - . 9  5 . 0  17.7  , 1 1 7  
4-0850 4-9020 ,168 31.9  5 . 5  -2 .0  .71? 82.5 ,301 1.111 161 .8  274 .8  .776A 1 .446  73.7  1 .063  1 . 0  - 1 4 . 2  3 1 2 . 7  . S O 8  
13.77  6.66 5.37  4 . 9 1  8 . 2 9  3 . 4 9  i 4 . 3 8  2 / l / i  7 4 . 3  1 7 0 . 5  1 6 . 6  ,394 6 .940  1 5 . S  4 0 . 8  13.0 95.1D C.343  
4 - 8 5 5 0  4-8872.0 .286 236.7  -19 .0  - 3  .E89 106.8 ,314 .E20 217.9  412.1 ,129  1.1110 109.7  1 . 2 3 0  3 . 2  9 . 0  128.4 ,410 
4-8672.6 4-8600 ,418  1 4 1 . 7  5 . 8  1 . 9  1 .327  71 .9  ,407 1.005 6 7 . 8  168.1 .1960 1.413A 9 7 . 9  -664 - . 7  1.0 18 .5  ,253 
4-8830 4-9030 .149 3 3 . 8  2 . 3  - 2 . 2  .731 8 3 . 6  .267 1 .137  161 .0  2 8 S . O  .833A 1 .441  7 6 . 4  1.071 1.1 -11.8 317.4  - 2 8 5  
14.30  9 . 2 4  0 . 1 1  1 . 0 6  6 . 4 4  3 .13  13 .60  2/1/1 75.4 1 7 2 . 6  13.6 , 3 4 1  6 . 4 6 9  11.4 43 .3  1 3 . 4  93 .60  L.571 
4-0160 






1.210 e . 9  . .654 - . 8  
1.077 1 . 3  
1 4 . 4  4 8 . 5  
7 . 0  
4 . 9  
- 8 . 9  
12.0 
242.1 
1 4 3 . 0  
31.1 
9 . 9 1  
- 1 9 . 2  . 7  -908  110.0 ,583  .E40 223.4 452 .1  .!I18 1.1610 111.2  
5 . 3  1 . 9  1.321 70.2  .422 ,992  73 .3  169 .2  .5730 1.411A 9 7 . 7  
-1 .8 - 2 . 1  ,742  84 .6  .240 1.118 162.4  295 .6  ,8801 1.436 78.9 
7 . 0 3  5 . 2 5  8 . 6 4  2 . 8 8  12 .96  2/1 /1  78.8 1 6 7 . 0  10.2 .296 11.224 
- MARS ARRIVAL DATE = 2448810 l 8 JUL 1992) -
133.0 - 4 6 0  
1 5 . 0  . E 4 1  
321.3  . e 2 8  
92 .60  6.020 
120.6 .3S6 
1 5 . 4  ,212 
303.4 . 1 2 5  







1.218 3 . 4  
-672  -1.0 
1.033 .8  
1 3 . 9  3 9 . 4  
1 .223  3 .4  
.eo9  - . e  
1.049 - 0  




9 . 9  
4-8680.3 ,176 
4-8010 .356  
4-9000 ,211  
13.55 
231.3  
1 4 1 . 1  
38.7  
9 .02  
-20.8 - . 2  .E48 9 6 . 8  .301 .786 196 .4  4 5 3 . 0  ,549 1.0220 1 0 7 . 0  
7 . 7  2 .1  1 . 3 3 4  75 .2  ,379 1 .023  S7.0 170 .8  ,6310 1.410A 9 5 . 1  
10.3 -1.6 .661 6 0 . 8  ,401 1.034 166.0  252.6 ,615A 1 .454  6 6 . 2  







3 7 . 0  
6 . 7 2  
- 1 9 . 4  - . l  .E18 100.0 ,313 ,793  203.8  4 5 2 . 6  -54.5 1.0400 107.6  
7 . 2  2 .1  1 .332  74 .1  .385 1.018 59.6  171 .2  .E270 1.409A 9 5 . 4  
8.1  -1.6 ,686 8 2 . 3  .353 1 ,071  165 .5  262 .3  .893A 1.410 8 9 . 8  
4 . 7 4  4 .61  8 . 0 0  3 .90  11.61 2/1 /1  83.7  1 7 4 . 0  19.1 e440 6.040 
10.0 
3.3 
- 1 9 . 0  
10.8 
122.9  .370 
1 4 . 8  . e l 4  
8 0 6 . 9  .389 
98.30 L.210 
4-0540 4-0671.0 ,239  2 3 4 . 4  - 1 8 . 9  a 1  ,670  1 0 3 . 2  ,330 ,602 210.8 452.7  ~ 5 3 8  1.0670 108.1 1.228 3 . 3  t O . 0  128.1 e300 
4-8071.8 4-8810 .390  142 .6  6 . 7  2 . 0  1.329 73.4 ,393 1 .011  03 .2  171 .8  e8140 1.4081 05 .2  .E64 -.6 3 . 4  13 .9  .e l9  
4-0640  4-9020 ,185 34.4  1.4 -1 .9  .IO8 8 3 . 8  .309 1.104 165 .4  272 .4  a762A 1.441 73 .0  1 .061  .8  - 1 4 . 7  3 1 4 . 1  ,518 
13.47  8 - 7 6  1 . 2 9  4.71 8 .10  3.47 14.56 2 /1 /1  8 4 . 1  177.1 1 6 . 6  ,596 8.909 11.0 4L.7 1 1 . 4  95.20 9.341 
_ _  
4-8074.0 4-8810 ~ 4 1 6  143.6  6 . 1  2 . 0  1.321 72.0  ,405 1.002 - 6 7 . 8  172.5 .196D i . 4 0 7 r  -93.0 ~ 6 5 7  - . i  3 . 5  - l C * 8  
4-0840  4-9030 .141 31.3 Z . t  -2 .1  . 7 t 2  6 4 . 6  .273 1.132 16S.6 282 .9  .8Z2h 1 . 4 4 1  75.9  1 . 0 7 0  ~8 -12 .0  3 % 8 * 8  * E 1 3  
1 3 - 9 1  9 . i l  6 . 0 0  4 . 8 7  8.25 3.11 13.74  2 /1 /1  6 5 . 5  174.1  1 3 . 8  3 4 8  8 . 3 9 7  13.6 4 5 . 3  1 1 . 5  94.00  2 . 5 ¶ 4  
4-0560 4-6670.8 ~ 3 2 7  2 4 3 . 2  - P P . l  
4-6070.0 4-6810 ,447 144 .9  5 . 5  
4-0040 4-9040 , 1 3 5  28 .0  -1.1 
14.03  9 . 7 6  0 . 0 0  
- 8  ,903 109 .1  .360 ,834 222 .2  412.7 ,517 1.1510 111.1  
2 .0  1 .321  70.3 ,420 .990 73 .1  173.4 .5740 l .406A 94 .7  
-2.3 .734 81 .7  . 2 4 4  1.115 166.5 293.7 -8734 1 .437  78 .5  
5 .07  8 . 4 6  2.80 13.00 2 / l / l  16 .7  168 .5  10 .6  ,300 10.862 
- MAR8 ARRfVAL DATE : e448820 (16 JUL 1992) -- - - 
- . I  .E46 98.3  .302 .783 19S.0 453.8 A 4 7  1.0190 107.1 
e.2 1.334 71.2  .379 1.022 1 7 . 2  174 .9  ,6350 1.41OA 9 3 . 1  
- 1 . 7  ,645 82.4  .421 1.023 1 0 9 . 3  250.0 .5931 1.453 6 1 . 2  
4.48 7.86 4 . 7 2  17.20 e i i i i  02.8 i09 .0  ei.0 . 4 7 i  1 .479  
1 . 2 4  
.64 
1 . O ?  
12.  
2 . 8  7 .  
-.I 3 .  
. 9  -10 .  
4 6 . 1  10. 
1 3 4 . 5  $447 
1 1 . 5  . t 3 4  
322 .7  . e32  
9 2 . 0 0  2 .911  __ - _- 
~ . t i s  3.4 11 .1  i 2 c . s  ,317 
1s.i 4 1 . 6  8.7  9 7 . m  e.io8 
.667 -1.0 2 . 0  12 .2  . e 0 9  
1.020 .8 - 1 8 . 3  304 .0  ,442  
4-eseo 4-ooes.7 . i n  236 .3  -20.1 
4-8089.7 4-0820 .357 143.0 7.9  
4-8810 4-9000 ,219 37.8 10 .1  
13.14 9.01 4.33 
4-8Y30 4-8870.0 .ZOO 235 .1  -19.4 . l  .85S 9 9 . 1  ,312 .789 e 0 2 . 1  4 5 3 . 1  -143  1.0360 1 0 7 . 8  1.220 3 .4  1 0 . 7  124.7  ~ 3 7 0  
4-0670.0 4-6820 .370 144 .0  7 . 1  2 . 2  1.332 74.5 ,384 1.018 59.5 175 .2  .6270 1.4101 93 .P e664 - . 9  2.1 11.)  *?.I2 * 
4-6850 4-9010 ,189 3 5 . 1  7.6  - 1 . 0  .e73  83 .8  ,361 1.063 169 .0  219 .9  .675A 1.450 8 9 . 0  1 .041  . 6  -16 .8  310.2 .982 0 
13-21 0 . 7 0  4 . 6 9  4 .15  7.94 4 .02 11.88 2/1/1 9 3 . 3  173.7 1 9 . 3  .440 1.9S5 13.2 4L.9 9 . 4  90 .40  C.180  
4-8540 4-0e7e .0  .234 236.2 -18.8 
4-0872.0 4-8920 -389 144.8 6 . 9  
4-0050 1-9020 . l e 6  3 2 . 2  1.0 
18.31 0 . 7 1  5 . 2 1  
4-8510 4-867S.L .e74 239.4 -16 .7  
4-067S.L 4-0020 e414 141.6 6 . 3  
4-8050 4-9030 -149  28.4 1 . 6  





.EO7 102.7 .329 .798 209 .2  413.4 . I 3 8  1.0810 108.5 1.226 3.3 9 . 6  127.6 .S89 
1.329 73.5 ,393 1.012 63.0  171 .7  .el10 1.4091 92.0 .0¶9 - . 8  2 .2  1 0 . 9  ~ 2 1 7  
.695 81.1 .318 1.098 1 6 9 . 2  270 .3  .749A 1.447 72.4 1.018 .E - 1 5 . 1  315.3 e329 
I 8.01 3.10 14.76 e / l / l  9 3 . 9  177 .0  1 7 . 0  .398 6 .110  13.0 44.6  9 .8  91.30 C.209 
-881 1 O S . 8  ,350 e 0 1 1  215.4 413.4  ~ 5 2 7  1.0950 1 0 9 . 0  1.233 5 - 1 1  8 . 7  131.6 e414 
1.320 72.1 .404 1.003 6 7 . 4  178.3 .SO00 1 .4091 92.5 .61e -.6 L.4 10 .0  . t L S  
I -713  06.2 .L?9 1.1eO 170.0 281.1 ,0131 1.444 75.4 1.080 .E - 1 3 . C  319.0 .e01 






UlSSI@N DURATI@N t 480 D A Y S  
UARS ARRIVAL DATE = 2448830 
26 JllL 199P 
STOPOVER TlUE * 30 D A Y S  1993 OUTBOUNC SWINGDY 
- _ _ _  . - - . - __ 
LAUNCH SWNGBY SPEED1 R A l  OECLl I 1 V 1 P S I  1 ECCEN SUA THETl THETP PERIH APHEL P S I  2 V 2 I 2 DECL2 RA2 SPEECe 
SWNGBY ARRIVE SPEED3 RA3 OECL3 I 3 V 3 P S I  3 ECCEN SUA THE13 THE14 P E R I H  APHEL P S I  4 V 4 I 4 OECL4 R A 4  SPEED4 
DEPART RETURN SPEED5 R A 5  OECLS I 5 V I PSI 5 ECCEN SUA THE15 THE16 PERIH APHEL P S I  6 V 6 I 6 OECL6 R A 6  8PEED6 
- . - . . __ PROP A E R O - _ O V ~ _ - O ~ A - _ E V A _ ~ D V O _ _ E V R ~  TYPE- SUN A SUN R KAPPA-- - A  E INC --RAP OECLP ETA PERlC 
4 - 8 5 3 0  4-8672.4 .196 238.0 -19 .3  . 2  .e52 99 .0  , 5 1 2 / J ~ 6  200.9 454.3 .541 1.0310 107.7 1.216 3 . 3  10.5 126 .6  e 3 1 0  
4-6672.4 4-8830 .370  146.5 7 . 7  2 .2 1.333 7 4 . 5  .386 1 22 59.2 178.7 ,6280 1.415A 90 .8  ,659 - a 6  1.3 9 .5  .P I4  
4-8660 4-9010 .194 3 3 . 3  7 .3 -1 .8  ,661 8 5 . 7  .376 056 172.8 257.9 ,6591 1.453 68 .2  1.042 e4 - 1 7 . 1  311.3 a 3 9 5  
13.35 8.75 4 .03  4.60 7.99 4 . 1 2  16.17 21111 101.7 172.9 19.8 .439 5.804 12 .3  45.3 0.0 96.50 r . 1 1 0  
4 - a s 4 0  4-8674.c . t e e  238.1 -18.7 
4-6074.2 4-8830 , 388  147.2 7 . 1  
4-8660 4-9020 .170 29.4 4 .4  
13.43 8 .72  5.12 
4 - 8 5 5 0  4-6676.1 .268 240.9 -18.6 
4 - 6 6 t 6 . 3  4-8830 .412 148.3 6 .4  
4-8660 4-9030 .154 24.9 1 . 1  
13.89 9.03 5.79 
4-6580 4-8679.2 -313 245.6 -18.7 
4-6679.2 4-8830 .442 149.7 5 . 8  
4-6860 4-9040 ,143 20 .3  -2 .2  
14.71 9.64 6 . 6 2  
4-8520 4-6673.0 .169 245.5 -20.3 
4-8673.0 4-8840 .361 148.9 8.2 
4-8870 4-9000 .234 34 .1  9 . 1  




























.4 ,863 102.1 .327 .795 207.8 454.1 . 5 3 4  1.0550 108 .1  1.223 3 .2  9 . 6  129 .6  e388 
2 .2  1.331 73.6 ,393 1.016 62.4 179.1 .6160 1.415A 9 0 . 6  .655 - . 7  1 .6  8 .9  -219  
-1.8 .685 86.8 .326 1,094 173.4 268.6 .737A 1.451 71.6 1.057 .4 - 1 5 . 5  316.2 ~ 3 3 9  
4.71 8.10 3.59 14.98 2 / 1 / l  102.1 1 7 7 . 8  1 7 . 7  .400 6.517 1 1 . 9  4 7 . 2  8 . 2  95.6D 2 .206  
. T  .e77 105.3 . 3 4 8  .606 214.1 454.1 .526 l .O0?0 109.6 1.230 3 . 0  6 . 5  133.3 ,412 
2 . 1  1.327 72.3 .404 1.008 66.6 179.6 .6010 1.415A 90 .3  .649 - . 6  1.8 8 . 1  .22: 
-1 .9  .704 87.8 .286 1.127 174.5 279.8 .805A 1.449 1 5 . 0  1.018 ,4 -13 .8  320.7 a 2 8 8  
4 . 8 1  8 .26  3.24 14.01 2/1/1 102.7 176.2 15.0 ,355 7.662 10.9 49.8 1.9 94.50 L . 3 6 3  
1.0 ,894 108.5 .373 .e22 219.7 454.1 . 1 1 5  1.1290 110.9 1 ,240  2 . 7  7.1 337.7 - 4 4 2  
2.0 1.323 I 0 . 7  .418 ,990 71 .6  180.2 .Si300 1.415 89.9 .642 -.4 2 .0 7.3 -234 
-2.0 .719 80.7 .253 1.155 176.0 291.1 .862A 1.447 77.8 1.016 - 4  -12 .1  324.6 -24.7 
5.08 8 .46  3.01 13.24 2 /1 /1  103.4 170.3 12 .0  .SO8 9 . 5 7 2  9.0 53 .0  6 . 3  93.40 L.643 
MARS ARRIVAL DATE = 2448840 I 5 AUG 199e) ---__ - -- - -- 
. 3  ,840 9 5 . 0  -304 .177 191.5 455.6 .141 1.0130 107.3 1.211 3 .4  10 .0  126.9 ,361 
2 .3  1.336 71 .1  ,384 1.030 57.0 181.6 .6350 1.425 8 9 . 0  .658 - . 9  . 9  8 5 e217 
4.66 8.05 5 .08  18.00 2/1/1 108.7 166.9 21 .9  .460 5.267 11.6 4a.8 6 .7  91 -10  1.964 
-1.8 . 6 i 4  8 7 . 0  ,453 ;.a01 116.4 245.6 . S ~ A  1.460 6 3 . 3  i.020 .e -18.a ~ o i : e  ,476 
,192 240.9 - 1 0 . 2  .4 .E49 98.3 ,312 .783 199.5 455 .1  .538 1.0270 107.7 1.215 3.3 10.3 128.7 .S71 
.371 149.3 7.8 2.3 1.335 74.6 .388 1.027 5 8 . 7  ll81.8 ,6290 1.425 88.9 .6S6 -.8 1.1 8 .2  . e l 9  
,202 30.6 6 .6  -1.8 .649 08.0 .388 1.051 176.8 256.2 ,6431 1.459 67.4 1 .040  e 2  - 1 7 . 3  3 1 2 . 2  -409  
13.60 0.88 4 . 5 7  4.72 8 . 1 1  4 .31  16.46 2/1/1 106.9 172.1 20.5 .438 1.620 11 .6  4 7 . 9  6.9 9 6 . 1 0  2.022 
.223 240.3 - 1 8 . 6  .I .860 101.6 .326 .791 206.3 454.9 .533 1.0490 108.5 1.220 3.2 9 . I  131.5 ,387 
- 3 8 7  150.0 7 .2  2 . 2  1.333 73.7 .391  1.022 61.7 182.1 . I 1 8 0  1.425 88.6 .653 - . t  1 .3  7.8 .e24 
.179 26 .2  3 .6  -1 .8  .676 88 .9  .335 1.093 177.8 267.3 .727A 1.459 71.2 1.056 .e  -11 .9  517 .0  .349 
13.84 8 .82  5.04 4 .62  8 .21  3 .70  15.18 2 /1 /1  109.2 177.4 18.4 .401 6 . 2 4 3  11.0 49.8 6.9 95.90 2.104 
.261 242.7 -18 .4  
.410 111 .1  6 . 6  
,163 21 .2  .4  
(4 .08  9 . 1 0  5.67 
. B O 5  247.0 -18.5 
.439 152.5 1.8 
.153 $6 .3  -2 .6 
14 .88  9.10 8 . 4 0  
.168 249.9 -20 .0  
.364 152 .1  8 . 2  
.E48 31.6 8.4 
14.53 0.70 4 . 2 6  
a8 .873 104.1 .346 .e01 212.6 414.9 
2 .1  1.330 72.4 ,405 1.015 61.7 182.5 
-1.9 .697 89 .8  .e92 1.129 179.4 279.0 
4 .98  8.37 3.43 14.14 2 /1 /1  109.6 178.7 
1 . 1  -889  107.9 .370 .E16 218.3 434.9 
2 .0  1.326 70.9 .419 1.005 70.4 183.0 
- 1 . 9  ,714 90.5 .e58 1.159 181.5 291.2 
1.19 8 . 5 7  3.22 13.32 2/1/1 110.1 170.6 
-_ __ MAR8 ARRIVAL DATE i 2448810 (15 A 
.4 -836 94 .2  ,306 . I 7 4  189.6 456.6 
2.3 1.338 75.0 ,388 1.036 56.9 184.4 
-1.8 .601 90.3 ,470 1.000 180.3 243.8 








13.0 . 3 l 3  




UG 1992r - 
1 0 9 . 6  
88.3 
74 .6  
7.238 
110.9 

















1 . 0 1 7  
11.4 
2 .9  8 . 3  
- . 5  1 .6  
.2 -14.4 
52 .3  6 . 4  
2.6 6 . 9  
- . 3  1.9 
.e -13.0 
55.5 4 . 7  
3 . 3  10.6 
- .6  1 .1  
.o - *0 .0  
4 9 . 7  6.1 
135 .2  ,410 
7.2 .e30 
321.3 .295 
9 4 . 8 0  2.232 
1 3 9 . 1  . 4 3 9  
6.6 -238 
3 2 5 . 0  .e48  
95 .80  r . 4 5 3  
129.4 .SO4 
6 .1  .e24 
308.1 .49s 
97.10 1.870 
,188 244.2 - 1 9 . 0  .I . e 4 5  97 .6  .313 ,779 197.6 456.0 .136 1.0230 107.8 1.213 3 .3  10.2 131.0 . 1 7 e  
.215 27 .8  5 . 8  -1.8 ,639 90 .8  .401 1.050 181.2 254.8 ,629A 1.4710 66 .6  1 .040  .O -17 .8  312.9 ,423 
14 .01  9.14 4 .12  4 . 6 7  8 .26  4 .62  16.77 2 /1 /1  115.0 171.5 21.3 .431  5.419 11.0 50.7 6 . 0  96.80 1.924 
,218 242.8 -16.4 .7 ,856 100.9 .326 ,787 204.7 455.8 . 5 3 0  1.0430 108.5 1.217 5 . 1  9.3 133.6 .387 
.387 153.0 7 .3  2 .2  1 . 3 3 1  73.8 .397 1.030 60.9 184.7 ,6210 1.438 86.9 ,650 - . 6  1 .1 7 . 6  .230 
,192 22 .8  2 .8  -1 .8  ,669 91.4 .344 1.091 182.7 266.6 .718A 1.4710 70.7 1.057 . O  -16 .3  517 .1  . 3 5 9  
14.00 9 -05  4.96 4.97 8.36 4.07 1S.39 2/1/1 115.2 177.2 19.3 .402 1.916 10.3 5 2 . 5  5 .9  96.10 1.994 
,372 152.4 7.9 2.3 1 . 3 3 7  74.6 ,391 1.034 58.2 184 .5  .e300 1.438 87 .1  .e54 -.I z . 3  7.0 .e26 
. 2 5 5  244.8 -18 .2  
,108 154.1 6 .6  
.176 1 7 . 6  - . 2  
14.41 9 .29  5 . 5 6  
.e98 248.5 -18.4 
,116 15S.S 5.9 
,167 12.7 - 5 . 0  
15.19 9.66 6.34 
.9 .e69 104.1 .344 , 7 9 7  211.1 G31.7 .523 1.0710 109 .1  1.224 2 . 9  6 . 2  137 .1  . 4 0 8  
2 . 1  1 .332  72.6 .a07 1.023 64 .6  185.0 .bo70 1.439 86.8 .645 - .4  1.9 7 .2  ,236  
-1 .9  .692 92.1 ,299 1.134 184.9 278.6 .795A 1.4730 74.2 1.010 .O - 1 5 . 0  321.6  . S O 2  
S.12 6 . 5 1  3.73 14.27 2 / 1 / 1  1183.5 176.9 $ 6 . 9  ,361 (i.813 9.2 54.9 5.2 95.20 2.099 
1 . 3  .884 107.3 .367 ,810 216.8 455.6 . 5 1 3  1.1080 110.8 1 .232  2 . 8  6 . 8  141.4 ,458 
2.0 1.329 71.2 .420 1.014 69.2 165.4 ,5890 1.440 86 .1  .e39 - . 3  2 . t  6 . 7  .244 
-1.9 .7tO 92.7 .264 1.167 187 .1  291.5 .858A 1.4750 77.4 1.080 .O -13.6 3 2 5 . 1  . 2 5 3  
5-33 8 .71  3.53 13.39 2 / 1 / 1  115.8 170.4 14 .1  a317 0.173 7 . 3  58.0 S . 6  9 4 . 1 0  2 . 2 7 2  __ MARS ARRIVAL DATE t 2448860 (25 AUG 1992) ._ 
4-6520 4-6676.9 .168 254.8 -19 .8  .6  
4 - 8 6 t 6 . 9  4-6860 ,368 151.4 6 . 1  2 . 3  
4-6690 4-9000 .e69 26.9 7.6 -1 .9  
15.25 10.23 4.26 5.02 
4-6530 4-0611.4 ,184 2 4 7 . 6  - 1 6 . 8  .I 
4-8390 4-9010 .e34 24.6 5.0 - 1 . 9  
14.61 9 - 5 5  4 .47 9.06 
4 -o (177 .4  4-eom1 . s i 3  i 5 5 . a  7 . 0  2 . 5  
.833 93.3 .309 ,770 187.4 4 5 1 . 7  .532 1.0080 107 .1  1.206 3 . 3  10.5 132.1 .368 
.140 74.9 ,392 1.044 56.7 186.8 ,6340 1.413 85.6 .652 -.I 1.7 8 . 5  , 231  
,590 94 .2  ,488 .999 184.4 242.4 . 5 l l A  1.4870 6 0 . 6  1.017 - . 2  - 1 9 . 0  306.0 , 5 1 6  
8.41 S.97 18.94 2 l l / l  120.2 165.4 2 3 . 1  .444 4.993 11.2 52.6 5.9 96.90 1 .772  
.e42 96 .9  -313 . ? I 5  195.7 457.0 .532 1.0180 107.0 1.210 3 .2  10.0 133.4 ,373 
,632 9 4 . 1  .411 1.093 165.9 2 5 4 . 0  .611A 1.4690 6 5 . 8  1.041 - . L  -17 .9  311.4 .A38 
,340 74.4 ,394 1.042 5 7 . a  186.9 .e310 1.453 85 .6  . m i  - . e  1 .6  0 . 4  .rss 
243 
OTOPOVLR T l M L  * 30 D A Y 0  1993 OUTBOUND 3VINGBY HI30ION OURAIION 8 520 O A V S  
MAR3 ARRIVAL DATE 5 2440770 
e 7  H A Y  1992 
>-i-?81 -1-TCCEN SWA "THE11 THE12 PERIH APHEL P S I  2 V 2 I 2 OECLC R A C  SCEEOI 
V S ? 3 l  3 ECCEN 3MA lHET3 T H E 1 4  PERIH APHEL P31 4 V 4 I 4 OECL4 R A 4  EPEE04 
V 1 P a l  5 ECCEN 3HA THE15 THE10 PERIH APHEL P81 6 V 6 I 0 OECLO R A 6  3PEEOO 
EVA !YO EVR _TYPE_ SUN A SUN R-FAPPA- --A - E AP OECLP ETA CERIC 










-159  249.1 -25.7 
-349 138.9 6.4 
e 1 9 7  36.2 0.7 
15.10 0.33 4.11 
.112 237.5 -21.4 
,339 139.0 0.0  
. I 7 7  35.9 3.8 
14.14 7.81 4.00 
- . T  ,830 08.2 a296 -782  175.8 453.2 ,550 1.013 100.7 1.217 
1.7 1.359 76.3 .405 1.096 49.4 148.4 .6520 1 .5391  108.7 ,731 
- t . l  ,734 79.0 ,311 1,115 113.0 274.3 ,760A 1.401 73.2 1.000 
0 . 7 7  10.14 4.19 14.53 W l / l  4l.e 174.7 26.8 .494 4.322 13.1 
- A  .842 92.1 .e68 ,781 185.2 451.5 ,119 1.0110 106.2 1.219 
1.7 1.300 76.9 ,402 1.099 47 .1  146.0 . O S 8 0  1 .541A 108.0 ,734 
- L . I  .747 80.3 .278 1.138 112.3 283.7 .822A 1.454 71.8 1.074 
0.73 10.10 3.74 13.78 2/1/1 40.9 171.3 27 .1  .122 4.205 14.2 
3.2 10.9 112.2 .34D 
-1.2 10.0 3 i . i  .so0 
1.0 -14.7 302.5 . 3 i o  
34.1 9.6 100.10 1 .640  
3.4 1 1 . 7  111.0 .319 
-1.2 10.0 31 .5  .e98 
33.0 10.5 101.00 1.073 
108.0 ,733 -1.2 10.0 31.8 -299  
78.2 1.079 2.2 - 7 . 0  311.6 ' a239 
4.320 11.2 33.0 1 1 . 7  1OO.IO 1.700 
1 . 8  -11.7 307.0 . e 7 5  
io6.3 1.22~ 3 .5  $2 .0  112.4 . w e  . l o 3  229.8 -22.3 -.8 ,849 95 .1  .290 .789 193.7 450.7 
-342 130.9 6 .6  1.7 1.360 76.7 .403 1.098 48.1 146.1 
,162 31.0 - . 1  -3 .0  .757 81.4 ,210 1.158 151.9 293.4 
14.30 7.02 4.20 0.74 10.11 3.49 13.16 2/1/1 41.0 165.8 
.160 1.0190 
.6560 1 . 5 4 O A  
.868A 1.448 
26 .8  .114 
,117 1.0340 







IUN 1992l - 
4-0120 4-0063.4 ,187 226.0 -20.6 
4-0063.4 4-0770 .353 130.9 6.3 
4-0000 4-9040 ,155 35.7 -5.8 
14.52 7.73 4 .11  
- .7  .OS8  98.6 ,300 .791 201.4 410.4 
1.7 1.359 70.1 .406 1.091 10.2 146.1 
-3 .0  ,701 82.3 .228 1.174 111.0 303.4 
0.79 10.17 3 .22  12.09 L / l / l  41.3 138.3 
-.8 ,889 101.8 .311 .804 208.1 410.3 
1 . 7  1 .356 71.1 .412 1.007 53.6 147.3 
-5.4 .771 83.1 . P I 0  1.187 111.9 313 .1  
8.01 10.23 3.23 12.42 W i l l  41.9 140.0 - MAR8 ARRIVAL DATE e 2448700 f 0 J 
106 .7  1.226 
108.7 -731  
80.4 1.003 
4.011 $0.1 
100.8 . I 2 7  
02.4 1,085 
5.132 17.0 
107.5 i . 2 ~  4-0130 4-0001.1 
4-0885.1 4-0770 
4-0000 4-80¶0 
,219 226.2 -19:o 
,371 138.9 1.9 
.153 37.0 -14.9 
15.05 0.20 4.97 -__-_____ 






,104 L13.1 -L9.2 
,316 130.4 0.0  
-193  37.3 7 . 1  
I4.12 0 . 3 1  4.21 
. I 1 2  241.1 -24.3 
-343  138.3 7.0 
~ 1 7 2  30.0 4.8 
13.47 7.71 4.07 
-.1 .e34 07.5 .301 .780 174.1 414.3 . I 4 5  1.014 107.1 1.215 
1.0 1.347 75.8 .393 1.018 13.7 154.2 ,6420 1 .4741  104.0 .707 
-2.0 .I23 79.5 .321 1.103 111.9 270.9 .V49A 1.417 72.3 1.062 
3 .81  9.19 4 . 1 0  14.80 2/1/1 11.3 171.7 24.0 ,470 4.009 1 3 . 2  
-.8 .840 91.5 .e90 ,783 183.0 412.3 .558 1.0100 100.4 1.217 
1.8 1.349 76.3 a389 1.063 11.1 153.0 .OS00 1.476A 104.8 .VlO 
-2.2 .738 80.8 ,285 1.128 111.2 280.5 .806A 1.451 75.1 1.070 
5 -70  9.14 3.04 13.98 2/1/1 10.8 173.4 21 .0  . s i 2  4,620 14.1 
3 . 3  10 .7  114.1 ,350  
-1.1 8 . 1  2 7 . 1  .PO3 
1.4 -11.4 304.3 .329 
31.0 9.0 98.20 1.011 
3.4 11.1 113.4 -543 
-1.2 8.1 28.1 .e01 
1.1 -12.8 309.1 .e80 
34.2 10.4 99.40 1 .050  
4-0110 4-0003.7 -162 232.4 
4-0663.7 4-8780 .344 138.3 
4-0010 4-9030 . I 5 0  35.7 
13.24 7.47 




-20 .0  
0.7 


















9 8 . 2  .300 
71.7 ,392 
82.9 -232 





,787 192.4 411.4 
1.062 11.4 113.7 
1.110 111.0 290.3 
1 2/1/1 10.9 168.J 
.158 1.0170 
-0490 1.47OA 
. 8 1 O A  1.444 
24.4 .SO9 






























3 . 0  
3 0 . 3  
11.9 114.0 .344 
- 9 . 5  314.0 .247 
11.5 99.30 1.096 
11.0 115.8 .314 
0.1 27.0 .203 
-4.8 317.3 . e l 3  
11.3 118.4 - 3 7 0  
6 .9  20 .9  .LO5 
2.s 818.0 ,106 
14.1 97 .20  2.011 
0.9 20.0 .eoi  
r2.0 98.40 1.941 
4-8120 4-0004.4 .184 
4-8604.8 4-0700 .314 
4-0010 4-9040 .141 
13.32 
4-3530 4-0606.2 ,211 
4-6000.2 4-0780 ,370 
18. 72 

















I .793 2fl0.2 411.0 
' 1.019 13.3 114 .1  
1.108 115.0 300.4 
2/1/1 51.3 162 .1  
.801 207.4 410.9 
1 1.012 16.1 114.8 
I 1.182 111.3 310.7 
1 2/1/1 11.9 113.3 
4-6140 4-006O.L ,213 230 .1  
4-8063.C 4-0700 ,893 138.9 
4-0010 4-9000 .146 30.7 
14.00 0.04 
-.E .879 104.5 .334 .e13 214.0 450.9 .I41 1.0840 108.0 1.230 3 . 1  10.1 121 .1  ,393 
1.8 1.341 73.5 .407 1 .043  60 .7  155.8 .0190 1.400A 104.9 ,890 -.9 0.4 21.8 .LIS 
-8.2 . 7 7 0  6 4 . 3  ,108 1.194 115.7 321.1 .918A 1.430 83.9 1.004 5.0 11 .3  816.0 . 1 7 1  












~ - O O L O  4-9040 
.170 257.1 -24.8 
,363 138.9 6.8 
,190 37.9 0.0 
13.49 0.32 4.20 
-114  244.7 -24.1 
,340 138.8 7.3 
. l o9  30.0 5 . 3  




























. O S 3  
1.340 














97 .3  
7 1 . 1  
83.7 
2.94 
.306 .777 172.4 4 1 5 . 5  
.308 1.031 16.9 160.9 
-331  1.092 158.8 207.0 
11.00 e / l / l  62.2 1 7 1 . E  
e539 1.016 107.4 1.213 
.0340 1.437A 101.4 ,090 
.73OA 1.413 7 1 . 5  1.017 
22.2 -450 1 .191  13 .2  
3 . 3  
-1.0 












1 . 7  
36.0 
3 . 1  
-1.0 
2 .1  
1 7 . 3  
3.4 
- .9  
3 .1  
39.2 
3.3 - . e  
1.0 
4 1 . 1  
10.0 110.0 
6 . T  23.2 
-11.9 306.0 
9 .7  96.70 
11.3 111.3 













-2 .1  321.7 
1 3 . 3  S O . 0 0  
10.3  123.1 
0 . 7  21.3 
14.4 95.20 
9 .2  1 2 7 . 0  
0 . 0  2 0 . 5  


















2.011 . 170 
.e39 
.180 
2 . 1 4 9  
-243  







.293 ,701  102.3 413 .1  .I52 1.0100 106.6 1.210 
.a82 1.041 53.7 100.2 .6440 1.4381 101.4 .094 
e293 1.119 118.4 277.1 .79lA 1.448 74.4 1.067 
14.10 W l / l  01.1 171.1 23.4 .501 4.936 13 .0  
,293 ,785 191.1 452.1 . 1 5 5  1.0110 100.1 
.381 1.041 53.5 180.2 .0440 1.439A 101.4 
-262 1.143 158.3 207.5 .044A 1.442 77.0 
13.41 z / i / i  61.5 i m . 8  23.0 ,504 5.007 
. l o0  231.2 -22.3 
.340 130.0 7.3 
12.47 7.30 4.17 













. l o 1  230.3 - 2 0 . 0  
-354 138.8 7.0 
.139 33.3 - 2 . 2  
12.31 7.37 4.43 
.300 . 7 9 l  199.0 451.0 
.381 1.038 55.2 100.1 
.236 1.103 150 .1  297.8 
12 -67  2/1/1 61.9 104.9 
,113 1.0280 106.8 
.6390 1 .4381  101.4 
.838A 1.437 79.4 
21.7 ,479 1.320 
-148  1.0490 107.1 
,6290 1.430A 101.3 
19.1 ,439 1.890 
. S Z S A  1.432 111.5 
4-0130 4-0001.3 . L l l  229.4 -19.5 - .3  .005 100.9 e314 ,798 200.3 411 .1  
4-0007.3 4-0790 ,370 139.0 0 . 0  1.9 1.138 I4.0 .391 1.032 18.3 161.1 
I-OOLO 4-soso . i s 2  32 .1  - 7 . 1  - 3 . 3  . 7 s o  84.1 . t i s  1.179 159.0 303.3 
12.06 7.05 4.00 5 .20  0.19 2.00 12.42 2 l l l l  62 .6  157.5 
4-0540 4-0009.3 -240  231.1 -19 .1  - . I  -070 104.1 .332 .809 212.9 451.1 .540 1.0700 108.1 1.233 
4-0609*3 4-0790 e392 139.0 0.1 1.9 1.334 73.4 .399 1.024 62.3 162.0 ,0150 1 .4531  101.3 ,082 
4-0820 4-9000 -131  32.0 - I S . O  -4.4 .764 81.1 .199 1.191 159.6 310.9 .913A 1.429 03 .1  1.003 
13.13 0 .23  1 .41  1.30 8.09 2.78 1z.i~ LIWI 03.5 147.0 16.9 .392 0.a20 16 .7  
4-0550 4-8071.7 .291 231.1 - 1 9 . 2  .2 .e93 107.2 -357 .e24 219.0 451.1 
4-00IS.I 4-0790 .420 140.4 5.0 1.9 1.330 71.9 .411 1.013 67.2 103.0 
4-8020 4-9070 ~ 1 1 1  35.0 - 2 0 . 3 .  -7 .2 .760 31.0 .188 1.200 160.2 329.4 
.130 1.1180 109.8 1.242 
. I 9 8 0  1.43OA 101.2 .6?4 
.975A 1.426 0 1 . 3  1.004 
13.7 .341 8.366 10.8 14.02 9.30 8 .21  1.44 0.62 3.17 12.10 elill 64.8 128.0 















































.313 ,7711 170.5 4S6.6 .532 1.018 107.9 1.211 
.SO7 1.021 19.7 160.0 .6200 1.417A 96.2 ~ 0 7 0  
,342 1.081 102.1 264.9 .711A 1.451 70.0 1.013 





10.4 119.4 .SI2 
-16.3 301.1 e350 
9 . 7  9 5 . 5 0  1.913 
11.2 117 .3  ~ 3 1 1  
-14.2 312.7 . S O 0  
9 .4 97.10 2.OCI 
4 .9  18.0 .ret 





















I 109.7 452.8 











1.0090 100.3 1.214 
1.419A 98.3 .e81 
1.446 73.7 1.003 
.489 1.143 13.4 
1.0130 106.6 1.217 
1.419A 90.3 - 0 0 2  
1.441 76.4 1.071 










~ 3 4 0  139.7 
e149 33.0 
11.99 7.29 











' 4 . 3 9  
-.4 .e42 
2.0  1.337 
-2.2 ,731 
4.70 0.09 
11.1 111.4 -340  
4.9 1 8 . 7  .210 
-11.0 317.4 .205 
10.1 97.00 2.070 
11.1 110.9 . 3 5 5  
4.9 19.4 .22O 
11.1 97.30 2.134 
-0.0 32i .3  '.CEO 
- . 3  ,811 







.300 ,788 197.8 452.3 
. S I 0  1.027 16.4 106.1 
-240 1.118 162.4 29s.O 
-313  ,796 205.1 412.1 
.2%8 1.170 163.1 308.3 
l L . 4 1  L / l / l  73.3 16O.L 
-331  -006 811.8 4 5 L . l  
,305 1.014 63.1 167.3 
.LOC 1.189 103.9 311.L 
ir.so t i m  72.8 107.0 
.see i.oer 5s.r ios.s 
ic.11 m i 1  74.3 181.8 
1.0290 106.9 1.teo 
1.418A 90.3 .a80 
1.430 78.9 1.077 
.477 5.472 14.8 
1.0450 107.6 1.225 
1.417A 98.L .677 
1.432 a1.2 1.081 








! 4 . 8 0  
,243 232.9 -19.0 .O .878 
. l e 4  t 7 . 3  -11.8 -3.4 .757 
1g .M 0.01 8.37 4.91 0.C9 
.se i  140.8 0 .4  e.0 1.331 
-.E *e81 










3 0 . 8  
11.0 121.3 ,370  
4.9 18.7 .Le3 
-0 .2  824.0 .lW! 




t . O S  
i.07~0 100.1 1 . m  
1.415A 98.1 . a l l  
1.4L9 83.C 1.005 





10.2 124.8 a391 
8.0 1 1 . 7  e227 
a4 824.7 ,184 
18.0 e~.io 1.14s 
244 
3TOPOVER TIME = S O  D A Y S  1993 OUTBOUND SWINGBY MISSI@N OURATION : ¶e0  C A Y 3  
MARS A R R I V A L  CITE : 2448800 
26 JUN 199e 
I-_- __ 
LAUNCH SWNGBY SPEEOl- R A c  - O E C L l - ~ l V  l--PSl l-ECCEN SMA WET1 WET2 PERIH APHEL PSI 2 V 2 I 2 DLCL2 RAP SPEEC2 
3WNGBy A R R I V E  SPEED3 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN SHA THE13 THE14 PERIH APHEL PS1 4 V 4 I 4 OECL4 R A 4  3PEEC4 
DEPART RETURN 6PEEO5 R A 5  QECLS I 5 V 5 PSI 5 ECCEN SUA THE15 THE16 PERlH APHEL PSI 6 V 6 I 6 OECL6 RA6 SPEECO -- ___ PROP AERO-OVL- O V A  EVA_-DVOEVR__JYPE SUN A SUN R KAPPA - - A  E INC -RAP DECLP ETA PERlC 
4 - 3 5 5 0  4-8072.6 -286 236.7 -19.0 .3 .E89 106.8 .3S4 .e20 217.9 412.1 .529 1.1110 109.7 1.239 3.2 9.0 120.4 ,418 
4-6672.8 4-8600 ,416 141.7 5 . 8  1.9 1.327 71.9 .407 1,005 67.8 168.1 .5960 1.413A 97.9 .664 - 9 7  5 . 0  16.5 8233 
4-8630 4-9070 -127 27.8 -19.7 -4.7 ,762 66.5 .189 1.200 161.8 327.9 .973A 1,427 85.1 1.084 3.2 10.9 322.1 mi46 
13-86 6.82 8.11 5 .08  6.44 2.71 11.90 2/1/1 75.4 139.0 13.6 .345 8.469 15.4 43 .3  13.4 93.60 2.575 
4-0490 4-8671 .l 
4-0071 .I 4-8010 
4-0640 4-9010 
,189 266 .0  -23.0 
~ 3 8 4  142.4 6.8 
.168 37.0 8.1 




,159 252.7 -23.5 
,356 141.5 7.7 
.165 34.4 5.4 
12.10 7.62 4.15 
.I ,827 






















,159 241.8 -22.2 
.350 141.3 7.9 
.147 31.3 2.2 
11.76 7.26 4.15 
.176 235.3 -20.6 
356 141.5 7.7 
.135 28.0 -1.5 
11.75 7.22 4.30 
.203 233.2 -19.4 
-370 141.9 7.2 
.le7 24.8 -5.4 
12.05 7.44 4.74 
.239 234.4 -18.9 
-390 142.6 8.7 
,122 22.3 -9.8 
12.62 7.90 5.29 
.ea0 238.0 -18 .9  
.416 143.6 6.1 
,121 21.1 -11.0 
13.47 8.61 6.00 
.327 243.2 -19.1 
-147 144.9 5 . 5  
.129 22.9 -23.5 









- . l  ,858 









-3 .5  .756 
4.87 6.25 
.8 .903 
2 . 0  1.321 
































87.9 e. 75 
.323 .773 168.2 458.3 
,391 1.013 62.3 171.7 
.353 1.071 165.5 262.3 
15.61 2/1/1 84.3 174.6 
.300 .777 179.1 45S.1 
.379 1.023 56.9 170.8 
.309 1.104 165.4 272.4 
14.58 2/1/1 83.2 177.5 
.298 .780 188.3 453.8 
.377 1.025 55.9 170.6 
.E73 1.132 165.8 282.9 
13.74 2/1/1 83.0  174.1 
.SO1 .786 196.4 453.0 
.379 1.023 57.0 17Q.8 
.244 1.155 166.5 293.7 
13.06 2/1/1 83.2 168.5 
.313 .793 203.8 452.8 
.385 1.018 59.6 171.2 
.22l 1.174 167.6 304.8 
12.S3 2/l/l 83.7 161.9 
.330 .e02 210.6 452.7 
.393 1.011 63.2 171.8 
.204 1.189 168.7 315.9 
12.13 2/1/l 84.5 153.9 
,352 ,816 216.7 
.*OS 1.002 67.8 
.191 1.201 169.8 
11.85 2/1/1 8 5 . 5  
, 380  .e34 222.2 
.*PO ,990 73.1 
11.74 2/1/1 86 .1  









.523 1,022 106.5 1.209 
.6170 1.409A 95.3 .66S 
.695A 1 . 4 5 0  89.8 1.049 
20 .0  ,407 5 .158  13.2 
- 5 4 4  1.009 107.1 1.212 
,6350 1.410A 95.5 .672 
.762A 1.445 73.0 1.061 
21.9 ,475 5.269 13.0 
MARS ARRIVAL DATE = 2448810 I 6 JUL 19921 - -  ---. .___-.I_ - - 

















































5 . 4  10.3 122.5 - 3 8 4  
- . 8  3.4 14.1 . P I 8  
.8  -16.6 308.9 a 3 0 9  
41.0 9.8 94.30 1.935 
3.4 11.0 119.6 . 356  
-1.0 3.2 15.5 .e12 
.8 -14.7 314.1 ~ 3 1 6  
39.1 0 . 8  96.90 2.028 
3.4 11.4 119.4 a 3 5 0  
-1.1 3.2 15.7 .e10 
.6 -12.6 318.0 e273 
36.8 9.1 97.50 2.081 
3.4 11.3 120.6 ,356 
-1.0 3.2 15.4 .Pi2 
59.4 9.9 97.10 2.142 
.9 -10.2 322.7 .e32 0 
. S S O  1.0110 106.7 1.215 
.639D 1.410A 95.6 .674 
.822A 1,441 7S.9 1.070 
21.9 .490 5.255 13.4 
.!I49 1.0220 107.0 1.218 
.635D 1 . 4 l O A  95.5 .672 
.873A 1.437 78.5 1.076 
20.9 ,474 5.515 13.9 
. 5 4 5  1.04OD 107.6 1.223 3.4 10.8 122.9 . S I 0  
.627D 1.409A 95.4 ,669 -.9 3.3 14.8 .el4 
.914A 1.434 80.0  1.080 1.1 -7.4 325.6 -190 
19.1 ,440 6.040 i4.2 40.7 10.8 96.30 L.e l8  
. 538  1.0670 108.1 1.220 3.3 10.0 126.1 a390 
,6140 1.408A 95.2 .664 -.8 3.4 13.9 -219 
.947A 1.432 82.9 1.083 1.4 -3.7 327.0 .lo6 
16.6 .396 6.909 14.2 42.7 11.4 95.20 2.341 
.528 1.1030 109.7 1.236 
.5960 1.407A 95.0 ,657 
.971A 1.430 84.9 1.064 
13.8 .348 8.337 13.6 
.517 1.1510 111.1 1.247 
.5740 1.408A 94.7 ,648 
,9881 1.429 86.6 1.004 
10.6 .SO0 10.862 12.3 
3.1 8.8 130.0 ,416 
-.7 3 . 5  12.0 ,225 
1.9 2.3 325.8 ,141 
45.3 11.5 94.00 t.1154 
2.6 7.4 134.g -447 
-.I 3 . 5  11.1 -234 
3.4 1 5 . 3  320.0 e130 
48.5 10.5 92.60 t.981 
.e06 211.2 -21.9 .4 .E24 82.9 ,336 ,770 169.4 460.4 .511 1.028 109.4 1.208 
,402 145.3 6.5 2.1 1.327 72.7 ,399 1.007 65.4 176.0 .606D 1.409A 92.6 .655 
.189 3 5 . 5  7.8 -1.8 ,673 83.8 .365 1.063 169.0 259.9 .675A 1.4SO 69.0 1.Q45 
13.55 8.80 4.79 4.75 8.13 4.02 15.88 2/1/1 94.3 173.7 19.1 .372 6.022 13.6 
,104 257.4 -22.9 .O .e31 88.7 . 3 0 5  ,774 177.1 4S6.2 .538 1.010 107.4 1.210 3.4 10.9 122.1 
,166 32.2 5.0 -1.9 .695 85.1 -318 1.098 169.2 270.3 .749A 1.447 72.4 1.OS8 .6 -15.1 315.3 
12.22 7.71 4.21 4.51 7.90 3 .50  $4.78 2/1/1 93.0 177.9 21.6 ,458 5.341 12.6 41.6 8 . 3  Q 0 . 3 0  
.m ~ 3 . 6  7.7 2.2 1.333 74.9 .sei i.021 sa.1 175.0 .w20 1.4101 93.1 .e65 -.g 2.0 12.0 
3.5 10.1 126.3 
-.7 2.3 10.4 
.8 -16.8 310.2 
44.3 10.6 92.80 
.lS9 245.6 -22.1 
.as3 143.5 0.1 
,149 28.4 1.0 
11,75 7.29 4.15 
-.l , 8 3 8  92.8 .298 .778 186.6 4 S 4 . 5  .S46 1.0100 106.9 1.213 
- 2 . 0  ,713 86.2 .279 1.128 170.0 281.1 .813A 1.444 75.4 1.068 
4.46 7.85 3.14 13.88 2/1/1 92.7 175.3 21.9 ,481 5.263 12.8 
2.2 1.334 75.4 ,370 1.024 56.4 i u . 8  .e370 1.410~ 93.2 .e67 
3.4 91.2 121.5 
-1.0 1.9 12.4 
.6 -13.2 319.9 
41.1 6.2 97.30 
-.1 .e46 96.3 .302 ,783 195.0 453.8 ,547 1.0190 107.1 1.210 
2.2 1.334 75.2 .379 1.022 17.2 174.9 .63SD 1.4lOA 93.1 .ti87 
-2.1 .726 87.1 -249 1.154 171.1 292.3 .867A 1.441 78.1 1.076 
4.48 7.88 2.90 13.15 2/1/1 92.8 169.6 21.0 .471 5.479 13.1 
.ZOO 235.5 -19.4 .I , 8 5 5  99.5 ,312 .789 202.5 453.5 .S43 1.0360 107.6 1.220 3.4 10.7 124.7 
,370 144.0 7.5 2.2 1.332 74.5 ,384 1.018 59.5 175.2 ,6270 1.410A 93.0 ,664 -.9 2.1 11.7 
.129 20.5 - 5 . 2  -2.3 ,737 87.8 ,225 1.175 172.4 303.8 .911A 1,439 8 0 . 0  1.080 - 8  -9.0 326.6 
11.99 7.44 4.69 4.15 7.94 2.7s 12.58 2/1/1 93.3 163.0 19.3 .A40 5.955 13.2 42.9 9.4 90.40 
.173 238.3 -20.5 
.357 143.6 7.9 
.137 24.3 -1.l 
11.71 7-21 4.33 
3.4 11.1 122.5 
-1.0 2 . 0  12.2 
.7 -11.2 323 .8  
41.6 8.7 97.10 
.234 236.2 -18.8 
.339 144.8 6.9 
,125 17.2 -6.7 
12.54 ? . E 8  5.21 
.274 239.4 -16.7 
.414 145.8 6.3 
.I23 15.1 -12.3 
lS.35 6 . 5 3  1 .90  
.320 244.3 -18.9 
~144 147.2 3 . 0  
,125 1 4 . 6  -16.9 
14.45 9 . 4 3  6.76 
- - - 
4-8490 4-6678.4 ,237 217.7 -20.2 
4-6678.4 4-6830  ,433 349.3 5.9 
4-0060 4-9010 ,194 33.3 7.3 
14.39 9.36 5.26 
4-6¶00 4-0072.5 .l70 262.6 -22 .2  
4-8672.I 4-0030 .37l 146.5 7.7 
4-0060 4-9020 .170 29.4 4.4 
22.49 1.89 4.29 
4-8510 4-6671.1 .160 250.1 -21.6 
4-6671.1 4-8030 357 146.0 8.2 
4-0860 4-9030 .154 P4.9 1.1 
11.93 7.40 4.16 
4-6510 4-607l.C .l71 241.1 -20.4 
4-66fl.t 4-8630 ,359 140.1 6.1 
11.85 7.3C 4.30 
4-8530 4-8672.4 ,196 238.0 -19.3 
4-001t.4 4-8630 ,370 146.5 7.7 
4-6880 4-9050 ,136 16.0 -5.3 
lL.ll 7.51 4.83 
4-0540 4-66?4.r .C26 L36.l -16.7 
4-8014.C 4-8630 ,366 147.C 7.1 
44880 4-9060 .13L 1L.5 -0.1 
IC.84 7.93 8.lt 
4-6060 4-9040 .id3 20.3 -2.2 
-3 .867 102.7 .329 .798 209.2 453.4 .536 1.0610 108.5 1.226 
2.1 1.329 73.5 .393 1.012 63.0 175.7 ,6150 1.409A 92.8 .659 
- 2 . 5  ,745 68.4 . 2 0 7  1.191 173.9 315.2 . 9 4 5 A  1.437 82.8 1.083 
4.66 8 . 0 5  2.67 12.15 2/1/1 93.9 155.2 17.0 .398 0.750 13.0 
3.3 9.6 127.0 
-.6 2 . 2  10.9 
. 9  -6.5 328.4 
44.6 9.8 9 5 . 3 0  
.I .681 105.8 ,350 .6ll 215.4 453.4 .527 1.0950 109.6 1.233 3.1 8.7 131.6 
2.1 1.326 72.1 . 404  1.003 67.4 176.3 .598D 1.4091 92.5 .E52 -.6 2.4 10.0 
-2.6 ,750 86.9 .194 1.203 175.2 326.5 ,9704 1.436 64.7 1.085 1.2 -3.1 320.0 
4.82 6,21 2.64 11.85 2 / 1 / 1  94.7 1 4 5 . 5  14.3 ,351 8 . 0 4 4  12.2 41.4 0.6 94.20 
. S  ,899 109.0 .377 .828 221.0 453.4 ,116 1.1400 111.0 1.243 
2 . 0  1.521 70.5 ,419 .992 72.5 177.0 ,5770 1.408A 92.1 ~ 6 4 4  
-3.4 .751 89.2 .18S 1.212 ll6.3 337.4 .988A 1.436 86.5 1.085 
5.03 8.41 2.66 11.65 2/1/1 95.6 133.0 11.2 .SO4 10.269 10.5 
2.8  7.2 136.1 
1.8 2.9 3e4.3 
-.I z.s c.9 
50.7 0 . 3  93.10 
UAR6 ARRIVLL DATE C 2448850 120 JUL 1992) ---- _ _  
.9 















































80.2 .360 .765 161.6 463.4 ,490 1.041 110.9 
71.1 .414 1.001 70.2 180.0 ,5860 1.415 90.0 
65.7 .376 1.058 172.8 257.9 .659A 1.453 68.2 
4.12 16.17 2/1/1 103.2 172.9 17.9 3 2 1  6.430 
67.7 .311 .771 
74.5 ,386 1.021 
68.8 .326 1.094 





331 1.011 107.8 
.6270 1.415A 90.8 
.737A 1.451 71.8 
21.4 .437 5.383 
92.1 .301 .775 184.6 455.6 . 542  1.0080 107.1 
71.2 , 3 8 0  1.026 56.8 178.4 .6360 1.415A 91.0 
87.6 .286 1.12? 114.9 279.8 .EOSA 1.449 75.0 
3.24 14.01 W l / l  101.3 176.2 22.1 -471 5.226 
9S.6 .303 ,780 193.3 454.7 .544 1.0160 107.1 
75.1 .381 1.025 57.2 176.5 .635D 1.415A 90.9 
88.7 .e53 1.151 176.0 291.5 .862A 1.447 77.6 
3.01 13.24 Will 101.4 170.3 L1.4 .466 5.368 
99.0 .31P ,766 
74.5 -386 1.022 
89.4 .e29 1.171 





.!I41 1.0310 107.7 
.E280 1.415A 90.6 
.@06A 1,447 80.4 
19.8 .439 3.804 
102.1 . 3 t T  ,791 207.8 454.1 ,134 1.0550 108.9 
89.9 .LlO 1.191 179.0 311.1 ~ 9 4 4 A  1.446 8C.4 
1.61 lL .10  W i l l  1Ot.l 118.8 17.7 -400 6.117 
n.6 ,393 i.016 0 t . 4  im.1 .eieo 1.415~ 9o.a 
1 .eo3 
. 6 4 4  


















I .655 ! 1.088 
11.9 





3 . 8  9.9 131.7 
-.5 2 .0  1 . 5  
.4 -17.1 311.3 
48.7 12.0 90.40 
3.4 10.7 125.1 
-.6 1.4 9.4 
.4  -15.5 316.2 
4 1 . 5  6.1 95.00 
3.4 11.1 123.9 
-.9 1.2 9.9 
.4  -13.6 320.7 
45.7 7.4 97.00 
3.4 11.0 124.6 
L.9 1.2 9.9 
.4 -12.1 324.6 
44.1 1.6 97.10 
3 . 3  10.5 lL0.6 
- . 8  1.3 0 . 5  
.¶ -10.4 327.6 
41.3 8 . 0  86.90 
3.c 9.8 lL6.6 
-.7 1.6 0 . 0  
47.t 8.C 811.10 
.a -0.7 ac9.c 
8.0 9.S 133.3 -.o 1.0 8.: 

















, 212  











2 . 8 2 0  
.209 * 
r.ioo 
. e 3 t  
,435 
.231 












1.04¶ . s 70 
.e14 
.rod 
teiid . 386 
.tlt 
.170 







STOPOVER T I M E  8 30 DAYS 1993 OUTBOUND SWINGBY MISSION OURATION = 520 C A Y S  
M A R S  A R R I V A L  C A T E  = e44eeso 
- - -  
R A l  OECLl I 1 V 1 PSI  1 ECCEN 
R A 3  OECL3 1 3 V 3 PS1 3 ECCEN 
R A 5  OECLS 1 5 V 5 PSX 5 ECCEN 
AERO-OVL . OVA E_VA--FVO_-EVR 
149.1 5.8 2 . 0  1.323 1 0 . 7  .418 
8.6 -13.1 -2 .1  .I50 90.6 . I88  
9 .40  8.62 5.08 8.46 2.11  11.63 



















1 2  
I 4  
1 6  
RAP 










8 . 3  
26 JUL 1992 
THE12 PERIH APHEL- PSI  2 V 2 
THE14 PERIH APHEL PSI  4 V 4 
THET6 PERIH APHEL PSI  8 V 6 
SUN REAPPA - A  E INC 
454.1 .515 -1 .lZ90-110.9-l.240 
331.8 .988A 1.4410 86.5 1 .081  
134.0 12.0 ,308 9 . 5 1 2  9.0 





RA4 SPEECI  
RAE SPEEC6 
ETA CERIC 
1 3 1 . 1  .442 
7.3 ,254 
326.2 . l f 9  
93.40 t.e43 
WARS ARRIVAL DATE E 2448840 ( 5 AUG 19921 -. 
3 .5  1 0 . 5  iee.5 . s e t  
2.2 1.333 13.9 ,393 1.023 60.8 182.0 .6220 1. -.7 1.3 1.9  .e22 .e -15.9 311.0 -349 
4.79 8 . 1 8  3.18 15.18  21111 i09.i 111.4 21.2 . 4 i z  5.425 12.4 41 .8  8.4 94.10 1.822 
.I .E25 86.4 .320 ,168 172 .3  459.2 .523 1. 
-1.8 .616 88.9 .335 1.093 111.8 281.3 .921A 1. 
I-LWOO 4-86~5.i ,180 268.3 -21.3 
4-e01s.i 4-81340 ,362 149.8 7.4 
4-eero 4-9020 . i n  26.2 3.6  
4-0510 4-ee7s.o .lee 255.0 -2i.r 
4 - e s i 3 . 0  4-8640 .362 149.0 8.2 
4-8520 4-eers.o .is9 241.5 -20.3 
4-e6rs.0 4-8840 .361 148.9 8.2 
4-8ero 4-9040 . i s 3  1 6 . 3  -2.6 
4-0613.0 4-8840 . 3 7 1  149.3 7.8 
4-oero *-BOIO . i 4 1  12.0 - 5 . 3  
4-ee75.0 4-8e40 .367 m1.0 1 . 2  
12.99 8 .20  4.42 
4-8810 4-9030 .163 21.2 .4 
12.28 7.61 4.18 
12.16 1 . 5 0  4.28 
4-0530 4-8613.9 a192 240.9 -19.2 
12-39 1.61 4.51 
4-8540 4-869S.6 a223 240.3 -18.6 
4-0610 4-9060 . I44  8.4 -1 .6  
12.90 8.00 5 .04  
4-0550 4-8671.9 .261 242.1 -18.4 
4-8617.9 4-8840 e 4 1 0  151.1 6.6 
13.67 8.69 5 . 6 1  
4-0580 4-6660.8 .305 241.0 -18.5 
4-8610 4-9080 ,142 4 . t  -10.0 
14.61 9.48 6.40 
4-eero 4-9070 .i43 5 . 0  -9.5 
4-e8eo.o 4-8640 .is9 152,s 5 .8  
.- I_ -- 
. 3  ,832 91.2 ,304 .712 182.1 456.7 , 5 3 1  1.0010 101.4 1.208 3.4 10.9 126.5 ,362 
2.3 1.336 15.0  .384 1.030 5 7 . 2  181.6 ,6340 1.425 89.0 .658 -.9 - 9  6 . 5  a 2 1 1  
-1.9 ,691 89.8 .292 1.129 179.4 219.0 .799A 1.458 74.8 1.068 -2 -14.4 321.3 . e95  
4.07 8 .05  3.43 11.14 z / i / i  1 t w . r  176.1 22.3 .458 5.165 12.0 46.6 8.9 96.80 i.9ai 
. 3  .e40 
2.3 1.336 
-1.9 .ill 





























. 5 4 i  1.0130 101.3 1.211 3.4 10.8 iee.9 
.6350 i . 4 2 ~  89.0 -.9 .9 8 . 5  
.859A 1.4580 71.6 1.017 .2 -13.0 325.0 
21.9 ,460 5.261 11.8 46.8 4.7 91.10 
.138 1.0210 101.1 1.21s 3.3 10.3 1 2 8 . 1  
.6290 1.425 88.9 ,656 - . e  1.1 6.2 
.901A 1.4590 80.2 1.083 .2 -11.1 321.9 




, 311  
.e19 
.e07 
. e r e  
e. aze 
e 5  .E60 101.6 .326 .191 206.3 454.9 .I33 1.0490 108 .5  1.220 3.2 9.5 131.5 , 381  
2.2 1 . 3 3 3  1 3 . 1  .395 1.022 61.1 182.1 ,6180 1.425 88.6 ,653 - . T  1.3 1.8 ,224 
-2 .0  . 1 3 5  91.6 ,215 1.202 185.9 3 1 5 . 7  ,944A 1.4600 82.6 1.081 . 3  -10.6 329.4 .112 
4,82 8.21 3.04 12.20 2/1/1 109.2 155.3 18.4 .401 6.243 11.0 49.8 6.9 95.90 L.104 
.8 .e13 104.1 ,348 ,801 212.6 454.9 .524 1.0190 109.8 1.221 2.9 8 . 3  135.2 , 4 1 0  
2.1 1.330 72.4 .405 1.015 6 5 . 1  182.5 .6040 1.426 88.3 . 641  -.I % . 6  1 . 2  ,230 
-2.1 .142 92.0 ,202 1.216 189.8 3 2 1 . 5  .91lA 1.4610 84.1 1.089 . 3  -9.9 329.2 .I42 
4.98 8 . 3 1  3.01 11.86 2/1/1 109.6 145.4 15.9 .358 1.218 9.9 52.3 6.4 94.80 t . 2 3 a  
1.1 ,889 107.9 .370 .e16 118 .3  454.9 .$14 1.1190 110.9 1.236 L.6  6.9 139.5 ~ 4 3 9  
2 . 0  1.326 10.9 .419 1.005 70.4 183.0 ,5810 1.428 81.9  .640 - . 3  1.9 6.6 .e38 
-2.2 ,146 92.2 .193 1.226 189.1 138.7 .989A 1.4620 86.6 1.069 .4 -9.4 326.I .119 
¶ . i o  8.17 3.00 ii.63 w i / i  i i 0 . 1  n 3 . e  13.0 .si3 0.053 e.0 5 8 . 5  4 . 1  93.00 11.411 
MARS ARRlVAL DATE : 2448850 ( 1 5  AUG 199L) ___ - -. . - __ . 
,196 274.1 -20.0 .8 .e21 84.9 .332 .185 16 
-390 153.6 6.9 2.2 1.334 13.2 .402 1.026 6 
.192 22.8 2.8 -1.8 .669 91.4 ,344 1.095 1 8  
3.15 0 . 7 0  4.63 5.05 8.44 4 . 0 1  15.39 2/1/1 11 
.2 461.2 . 5 l l  1.018 109.2 1.202 3.6 10.4 132.1 ,398 
.9 184.9 .6130 1.439 8 6 . 1  ,648 -.I . 1 . 1  1.3 .e33 
' . I  266.6 . T l 8 A  1.4110 10.1 1.051 .O -16.3 3 1 1 . 5  , 3 5 9  
.4 111 .2  20.9 ,379 5 . 5 0 1  12.9 81 .7  9.3 93.50 1.106 
.165 260.5 - t O . 8  .I ,829 90.2 .SO9 .TI9 180.4 451.9 ,531 1.0010 101.1  1.204 3.4 10.7 129.5 .369 
~ 1 1 8  11.6 -.2 -1.9 .692 92.1 ,299 1.134 184.9 218.8 .195A 1.4130 14.2 1.010 - 0  -19 .0  321.6 .302 
-168 249.9 - 2 0 . 0  . 4  .638 94.2 .306 .174 189.6 456.6 $531 1.0100 1 0 1 . 5  1.209 3.3 10.6 129.4 ,364 
-364 152.1 8 .2  2.3 1.338 - 1 5 . 0  .Sa8 1.036 58.9 184.4 .6350 1,438 8 1 . 3  ,655 - . 6  1.1 0 .1  ,224 
,167 12 .1  -3.0 -1.9 -110  92.1 .e84 1.161 181 .5  291.5 ,858A 1.4150 1 1 . 4  1.080 a 0  -13.0 325.1 .253 
2.62 1.79 4.26 4.83 8.22 3.53 13.39 2/1/l 114.9 110.4 22.S -453  11.131 11.4 4 0 . 1  6.1 91.10 1 .810  
,188 244.2 -19.0 .5 .E45 91.8 .313 ,119 191.6 456.0 .536 1.0230 101.8 1.213 3.3 10.2 131.0 ,372 
. 372  152.4 1.9 2.3 1 . 3 3 1  14.8 .391 1.034 58.2 164.5 .6300 1.438 8 1 . 1  ,654 - . I  1.3 1.9 ,226 
-163 8.5 - 5 . 3  -1.9 .123 93.2 .e39 1.193 190.2 304.3 .9O8A 1.4780 00 .1  1.088 .O -12.9 527.1 ,210 
2.82 1.95 4.51 4.81 8.26 3.42 12.72 W l / l  115.0 163.0 t l . 3  ,435 3.419 11.0 5 0 . 1  6.0 98.60 1.924 
.369 152.2 8.0 2.3 1 . 3 3 1  14.8 ,389 1.035 5 1 . 7  ~ 4 . 4  ,6320 1 .438  81.2 -654  -.I 1.2 e . 0  .e25 
2.~1 1.95 4.23 4.80  8.24 3.93 14.21 2/1/1 115.0 116.9 22.6 4 4 2  5.098 11.8 49.8 0.8 91.30 i . e i i  
4 - 8 5 4 0  4-8etr.t . t i e  242.8 -18.4 . I  
4-0017.2 4-eeso .sei 151.0 1 . 3  2.2 
4-118eo 4-0060 . i e o  5.2 - 1 . 1  -1.9 
4 - 8 5 ~ 0  4-0619.3 .2s5 244.5 -18.2 .O 
4-8oeo 4-0010 .i59 2.e -0 .3  -1.0 
13.31 8 . 3 3  4.96 4.91 
4-@619.3 4-8050 ,400 154 .1  6.6 2.1 
14.04 8.91 5 .18  5 . 1 2  
.OS6 100.9 e326 ,181 204.1 45 
1 .335  13 .0  -391 1.030 60.9 18 
, 1 3 3  93.8 ,221 1.213 i9z.e 31 




. 3  




. I30 1.0430 108.5 1 .211  3.1 9 . 3  
.6210 1.416 88.9 .650 - . 8  1 . S  
.946A 1.4810 82.8 1.090 - 0  -12.4 
19.3 ,402 5.956 10.3  5L.5 5.9 
.!I23 1.0910 109.5 1.224 2.9 8.2 
.912A 1.4830 84.8 1.092 .O - 1 P . 5  
16.9 ,361 8.815 9 . 2  54.9 5.2 
.BOIO 1,439 e8.e .e45 - .4  1.0 
1 .869 104.1 ,344 ,791 211.1 4 5  
1.332 72.6 , 401  1.023 84 .6  18 
' 0.51 3.35 11.87 2/1/1 115 . )  14 
,139 9 3 4  -200 1.228 194.9 32 
MAR 8 A R R I  [VAL DATE 2448860 ( 2 5  A I  #It 1992, -~ -
3.e 
-.e 





3 . 3  
- . I  
-.E 




- . e  
- . e  
.tee 2ez.o -1e.z 1.3 .o le  
14.94 0.52 5.02 5.42 ( .eo 
,424 118.1 6 .1  2.1 1.333 
. t 1 0  19.6 e . 1  -1.9 ,864 
i0.2 15e.i 
2 . 1  1 . e  





4 . 5 0  
.352 .160 165.2 463.9 
.411 1.021 66.5 181.5 
.314 1.101 188.1 266.4 
. b 2 4  
.1d9 
1.564 
. e r e  
15.60 21111 120.e 1 1 1 . 1  
.396 1.011 se.4 186.9 
. S i 5  .168 1 1 7 . 0  459.4 
- 3 0 1  1.144 190.9 279.3 
14.40 2 / l / l  120.3 116.6 
a 1 1 1  266.8 -19.9 
.SIT is5.e 7.1 
.is5 1 4 . 4  - .e  
11.54 e.4e 4 - 3 0  
,524 1.001 100.2 1.203 
.193A 1.4910 13.9 1.074 
22.9 .423 5.040 11.1 
'.6290 1.453 e5.s .6so 
10.6 13e.e  
1.9 e . 3  
- 1 5 . 0  3 t l . 5  
7.1 91.60 
. a r t  














4 . i e  
10.5 132.1 
-14.1 324.1 
1 . 1  0 .5  
5 . 9  96.90 
.%eo t 5 4 . s  -19.6 .e . e33  
. i o 1  9.e -3.2 -1.0 . roe  
,368 1 5 5 . 4  8.1 2.3 1.340 





.SO9 -170 181.4 4 5 7 . 1  
.392 1.044 5 6 . 1  186.8 
.292 1.119 194.1 292.8 
13.41 2 / l / l  120.2 169.1 
,532 1.0080 107.9 1.208 
.859A 1.5000 77.2 1.004 
23.1 .444 4.995 11.2 
.6wo 1.453 e 5 . e  .os2 
. l o 4  247.8 -18.0 
,313 155.6 7.9 
.183 5.8 - 5 . 1  
13.40 8.34 4.47 
e213 245.5 -18.2 
.386 156.2 7.3 
.mi  2.0 -6 .5  
1 3 . ~ ~  8.10 4.08 








.Si5 . 7 1 5  195.1 451.0 
.394 1.042 57.6 186.9 
.246 1.208 191.4 306.0 
12.16 2llll 120.2 161.9 
.532 1.0180 101.9 1.210 
.6S10 1.453 85.6 .611 
.911A 1.5050 00.1 1.091 
22.1 .432 5.218 10.6 
1.8 8.4 
-14.2 326.9 
5 . 4  96.90 
.see 
.237 










.528 1.0310 108.5 1.214 
,6230 1 . 4 5 4  85.3 .648 
20.3 a403 3.674 9.8 
.948~ 1.5ioo 8z.r 1.095 
3.1 
-.I 
- . t  
55.3 
9 . t  135.8 
t . l  8.1 
5 . 1  98.30 
- 1 4 . ~  s21.e 
4-8510 4-8660.9 -240 246.6 -18.0 1.1 .e64 103.S . S I 2  .?92 209.5 456.5 .521 1.0630 109.5 1.220 t.8 0 . 0  139.L ~ 4 0 1  
4-6880.9 4-8660 - 4 0 7  151.2 6.1 2.1 1.336 12.0 .409 1.032 63.5 187.3 ,6100 1.454 85.0 -644  - .4  2.4 7-0 -242 
4-6090 4-9070 -100 .O - 7 . 4  -1.7 .739 95.9 . e l1  1.245 202.6 351.1 .915A 1 .5150  05.0 1.097 - . L  -14.9 3t8.0 ~ 1 4 4  
14.54 9.L5 5.43 5.29 0 . 6 1  3.80 11.60 t l l l l  120.5 141.S 16.0 . S I 4  6.409 8.8  51.6 4 . 4  9S.40 1.961 
. - UAR0 ARRlVAL DATE 8 t448870 ( 4 OEP 1991) 
+e510 ~-ee.m.r .lei L I S . ~  - S I . ~  1.0 ,822 01.6 ,324 .me i 
4-eem.7 4-0oro .me. i 5 o . r  7 . t  t . e  1.341 73.0 .do4 1.048 
4-0900 4-0030 .220 11.6 -1.1 -1.9 -690 97.6 -311 1.161 1 
14.51 9.11 4.42 5.14 0.72 4.74 14.54 Wilt 1 
*-OIL0 4-6619.1 .169 L6D.L -19.1 .O .a30 92.3 .S lE  e 1 6 7  I 
4-6019.1 4-0070 ,373 159.0 7.9 C.3 1.345 Y4.7 ,391 1.OSL 
4-9900 4-9040 . L i t  1.5 -8.E -1.8 . ? l o  90.0 .e01 1 . L 0 0 I  
14.03 6.8C 4.21 5 . t 3  6 .6t  4.15 18.54 &?/ill 1
4-OB80  4-0619.8 .le1 L51.9 -11.5 .O .e36 96.1 -314 .ITS! I 
4-0679.8 4-0070 .ST5 159.1 7.0 L.2 1.34E 14.6 .SO0 1.051 
14.15 0.00 4 . 4 1  5 . M  6.63 4.45 1C.19 W i l l  I 
4-0900 4-eoso .COO 4.0 -4.3 -1.7 ,784 06.1 .e56 i.cso I 












.O . S t 5  1.000 106.7 1.LOO 5.5 10.4 136.6 ~ 3 8 8  
.2 .6240 1.491 83.9 ,646 -.4 3.0  9.3 .E44 
1.6 .193A 1.S290 13.6 1.080 - . 3  -18.4 3L1.0 ,316 
.O 93.0 .399 5.001 1L.O 36.0 1.9 04.90 1.500 
.9 .521 1.0060 100.0 l.tO3 3.3 10.5 135.1 .373 
1.0 .6340 1.470 64.1 .e49 -.I 2 . Y  9.B . t 4 O  
.6 . O 6 t A  1.5370 ?7.1 1.091 - . 3  - l B . O  8tS.O . t a l  
1.0 ,529 1.0140 100.0 l . C O 7  5.2 9.9 185.9 ,378 
1.0 .OS30 1.470 04.1 .649 -.I L . l  0 . B  .L* l  
1.4 .015A 1.5450 0O.L 1.090 - * 3  -15.6 SL5.5 .e15 
1.5 1 3 . 7  .45r 4.060 1 i . i  56.1  6.0 OO.TD i . 0 7 ~  
1.1 t5.0 .4t1 s.om 10.4 5 0 . r  5 . t  oe.90 i . rcc  
246 
STOPOVER l I U E  = 30 DAYS 1993 OUTBOUND SWINGBY UISOION DURATION : ¶ L O  D A Y S  
M A R 8  ARRIVAL DATE = 1 4 4 8 8 1 0  
' 
LAUNCH SUNGBY OPEEDI 
8WNGBY ARRIVE 8PEED3 
DEPART RETURN SPEEDS 
O O n D  
4-os40 4-0680.6 ,201  
4-(1900 4-90oo .ea6 
4-6080.0 4-0810  , 3 8 8  
14y52  
RAI O E C L l  I 1 V I 
RA3 D E C L l  I 3 V 3 
R A S  DECL5 I 5 V 5 
- A E R I D V L -  O V A  EVA 
248.5 -18.0 1.0 ,848 
1.4 -1.9 -1.7 -1'14 
i s g . 6  1 . 3  2.2 1 . 3 4 1  
- 
P S I  i ECCEN 
P S I  3 ECCEN 
P S I  S ECCEN 
DVD EVR 
99.5 .325 
9 8 . 2  .240 
4 . 4 0  12.26 









W l / l  
DECL1 
DECL4 
D E C L I  
DECLP 
9 . 0  
t .9 
-16.0 
4 .  r 
4 SEP 1 9 9 1  
R A L  SPEED1 
RA4 SPEED4 
R A 8  SPEEDS 
ETA !ERIC 
156.1 * 3 I I  
9 . 3  . t 4 4  
s2s.s . i r e  
06.50 1 . 7 ~ 3  
4-ossa 4-0002.8 .e42  t 4 o . 9  -17 .8  1 . 2  .em 102.8 . 3 4 i  . r e 7  201.8 437 .3  . s i 9  i.oim 109.5 i . 2 1 7  t . 8  1.9 141 .5  - 4 0 5  
4-8681 .5  4-8810 .405 160.5 6.6 2.1 1.339 7 3 . 0  e411 1.043 62 .4  189.3 .614D 1.472 63.6 ~ 6 4 3  - e 3  5 .5  9.1 .e49 
4-0900 4-9010 .LO4 3 5 9 . 1  -6 .5  -1.6 .741 9 6 . 3  .229 1.268 210.8  333.9 .9?6A 1.5590 65.2 1.104 -.4 -17 .4  3 1 4 . 1  s i 4 6  
15.16  9 .10  1.34 5.46 8.84 4 . 3 6  11.90 2 l l l l  124.8 136.9 19.1  -366 6.034 0 . 3  0 0 . 4  5.0 SS.r0 1.84S 
247 
4-8480 4-8669.0 .214 
4-8669.0 4-8780 .402 
4-8810 4-9040 .141 
13.95 
4-8490 4-8864.8 .164 
4-8664-8 4-8180 .316 
4-8810 4-9050 .140 
io.9r 
3.3 0 . 5  118.6 
-.9 8 .4  es.4 
2.2 -4 .9  311 .1  
3 1 . 5  10.o 94.10 
-1.1 8.5 21 .5  
3.3 10.7 114.1 
3 .0  2.9 316.8 




I .  123 









1 5 4 . 1  
342.0 
105.0 
.e15 227.8 -19.8 
a 3 1 0  138.6 6.3 
.116 10.5 28.8 
.213 230.1 -19.2 
,593 138.9 1.8 
13.84 7.88 5 . 5 2  
i 3 . 2 8  7 .42  4.91 
. l o r  10.2 17.4 
- . 4  .E66 101.3 
1.8 1.345 74.8 
5.86 9.24 2.51 
3.2 .718 85.5 
-.z .erg ~ 1 4 . 5  
1.0 1 .341  1 3 . 5  
1.3 .r79 85.3 






155 .8  
361.3 
96.9 
.555 1.0310 106.8 1,224 3.5 
22.9 a 4 8 1  5.039 16.0 35.0 
. ~ M D  1 . 4 1 4 ~  104.8 .roo -1.1 
.WLA 1.424 8 1 . 3  1.084 -13.2 
.549 1 . 0 ~ 3 0  1 o r . s  i.229 3.0 
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3 .1  8 . 7  1 3 1 . 8  
- . e  2 . 4  1 0 . 0  
-8.2 - 5 1 . 1  824 .6  
47.4 0 . 8  94.20 
. 4 4 4  
.23C 
.057 
2.620 - MAR8 ARRIVAL DATE f 2448830 (26 JUL 1992) ---7 
.9 ,819 80.2 .360 .765 161.8 463.4 .490  1.041 110.9 1.203 3.8 9.0 131.7  
2 .0  1.324 71.1 .414 1.001 70 .2  180.0 .5860 1 .415  90.0 .e44 -.¶ 2.0 I.5 
-2.1 .731 89.4 .e29  1.177 177 .8  303.3 .908A 1 .447  80.4 1.001 . I  -10.4 327.8 
4-8872.5 .170  262.6 -22.2 .2 ,828 8 7 . 7  ,311 .771 174 .9  457.6 .531 1.011 107.0  1.200 3.4  1 0 . 7  121.1 
4-0830 .371 148 .5  7.7  2 .2  1.333 74.5 .386 1.021 59 .4  178.7 ,6270 1.415A 90.0 .e59 - . 8  1.4 9 . 4  
4-9000 ,132 12 .5  -8.1 -2.2 ,739 69.9 .el0 1.195 179 .6  315 .1  .944A 1.448 62.8 1.005 - 6  - 8 . 7  3C9.C 
5.02 0.40 2.68 12.6s e / i / i  1os.e 1w.e  1 7 . 9  .sei 6.430 11.0 4 0 . 7  i2.e 90.40 
8 i . n  1.10 4.29 4 . e i  8.00 2.01 ie.10 wi/i  io i .7  i 5 s . e  21 .4  .437 5.383 i e .4  44.3 6.1 9s.m 
4-8490 4-6878.4 ,237 277 .9  -20.2 
4-6678.4 4-8830 .433 149.3  5 . 9  
4-8660 4-9050 .136 1 6 . 0  -5 .3  
13.15 8 . 1 4  5 . m  


















146.0  8.2 
9 . 9  -1o.e 




0.6 -13 .1  
.1 ,835 92.1 
2 . 3  1.335 75.2 
-L.4 -746  90.3 
4.83 7.92 2 . 7 8  
a 1  .843  91.6 
2.3 1.334 7S.l 
-2.1 .750 90.6 







. l 60  l . t L 7  
11.03 W i l l  
184.0 415.6 
161.2 326.7 
101.3 146 .0  
193.3 454.7  
5 7 . 2  1 9 6 , s  
182.4 337 .6  
101.4 134.0 
s e . 6  178.4 
. s 4 t  1.0080 
.6380 1.415A 
.O?OA 1.4460 







84.7  1.006 
I .226 1L.S 
107.2 ¶.e14 
90.9 .a82 
m . 5  1.081 
S.301 l L . 4  
3 . 4  11.1 l C 3 . 9  
-.e 1.2 9 .9  
4 3 . 7  7.4 S7.00  
3.4 11.0 l C 4 . 6  
-.o 1.L S.B .s -4 .4  320.c 
4 4 . 1  7,O S7.10 
. 7  -e.s SCS.O 
249 
1993 OUTBOUND SWINGBY MISSION DURATION 3 180 C A Y S  
M A R 8  ARRIVAL DATE 8 C44883fl 
L 8  JUL 1992 
LAUNCH 8UNGBY I C E E O l  R A I  DECLl 
I U N G B Y  A R R I V E  8PEEC3 R A 3  OECL3 
O L C A R T  RETURN (PEE05 R A 5  OECLS 
I 1  
I 3  
I 5  
OVA - ._ .. 
.e 




2 .2  
-6.2 
4 .11  
. r  
4 .81  
2 .1  
3.0 
I .o 
2 .0  
- . 5  
1.06 -
P S f  2 v L 
P I 1  4 V 4 
P S I  6 V 8 
E INC I 
l o r .  r -1 . z io  
90.8 .I319 
8 8 . 2  1.080 
1.004 12.3 
108.1 1.223 
9 0 . 6  .655 
89.7 1.084 
109.6 1.230 
90 .3  ,649 
9 1 . 1  1.Oe.L 
110.9 1.240 
8 9 . 9  .E42 
6 . s i r  11.9 
r .662  10.9 
92.4 i . o m  
9 . 1 1 2  9.0 --
I t OECLP 
I 4 OECL4 
I 8 OLCL8 
RAP OECLP 
3.3 10.1 
- . 8  1 .3  
1 . s  1.3 
41 .3  0 . 0  
9.2 9 .6  
- . 7  1 .6  
4 . 1  91.8 
- 
41.2 8 . 2  
RAL SPEED2 
R A 4  8tEEO4 
R A 8  8PEEO6 
ETA ? E R I C  
126.8 , 5 7 0  
9 .5  a214 
319.6 . l D S  
129.6 . I88  
305.3 . l e 2  
91.80 L.2fl6 
0 8 . s ~  r . i i o  
8.9 . e l 9  
3.0 e.s 
40.6 1.0  
2 . 1  1.1 
-1.6 - 5 1 . 1  
- . 6  1.8 
-4.8 - 6 2 . 2  
- .4  2 . 0  
13.0 8 .3  
-- .-- 
133.3 .412 4-8510 4-8618.1 .286 240.9 - 1 8 . 8  
4-U878.1 4-8830 .412 148.3 8.4 
4-0080 4-9110 .129 353.8 16.9 
13.39 8.13 1.19 
4 - o m o  4 - ~ 1 7 9 . c  .313 241.6 -28.1 
4-8079.2 4 - ~ B S O  .442 149 .1  1.0 
4-8860 4-9120 .120 3.0 -.1 
14.28 9.20 8.62 
._______ 
4-osoo 4-86rs.i . i 8 0  288.3 -21 .3  
4-06rs.t 4-8840 .sa2 149.8 1.4 
4-8e.70 *-so60 .144 8 .4  - 1 . 8  
12.25 1 .46  4.42 
8 . 1  .26?5 
333.6 . l e 1  
94.10 L.363 
181.1 .44P 
1 . 3  .e34 
300.6 a 0 9 0  
93.40 1 . 0 4 5  __  ... . 
.I .E25 
2.2 1.333 
4.19 6 -16  







3 .01  
95.0 









1 5 . 0  
1 5 . 1  
1 3 . 1  
.320 ,766 112.3 459.2 
,393 1.023 60.8 182.0 
12.20 2 /1 /1  109.1 115.3 
.tis 1.202 m s . 9  311.1 
.so4 . r r 2  i 8 z . r  456.7 
.384 1.030 51 .2  181.6 
.eo2 i . 2 ~  187.8 321.1 
i i . 8 6  2/1/1 io8.r 141.4 
.so4 . ~ r r  i 9 i . s  451.6 
,384 1.030 51 .0  i8i.6 
,193 1.226 189.1 330.1 
11.63 e / i / t  108.1 133.2 
.312 . r e 3  199.3 4ss.i  
. S E I  1.027 58 .7  i w . 8  
. le8 1.231 189.8 349.2 
11.50 2/1/1 108.9 118.3 
.326 .?91 206.3 4 3 4 . 9  
.18S 1.234 189.8 319.0 
11.44 2/1/1 109.2 101.3 



















. 53r  






















8 2 . 6  
1 .421  
107.4 
8 9 . 0  
1.161 
107.3 
8 9 . 0  
8 6 . 6  
8e .r  
8 4 . 1  
5 . 2 6 ~  
t o r .  7 
e e . 9  




































3 . 3  





4 9 . 8  
- . I  
41.e 
- . r  
10.I 128.5 -362  
1 .3  r . 9  .22e 
-10.8 3e9.4 . i r e  
8.4 9 4 . ~ 1  i . ree  
.e 8 . 5  . e r r  
6.9 96.80 1.901 
10.9 lL6.5 e360 
-9.9 329.L ,142 
10.0 l L 8 . 9  ,381 
.e 8 . 3  .e17 
-9.4 326 .1  .119 
6.1 97.10 1.984 
10.3 128.1 a r t  
1 . 1  e.e . e i o  
6 . 9  98.10 e.oee 
9.5 i3i.s . s e i  
1.3 1.8 .zed 
-8 .6 3Li .O . l o 3  
-4 .4  312.3 .095 




.le2 2 1 5 . 0  -21.4 
a362 149.0 8.2 
e l 4 3  1.8 - 9 . 3  













,169 L 4 5 . 1  -20.3 
e381 148.9 8.2 
-142  4.2 -10.8 
11.94 1 .28  4.28 
-192  240.9 -19.2 
. 3 r i  169.3 1.8 
-142  3 .8  -12.3 
12.29 1 . 1 1  4.11 
e223 240.3 -18.8 
.s8r 1so.o 7 . 2  
.148 4 .9  -11.0 






4 - 7 2  8 .11  
e3 .e60 
2 .2  1.333 
-2.2 . r 4 6  
-2.4 . r49  
-2.0 . r m  
4 . e ~  e . 2 1  
.3os 241.0 -18.5 
84.48 9.50 6 - 4 0  
.439 152.5 5 .8  
. I 3 3  1.0 -e.3 
MARS ARRIVAL DATE I 2448810 ( 1 5  AUG 199e) 
-6 . E  
2 . 2  1 . 3  
-1.9 . I  





64.7 .332 -16s 169.2 461.8 
73.2 ,402 1.026 62.9 184.9 
93.6 ,221 1.213 192.e 316.9 
3 . 3 1  12.22 241/1 1 1 5 . 1  154.3 
e 5 1 1  1.018 109.0 1.202 
,8130 1.439 86.1 e648 
.946A 1.4810 82.6 1.090 
20 .9  .379 s.501 12.9 
3.6 10 .4  132.7 ~ 3 9 8  
- . J  1 . 1  1 . 3  .e33 
.o -1e.4 329.0 .in 
5 1 . 1  9 .3   OS.^ i.roe 
.I . e  
2.3 1 . 3  
-1.9 . I  
4.86 8 .  
- 4  .E36 
2.3 1.338 
-1.9 , 144  





3.3 10.8 l L 9 . 4  .364 
- . 8  1.1 8 . 1  .e24 
.o -13.3 321.8 . l e 0  
4 9 . 1  6.1 9 r . i o  1 . 0 7 0  
. s  .E45 
4.87 6 .26  
c . 3  1 . 3 3 1  
-1.0 ,140 
a138 1.0230 107.8 t.Ll3 
1.0001 1.4860 88.1 1.092 
21 .3  ,435 1.419 11.0 
.6mo 1.458 61.1  , 854  
3 . 3  1O.L 131.0 . S I C  
- 1  - 1 4 . 8  32O.L . l o 4  
- . I  1.3 1.9 ,220 
1 0 . 7  8.0 9e.eo 1 . 9 ~ 4  
. I  ,858 
t.L 1.331 
4 . 9 1  8 . 3 8  
-1.9 , 1 4 1  
.e .E89 
2.1 1.33L 
5 . 1 1  ) . ¶ I  
-2 .1  . r 4 r  
2.0 0 . 8  1 3 1 . 1  .do8 
- .4  1.9 1 . c  . E 3 6  
.L - t 8 . 8  S 0 5 . C  . O D 5  
14 .9  1.) 9 s . m  e.099 
1.3 .E84 
2 .0  1.329 
-1.3 .146  
5 .33  e.11 
MAR8 ARRIVAL DATE = 2448660 ( 2 1  AUC 1992) -- - - 
.I . E  
s.oe e .  
2 .2  1.3 
- 1 . 7  .'I 
89.0 .311 
14.4 .390 
91.9 . z i r  
3.80 i t m  
14.9 .sse 
3.11 ~ 1 . 0 1  
93.3 .309 
98.0 .e09 
.166 177.8 419.4 
1.041 58.4 186.9 
1.241 202.0 331.1 
2 / 1 / l  120.3 141.1 
. n o  187 .4  4 5 1 . 1  
1.044 50.1 ioa.8 
1.214 204.0 342.4 
L / l / l  120.2 128.0 
3.1 - .6 
-.L 
$3.2 
10.6 i 3 i . o  . 3 f r  
7 . 1  95.80 i . r o o  
1.9 8 . 3  .234 
-14.9 S L 6 . 8  -144 
3.5 
- .e  
5 t . 8  
3.2 
- .6  
-.3 
53.0 
- . I  




. r  .OM 
2.5 1.340 




. e m  
@.e 
5.1 9.L 135.6 .388 -.I e . i  8.1 . t o r  
- . 4  -LL.O 810.0 . loo 
11.3 5.a 9 6 . ~ 0  1 . 6 8 ~  
l . 1  .e64 
2.1 1.330 
4 . 2  ,741 
1.4 .87S 
t . 0  1.33t 
1.5 .745 
5.49 8.W 
r . t o  0.w 
. S t l  1.0650 109.1 
.8100 1.414 85.0 
10.0 -364 S.409 
- 5 1 1  1.0010 110.1 
.5930 1.488 8 4 3  
1.001 1.5000 95.1 
1 5 . t  . S t 1  7.156 









t . 8  0.0 l 3 9 . t  .407 
-.4 e.4 1.8 . z i t  
- . r  -e7 .0  104.4 . m a  
-.t t . e  7.9 .LBO 
so.7 e.0 94.40 r .so i  
97.6 4.4 95.40 1.987 
t . 5  e.? 143.3 a433 
-3.5 -91 .1  300.1 . lLL 
103.5 .34P 
95.5 .20z 
r t . 8  AOP 
250 
ITOCOVLR TIME s ao O A V I  1993 OUl80UHO SWINCDY MI88ION DURATION I 500 D A Y 3  
M A R S  A R R I V A L  D A T E  I 2446870 
1 SLP 199P -_--- 
LAUNCH 9WNGBV-SCEEDl R A l  -DECLl I 1 V 1 -PSI  I ECCEN SMA THE11 THE12 PERIH APHEL PSI  L V 2 ! 2 OECLZ R A E  OPCECL 
W N W Y  *RRI'fC 8PEEDS R A 3  OECL3 1 3 V 3 PSI  3 ECCEN SMA WETS THE14 PERIH APHEL PSI  4 V 4 I 4 OECL4 RA4 SPEED4 
DCpkRT RETURN (PEED5 R A 5  DECL8 1 5 V I PSI 5 ECCEN SMA THE15 THETO PERIH APHEL P S I  0 V 0 I 6 DECLO R A O  SPEED6 
--^--_._I_ PROP AERO-OVL~D'J-EVA - 0 V O  -EVR __TYPE SUN A SUN R KAPPA - - A  E - INC __RAP DECLP ETA PERlC 
4-0810 4-0080.7 . l e 1  273.1 -10.8 1.0 ,822 87.8 .324 .762 174.9 401.0 .315 1.009 108.7 1.200 3.5 10.4 130.0  -388 
4-0080.t 4-0070 ,500 119.1 Y.2 2.2 1.341 73.9 .404 1.048 59.4 169.2 .6240 1.471 03.9 .E48 -.4 3.0 9 . 5  .e44 
4-0000 4-9070 ,204 359.7 - 6 . 5  -1.8 ,741 90.3 .229 1.268 210.0 3 3 3 . 9  ,9761 1.5590 85.2 1.104 -a4 -17.4 3 E 4 . l  , 1 4 6  
. l o 9  P80.2 -19.1 .8 .830 92.3 ,312 ,767 185.1 4S0.9 .It7 1.0060 108.0 1.203 3 . 3  10.3 1 3 1 . 1  3 7 3  
,203 353.0 -6.7 -1 .5 .745 98.3 .222 1.277 212.1 345.0 .994A 1.5610 81 .3  1.104 -.4 -19.8 320.0 - 1 2 1  
(4.13 8.19 4.42 5.34 0.72 4.36 11.90 e i w i  124.7 138.2  23.0 .399 5 .007  12.0 ' ~ 6 . 9  1.9 04.90 1.100 
.373 159.0 7.9 2 . 3  1.343 74.7 .397 i . 0 3 ~  56.7 189.0 ,6340 i.470 84.s ,649 -.I 2.7 9.1 .e40 










. l e i  251 .9  
.371 ll9.1 
.zoo 31a.z 
13.91 0 .71  
.eo7 248.5 
.380 159 .6  
,197 3w.2 
14.33 9.00 
-18 .8  







193.6 458.0 3 2 9  
212.4 355.2 1.OOLA 
124.0 107.1 23.0 
57.1 ia9.o .os30 
1 2oi.i 457.5 .520 
I 59.1 m9.e . O Z ~ O  
211.8 364.3 1.005 
124.1 90.0 21.3 
i.oi40 ioa.0 1.207 5.2 9 . 9  135.9 .s75 
.*ea 5.021 10.4 50.7 5 . 2  90.90 1 . 7 ~ ~  
i.03io 108.8 g.oii 5.0 0.0 130.1 .see 
1.471 83.9 .a47 -.4 e . 9  9 . 5  .e44 
i.567~ 90.0 1.100 -.7 -2o.e 300.7 .itlo 
5.405 9.1 50.e 4.1 0 0 . 5 0  1.773 
1.470 84.1 .e49 - . 3  2 . 1  9.5 ,241 
1.5610 89.1 1.103 -.I -23.0 3 1 3 . 7  . l l 0  
4-81SO 4-0602.5 .E42 248.9 -17.8 1.2 .860 102.8 .341 .787 207.8 437.3 . 5 l 9  1.0530 109.1 l.Zl7 t.0 7.9 141.3 ,405 
4-OOOL.5 4-8070 .405 160.1 0.8 t.1 1.539 73.0 ,411 1.043 62.4 169.3 .e140 1.472 63.6 .643 - . 3  3.5 9 .s  .E40 
4-0000 4-9110 . l o 3  358.5 -4.1 -.8 .745 97.0 .el4 1.270 tlO.3 572.8 1.004 1.S120 9e.2 1.091 -1.1 -51.4 301.0 . l o 9  












. I31 358.5 
.in L58.1  












.tOt 111.9 -11.7 1.1 
10.08 @.E8 4.r3 11.11 
.ne7 1os.i  7 .1  . t.1 

















74.0 .405 ioo.~ .cas 
4 . m  i i .0:  










1 . S O I  1 
11141 1 
12.5 46O.t ,521 
t6.9 191.0 .03PD 
!0.5 540.1 .OSEA 
!O.S 118.0 t4.3 
10.0 191.0 ,6350 
!0.4 317.0 1.OOtA 
!0.8 1OL.t 13.4 
l9.t 418.1 .It5 
10.3 1 P i . l  .OtOD 
9.4 300.0 1.004 
11.4 459.0 .sei 
!@.e 08.a es.4 
1.005D 108.3 1.201 
1.489 Et.? e046 :.reso 07.1 1.:15 
,418 4.700 11.1 
1.0llD lO8.t l.CO4 
1.409 8C.8 .e41 
1.8COD 09.0 1.111 
.4tL 4.847 10.1 
5.4 1o.a 
-.4 5.9 
-.8 - tL .o  
w . 0  0.4 
3.e 9 .7  
-.4 S.8 
- . r  -to.o 
5s.* 0 . c  
b.0 o.* 
- . 3  4.0 
01.t 4.1 
- .a  -c9.4 
2.51 
OTOPOVER TIHE S 30 O A Y 8  1993 OUTBOUNO 3WINGBY WISIION DURATION : 600 D A Y S  





1 2  
1 4  
I 6  
R A P  
1 7  UAY 1992 
R A Z  SPEED2 
R A 4  SPEED4 
RA6 SPEED6 
E T A  PERIC 
--___ -- . . - 
LAUNCH 5UHGBY SPEED1 R A l  -6ECl---G->il l>CCEH---SHA -THE11 THEIL-PERIH APHEL PSI 
OWNGBY A R R I V E  SPEED3 R A S  OECL3 I 3 V 3 PSI 3 ECCEN 3MA THETS THE14 PERIH APHEL P31 DEPART RETURN W E E D 5  R A 5  OECL5 1 5 V 5 PSI 5 ECCEN SHA THE15 THE16 PERIH APHEL PSI 
PROP AERO OVL OVA E V A  OVO EVR--LYP_E_LUN-A_SUN R Z r P _ * - A  - E 
MARS ARRIVAL DATE 2448760 I17 WAY 1992) - 
--- - ._ ______ -- - _______ I 
2 v 2  
4 v 4  
6 V I  
INC 
4-8490 4-8661.1 





4-0510 4-8661 .O 
4-8661 e 0  4-6760 
4-8790 4-9110 
-154 244.6 -26.1 
-342 140.8 6.1 
. I 2 2  19.0 21.0 
14.81 6.10 4.09 
e l 5 1  233.5 -24.5 
.336 140.9 8.3 
.119 21.8 15 .8  
14.11 6.63 4.06 
- . 9  -838 89.0 ,291 ,784 111.6 452.0 . 5 5 6  1.012 106.4 1.218 
8.10 11.47 2.61 11.53 2/1/2 32.0 104.0 31.1 .513 3.734 12.6 
-e9 -844  92.7 .286 .787 186.8 4 5 0 . 1  ,562 1.0120 106.0 1.221 
1.6 1.379 77.7 .424 1.162 42.3 137.0 .6690 1.655A 112.6 .767 
.9 -786 83.9 .ill 1.218 146.6 366.0 1.005 1.431 90.9 1.082 
0 .08  11.45 2.57 11.45 2/1/2 31.9 89.3 31.6 .53S 3.61Z 13.9 
- .9 ,851 96.0 .e90 .792 19S.l 449.9 -563 1.0210 106.1 1.224 
1.8 1.378 77.4 .426 1.160 43.3 137.3 .6660 1.655A 112.8 ,766 
.3 .788 83.1 .ill 1.218 147.9 s r 5 . i  1.003 1.435 92.3 i . o r 9  
8.09 11.46 2.18 11.46 2/1/2 32.0 13.4 30.6 ,519 3.796 15.0 
1.6 1.378 77.3 .e6 i.159 43.7 137.3 .66so 1 . 6 ~ 3 ~  112.8 .705 
1.8 .re7 83.9 . i r e  1.216 i49.0 356.7 i.002~ 1.430 89.5 i.084 
3.2 11.1 109.7 -342 
-1.3 11.2 33.1 , 3 5 0  
-3.3 -11.1 325.0 .lor 
33.9 9 .1  102.90 1.402 
3.4 11.9 109.4 .336 
-1.3 11.2 33.9 .349 
-2.5 -47.8 Sl2.4 -097 
33.6 10.2 103.60 1 .425  
.165 228.5 -22.2 
,340 140.6 6.2 
,120 24.2 12.1 
14.90 6.80 4.23 
3.5 12.2 110.5 -340 
-1.3 11.2 33.8 .349 
-2.1 -44.4 300.9 ,098 
33.8 1 1 . 4  103.00 1 .411  
4-6460 4-8666.3 .tgr 
4-8666.3 4-8770 .384 
4-8800 4-9080 .is9 
14.50 
4-0490 4-8663.1 . I59  
4-6008.1 4-8770 .34B 
4-6600 4-8090 . 1 ; 1  
13.43 
4-6500 4-060t.i . i s2  231.5 -e4.4 
4-866t.l 4-6770 .339 139.0 6.6 
4-8000 4-9100 st12 19.7 16.6 









- A  .e30 83.0 .324 ,718 164.9 457.1 . w e  1.050  io^.^ 1.214 3.2 9.7 i i 5 . s  ,304 
1.7 1.354 74.3 .417 1.082 56.2 148.0 .E310 1.532A 108.9 .723 -1.0 10.0 29.7 .305 
5 . 5  .781 84.4 ,179 1.210 152.6 344.2 .994k 1.427 87.6 1.084 -6.9 -62.0 357.5 .I62 
8.91 10.28 2.94 12.09 2/1/2 42.4 112.3 23.6 ,407 4.886 12.5 35.9 9.7 96.80 1.580 
-.I -836 88.2 .e96 .782 ir5.e 453.2 ,550 i.oi3 106.7 1.217 3.2 10 .9  112.2 .349 
1 . 7  1.359 16.5 .405 1.096 49.4 146.4 ,6520 1.539A 108.7 .731 -1.2 10.0 3t.l .300 
2.3 a783 64.8 ,175 1.214 152.6 354.0 1.002A 1.426 89.1 1.083 -3.8 -52.9 334.2 a 1 1 4  
6.77 10.14 2.32 11.59 $9112 41.2 107.0 26.8 ,494 4.322 13.1 34.1 9.6 100.10 1.640 
1 . 1  1.360 76.9 ,402 1.099 47.5 146.0 .6580 1.541A 108.6 .734 -1.2 10.0 31.5 .e96 
-.e .e42 92.1 ,288 .7es m 5 . e  451.5 .559 i . o i i o  106.2 i.eie 3.4 11.1 iii.6 .339 
1.1 .784 84.6 .i7s 1.216 is2.z 363.4 1.00s 1.421 90.5 1.08i -2.7 -40.2 si9.s . o w  
6.13 10.10 2.44 11.46 z/ i /e  40.9 93.6 21.5 ,522 4.205 14.2 33.6 10.5 ioi.00 1.073 
4-6510 4-8662.4 .163 229.0 -22.5 
4-8062.4 4-6770 ,342 138.9 0.6 
4-0000 4-9110 .112 22.5 i2.3 
13.37 6.63 4.20 
-.a .e49 95.5 
.4 .784 84.4 
6.74 10.11 2.43 
1.7 1.360 76.1 
- . I  .e58 98.6 
1 . 1  i.359 76.1 
- . l  .TO4 84.1 
0.7s 10.11 2.47 
-.a .889 101.8 
1.7 1.356 75.1 
-.4 .783 83.7 
6.85 10.23 2.54 
- .4 .e83 104.9 
1.7 1.353 73.7 
-.7 -782 83.1 
6.94 10.31 2.64 
MARS ARR1 -- 
.~go .789 193.7 1 5 0 . 1  
, 1 7 4  1.218 151.6 372.5 
-403 1.098 48.1 146.1 
11.44 2/1/2 41.0 77.8 
.SO0 .795 201.4 450.4 
.406 1.095 50.2 146.5 
11.49 2/1/2 41.3 62.9 
,315 .e04 208.5 410.3 
.le3 1.214 149.4 389.6 
11.58 2/1/2 41.9 50.4 
a335 ,816 215.1 450.3 
s t 9 1  1.212 147.1 397.5 
11.74 2lll2 42.8 40.3 
VAL DATE = 2448780 ( 6 
. i r 7  1.2i6 150.7 381.2 
.4 iz  i.081 53.0 141.3 















.980 1 . 4 4 4  
19.4 .387 
JUN 199E) - 
106.3 1.222 
91.0 1.079 











108.1  .7si 
93.2 i . o r o  
i08.e .re7 
































1 5 . 5  















307.0 . o m  
4-6520 4-8663.4 
4-8800 4-9lEO 
4-8530 4-0665. 1 
4-6665.1 4-8770 
4-8600 4-9130 









































3.3 9.5 110.8 , 4 0 2  
- . 9  8.4 25.4 -270 
.13.2 -07.4 39.3 .e61 
37.5 10.8 94.10 1.723 
3.3 10.7 114.5 -356 
-1.1 8 . 5  27.5 .e63 
-4.7 -56.1 344.1 .127 
35.0 9.0 96.20 1.011 
4-8460 4-0669.0 -214 265.5 -23.9 - . l  .628 81.5 .337 .770 162.6 459.0 .514 1'.037 109.4 1.211 
4-8669.0 4-8760 .402 139.1 5.7 1.6 1.340 73.0 .411 1.010 62.4 158.2 .el30 1.467A 104.9 ,695 
4-0010 4-9060 .e01 348.4 5 3 . 1  11.7 .776 85.1 .179 1.208 156.5 342.0 .992A 1.424 87.3 1.084 






















. l o 4  253.1 -25.2 
.356 138.4 6.0 
.116 10.5  28.6 
12.¶2  6.Il 4 . 2 1  
,152 241.1 -84.3 
,343 136.3 7.0 
. i o1  10.2 17.4 









67.5 ,301 . I80  
2.51 11.71 2/1/2 
91.5 .e90 ,183 
16.3 .389 1.063 
85.3 .172 1.215 
2.35 11.49 ell/&? 
r s . 8  .393 1.058 
05.3 .174 1.212 
174.1 454.3 . 5 4 5  1.014 i 0 r . i  i.eis 
53.7 154.2 .arm 1 . 4 1 4 ~  104.8 .7or 
156.6 351.6 1.OOlA 1.424 88 .0  1.082 
51.3 106.2 24.0 -470 4.809 13.2 
163.8 452.3 A 5 6  1.0100 106.4 1.217 
150.3 361.3 1.005 1.424 90.2 1.080 
10.8 98.0 2 S . O  a512 4 .620 1 4 . 1  
9 1 . 1  153.8 .osoo 1 . 4 1 6 ~  104.8 . n o  3.4 1 1 . 5  113.4 -343 -1.2 8 . 5  20.1 .281 
-3.0 -49.2 325.7 ,101 
34.2 10.4 99.40 1 .050  
,162 232.4 -22.3 -.E ,647 95.0 ,292 .787 192.4 4 5 1 . 4  ,558  1.0170 106.4 1.220 3 . 5  21.9 114 .U  ,344  
.344 136.3 6.9 1.6 1.348 70.3 ,389 1.062 51 .4  153.7 ,0490 1.476A 104.8 .710 -1.2 8 .5  20.0 .Lea 
.lo6 19.6 11.9 - 4  ,779 6S.2 .173 1 .215  155.7 310.4 1.000 1.425 91.5 1.076 -2.2 -44.5 312.2 .095 
l t . 2 6  6.51 4 .10  5.76 9.14 2.33 11.44 2)1/2 50.9 81 .4  24.4 e509 4.725 1 5 . 1  34.3 11 .5  99.30 1.896 
,164 228.2 -20.6 
.SI4 130.4 6.7 
12.62 0.62 4 . 4 r  
, 1 0 1  22.1 9.0 
- . e  
1 .6 
- . I  




- . 2  
1 .8 
- . T  
5.94 

























2.40 1 1 . 5 5  
104.5 - 3 3 4  





2.35 1 1 . 4 1  
14.6 .so8 
73.1 .4or 
















Z / l / 2  
200.2 451.0 . 5 5 5  
53.3 154.1 ,6430 
154.8 379.1 1.002 
51.3 66 .2  22.9 
207.4 4S0.9 ,549 
56.5 134.6 .6330 
153.4 301.4 ,995 
51.8 53.1 20.6 
214.0 450 .9  - 5 4 1  
60.7 155.0 ,6190 
151.0 395.3 .985 
220.0 450.9 .S31 
65.6 151.0 .6000 
149.8 402.9 ,971 
54.1 34.2 14.4 
52.9 42.6 11.7 
1.0310 106.6 1.224 
1.474A 104.0 .706 
1.428 92.8 1.070 
.461 5.039 10.0 
1.471A 104.8 .704 
1.432 94.1 1.074 
1.0s30 1 0 1 . 5  i.ce9 
,439 5.591 16.0 
1.0840 108.6 1.z3e 
l.468A 104.9 ,096 
1.437 95.4 1.071 
,389 6.490 17.4 
1.1260 109.8 1.245 
1.464A 104.9 ,690 
.338 7.971 17.6 




8 5 . 0  
3.8 
-1.0 
- 1 . 5  
36.3 
11.8 115.8 . S I 4  
8 . 5  27.0 .263 
-40.3 302.6 .OD9 
12.8 9 8 . 4 0  1.943 
11.3 110.4 .S70 
6.5 26.9 .eo5 
-38.0 1 4 . 1  297.3 7.20 2;017 .lo9
,215 L 2 7 . 0  -19.6 
.370 135.8 6.3 
13.17 7.Sl 4 . 9 1  
. i i o  20.i 1.6 
,253 230.1 -19 .2  
,393 136.9 5 . 0  
,114 29.9 7.1 
13.98 6.00 5.52 
3.5 10.5 121.7 .393 
-.9 0 .4  2 5 . 9  .LO9 
- 1 . 4  -33.6 295.6 .124 
30.i 15.2 95.70 2.130 
.e97 234.4 -19.3. 
-422 139.6 5.4 
. I21  34 .1  7.3 
15.00 8.91 6.31 
3.4 9 . 4  125.6 ~ 4 2 2  
-.6 8.3 24.0 -274 
-1.3 -31.1 296.6 .143 
40.5 10.1 94.30 2.357 
-. - -- 
.170 257.1 -24.6 
.303 136.9 6.8 
.129 . 5  37.9 
12.20 7.02 4.28 
,154 244.7 -84.1 
a346 136.6 7.3 
,105 11.2 18.6 
11.52 0.41 4.09 
-- MARS ARRIVAL DATE = 2448790 I18 JUN 1992) - -- - 
-.4 .E32 86.7 .306 .777 172.4 455.5 .539 1.016 107.4 1.213 
1.9 1.339 7S.O .388 1.035 56.9 160.9 .6340 1.431A 101.4 ,690 
5.4 .773 86.1 .174 1.212 161.0 350.1 1,OOOA 1.423 88.5 1.062 
5.16 8.56 2.74 12.03 2/1/2 62.2 106.3 22.2 .410 5 .195  13.2 
__ . 
5.3 10.6 116.8 
-1.0 6.7 23.2 
-6.9 -63.7 2.3 
56.4 9.7 96-70 
3.4 11.3 115.3 
-1.1 6.7 24.0 
-8 .4 - 5 1 . 5  331.7 












4-0300 4-080s .O 
4-6665.0 4-6790 
4-6620 4-9100 
-.I .a36 91.0 .293 . m i  182.3 ~ 3 . i  . w 2  i .o ioo 106.6 i.ei6 
1.9 1.34i r s . 9  .38z 1.041 53.1 i6o . t  ,6440 1.438~ 101 .4  .e94 . 1.7 .774 86.i . i r e  1.214 i60.0 359.6 1 . 0 0 5 ~  1.423 89.9 1.080 
.is0 235.2 -22.3 -.I ,645 94.5 .e93 ,705 1 9 i . i  ~ 2 . i  .s55 i.oi50 106.5 1.218 3.4 1 1 . 1  i i 5 . r  5.11 6.49 2.32 11.12 2/1/2 61.5 99.1 23.4 , 501  4.938 13.8 
.346 138.0 7.3 1.9 1.341 76.0 .361 1.041 53.5 16O.t .6440 1.439A 101.4 .a94 -1.1 6.7 24.0 
. lo2 1 5 . 0  11.1 .5 ,774 66.0 .172 1.2lI 160.3 360.8 1.006 1.424 91.3 1.078 -2.3 -44.8 316.4 
1 1 . 5 5  0.44 4.11 5.10 8.49 2.26 11.44 2 / 1 / t  61.5 64.2 23.0 .504 1,007 1 4 . 1  38.3 11.0 98.40 
4-aeos.a . l e i  230.3 -20.0 - .4  .a53 97.8 .300 .79i 199.0 451.6 .553 i..ozoo 100.8 1.222 3.5 11.o i i r . 9  
4-6790 .354 130.8 7.0 1.9 1.340 7S.5 .385 1.038 55.2 160.5 .6590 1.438A 101.4 .e92 -1.1 6.7 25.6 
4-91tO .io3 19.1 7.4 -.i .774 85.8 . i r 4  i . e i s  159.3 311.5  LOO^ 1.420 02.6 1.016 -1.8 -39.0 805.9 
























t * 149 
4-6667.3 . t i l  228.4 -19.5 
4-0790 .310 139.0 6.0 
44130 .lo5 20.6 5.7 
1C.37 7.17 4.86 
4-060*.8 .240 231.) -19.1 
4-8790 .3SC 139.6 6 . i  
4 4 1 4 0  .lOO t6 .9  5.3 







- .5  .n3 
-.a ,7111 
3.1 1 1 . C  119.8 
-1.0 0.7 22.s 
-1.5 -30.0 500.1 
37.3 13.3 90.60 
5.4 10.3 l C 8 . 1  
-1.3 - 3 t . O  298.0 
38.t 14.4 89.20 
-.a 0.1 t i . 8  
2 52 
STOPOVER TIME = 30 DAYS 1993 OUTBOUNO 3YINtBY 
- -- - - __ 
LhUHCH SWNGBY SPEED1 R A I  D E C L l - - T i V  f T S f z E t C E N - S M A  - T H E T I  THE12 PERIH 
OWHGBY ARRIVE SPEED3 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN SUA THE73 THE14 PERIH 
DEPART RETURN SPEED5 R A 5  OECCS 1 5 V 5 PSI  5 ECCEN SUA W E T 5  THE16 PERIH 
MI33ION DURATION = 600 O A Y 3  
M A R 3  A R R I V A L  DATE : E44S190 
APHEL --PSI d ^V 2 I 2 OECL2 R A E  3PEEC2 
APHEL PSI  4 V 4 I 4 DECL4 RA4 SPEED4 
APHEL PSI  6 V 6 I 6 OECLO R A 6  SPEED6 
- A  E INC RAP OECLP ETA CERIC 
16 JUN isse 
-PROP--AERO-O-VL OVA EVA OVO -EVR TYPE- A SUN RsPPA-- - -- --- 
4 - 8 5 3 0  4-esr1.r .z9i 235.6 -19.2 .e .a93 101.2 .35r  ,624 219.0 4 5 1 . 5  .s30 i.iiao 109.8-r.24P--3.3- 9.2 1~7.0 .420 
4-8671.7 4-S790 . 420  140.4 5 . 8  1.9 1.330 11.9 .411 1.013 61.2 163.0 .I960 1.430A 101.2 -614 8.6 20.5 -248 
4-8820 4-9110 .113 31.5 5 . S  -1.0 ,111 84.2 .193 1.208 154.1 401.0 .915 1.440 96.3 l.OS9 -1.2 -30.2 L98.8 










__ ... . . __ - __ - _-. - 
101.9 1.211 3.3 10.4 
98.2 .670 -1.0 4.9 
88.4 l.OS2 -17.6 -66.8 
5.501 13.1 38.4 9.7 
106.8 1.214 3.4 11.2 
98.3 -681 -1.1 4.9 
89.8 1.001 -4.2 -56.1 
5.143 13.4 37.0 9.4 
119.4 ~ 3 1 2  
18.6 ,223 






































,118 L32 .1  -20.6 
.355 139.8 1.4 
.lo2 14.8 5 . 5  
11.40 6.68 4.39 
-.s mi 
4.73 0.12 









































' 13.3 56.9 
































1.220 3.5 11.3 118.9 ,335 
,680 -1.1 4.9 19.4 .220 
i .018 -1.7 -39.4 301,e . o w  
14.0 37.5 i 1 . i  91.30 t . is4 
.zor 231.2 -19.5 
.370 140.2 6.9 
. l o 3  18.6 5.5 
11.89 I.08 4.80  
.243 232.9 -19.0 
.391 140.8 6.4 
.lo5 22.9 3.0 
12.59 1.68 5 . 3 1  
286 238 .1  -19.0 
.418 141.7 5.8 
. lo8 21.8 3.5 





.611 - .9  
1 5 . S  40.8 
. s r r  -1.0 
$.or1 -1.2 
11.0 i2i.s ,570 
4.9 18.7 .e23 
-35.0 302.0 - 1 0 4  
1 2 . P  96.30 L.213 
10.2 124.5 ,591 
5.0 11.7 -227  
-31.8 299.7 .111 
13.0 91.10 C.343 
9.0 128.4 ,418 
5.0 18.S -233 
-29.2 300.2 .is3 









t 211.8 452 .1  
63.1 161.3 
160.9 392.3 
.354 -820 211.9 452.1 
.407 1.005 67.8 168.1 
! 74.3 45.9 
.igo 1.208 1m.r 399.8 
11.71 z/i /e 15.4 37.1 
,383 . e a  225.4 452 .1  
. a z  ,992 73.3 169.2 
.ZOO 1.204 156.2 406.8 





1.1110 109.1 1.239 3.2 
1.413A 97.9 .664 -.7 
1.438 96.0 1.069 -1.1 
.345 8.469 15.4 43.3 
1.1610 1 l l . t  1.250 2.9 7 . 6  133.0 - 4 5 0  
1.41tA 97.1 .654 -.6 4.9 15.0 .e41 
-296 11.224 14.4 46.5 12.8 92-60 5.029 
1.445 91.3 i.061 -1.0 -27 .1  301.1 .is2 
.334 242.1 -1e.e .r ,908 
14.13 9.48 1.03 5.2s 8.64 
- 4 5 0  143.0 5.3 1.9 1.321 
-113 33.3 4.5 -1.3 .164 
MARS ARRIVAL DATE I 2448810 t 6 JUL 1992) _-  
4-8490 4-8611.1 ,189 266.0 -23.0 .1 .E27 84.5 .323 . 773  168.2 458.3 .523 1.022 108.5 1.209 3.4 10.3 i22.S ~ 3 0 4  
4-8871.1 4-8810 .384 142.4 6.8 2.0 1.330 73.7 .391 1.013 62.3 171.7 .6110 1.409A 95.3 .E65 -.e 3.4 14.1 .218 




































3 . 3  
4.36 
-19.4 
7 .2  
1.1 









-19 .1  
5 . 1  





- .e  
2.1 
4 . 1  
4.53 
-.e 
L . 1  
.9 
4 .51  
- .e 
t . 1  
- . t  
4.53 
- . l  
2.1 - .6 
4.01 
.1 
L . 0  
- . 9  
4 .11  
. 4  































. I 5 8  
0.46 
7.93 














4 5 2 . 1  
1 1 2 . 5  
398.8 
4 5 2 . 1  
1 1 3 . 4  






171 .2  
383. r 
452.  r 
37.9 
3 4 4  1.009 107.1 1.212 3.4 11.0 119.6 -356 
l.OO5A 1.428 89.7 1.081 -6.4 -65.6 357.3 .148 
21.9 -415  5.269 13.0 39.1 8.8  M . 9 0  L.028 
.550 1.0110 108.1 1.215 3.4 11.4 219.4 ,350 
.e350 1 . 4 1 0 ~  95.5 . i r e  -1.0 3.2 15 .5  .eir 
.e390 1 . 4 1 0 ~  91.6 .e14 -1.1 S.L i 5 . r  .zio 
1.001 1.429 91.0 1.019 -e.? -41 .2  3rt.o .os9 * 
21.9 ,490 5 . 2 5 5  13.4  38.0 0 .1  o r , s o  L.OOS 
4-8510 4-8661.1 .159 
4-8861.1 4-8810 , 5 5 0  
4-8840 4-9110 .IO6 
10.99 
4-8520 4-S868.S ,116 
4-8668.3 4-8810 ,356 
4-8840 4-9120 . l o 4  
11.eo 
4-8530 4-6689.0 .$?OS 
4-eeeo.e 4-06io  .3ro 






?4 .5  
2 .31  
r5.e 
81.4 
. S O 1  . I 86  196.4 
11.44 2/1/2 63.2 
.385 1.016 59.6 
,178 1.215 168.0 
11.50 2/1/2 83.1 
.3rs i.023 51.0 
, 1 7 5  1.217 1w.s 















. O B 0  












1 . k O I A  95.0 
1.438 95.9 
.q14 5 . 5 1 5  
i . i o s o  109.1  














. s a  
i ,077 
t .on 
3.4 11.3 120.6 . S I 8  
-1.0 3.2  15 .4  .LIZ 
- 1 . 7  -38.8 309.4 .OS6 
39.4 9.9 91.10 La142 
3.4 10.8 122.9 .3?0 
-1.3 -33.9 303.0 . l o 3  
' 40.1 10.0 96.30 C.218 
- .9  3.3 i4.s .ti* 
103.2 .330 ,602 210.6 
13.4 .393 1.011 63.2 
88.9 ,183 1.213 166.0 
L.52 11.60 P / l / 2  8 4 . 5  
I 3 . 3  10.0 126.1 e390 
' -1.1 -30.8 300.6 - 1 1 5  
' 42 .7  11.4 9S.20 2.341 
-.e 3.4 $ 3 . 9  . r i ~  
4-85¶0  4-8814.0 .LOO 
4-S874.0 4-8810 .416 
4 - 1 0 4 0  4 -9150  ,106 
13.21 
4-S360 4-8676.6 ,321 
4-8670.9 4-8810 ,441 
4-9840 1-0180 . l o 9  
14 .  38 
106.3 -352 ,816 216.1 
12.0 .405 1.002 61.0 
86.3 ,189 1.209 163.1 
2.34 11.75 L / l / L  85.5 
109.5 ,360 . a 3 4  222.2 
85 .3  . I98  1.205 161.0 
2.39 11.93 2 /1 /2  86.7 
10,s .420 . w o  13.1 . 5 1 7  1.1510 111.1 1 . 2 4 1  
.966 1.444 97.1 1.061 
10.8 .300 10.862 12.3 
.5r40 1,406~ 94.1 .e48 
4-6400 4-6614.1 -206  L11.2 -21.9 - 4  .a24 82.9 .336 ,110 165.4 460.4 . 5 l l  1.028 109.4 1.208 3.5 10.1 fE6.3 2 4 O t  
4-0014.1 4-8820 ,402 145.3 6.5 2.1 1 . 3 2 1  1 2 . 1  .399 1.007 6S.4 116.0 a6060 1.409A 92.6 .6SS - * 7  2.3 10.4 
4 4 8 1 0  4-9090 .I36 18.5 -26.3 -3.4 .151 89.3 .119 1.217 178.0 341.8 .999A 1.436 88.2 1.084 3.7 19.8 314.4 ,120 
12.42 7.61 4.19 4 . 1 5  0.13 2.89 11.64 2/1 /1  94.3 115.4 19.1 .312 6.022 13.6 44 .5  10.6 92.80 1.867 
4-6609.8 








,159 P45 .6  -22.1 
.33S 143.5 8.1 
,115 .e 10.2 
11.01 0.01 4.15 
. l I 3  230.3 -20.9 
,351 143.6 7.9 
,110 6.2 1.3 
11.7.I 6.74 4.33 
-.1 .e38 92.0 .LO8 .778 
L.t 1.334 ?I.& .578 1.024 
1.3 .159 89.L .118 1.221 
4.48 7.05 2.4s 11.51 2/1/2 
- . I  .846 96.3 ,302 ,183 
t . 2  1.334 l s . t  .379 1.02L 
4.40 1 .60  L.41 11.45 2/1/2 
-.e . r38  89.0 , 177  1.221 
3.4 
-1.0 
- 3 . t  









- * e  - .9 
44.8 
3.1 









- J f . l  
8.2 
11.1 
t . 0  
-38.1 

















ir i .5 
~ ~ 4 . 6  
1 1 . 4  
91.30 




















. I O 0  P35.5 -19.4 
.S I0  144.0 7.5 .%lo 1O.L -1.2 
11.84 1.08 4.69 
. t 34  136.2 -18.8 
~ 3 8 9  144.8 0.9 
.io9 14.3 -1.1 
ie.c6 ?.ea 5 .11  
.t74 t 3 9 . 4  -18.1 
-414 145.0 6.5 
. lo9 19.1 -1.2 
13.10 0.eO 5.90 
e444 1 4 1 . t  5.0 
14.1@ 9.10 0.78 
.sto e44.3 -ie.o 



















e.i i . 3 1 ~  
1.0 i.m 
101.0 -350 .e11 
1 7 1 . 1  a404 1.003 
81.4 -190 1 . C 1 1  
2.59 s1.74 W i I L  
10.5 .419 .99C 
! 00.6 .I90 1.201 
2.40 11.W L/1/8 
I m . o  ,177 . o m  4-0880 
4-0060 
4-oor8.o 
m . 0  455.4 .5 io  i . m o  i i 1 . 0  s.t43 
7 t . I  111.0 ,5110 1.408A 9e.l .e44 
106.1 404.0 ,980 1.445 98.9 1.010 
05,s  31.4 I1.L .bo4 lO.LO9 10.1 
2 53 
OTOPOVER TIME : 30 DAYS 1993 OUT8OUNO SWINGBY MISSION OURATION 8 600 D A Y S  
WARS ARRIVAL DATE 2448830 
26 JUL 1992 
LAUNCH SUNGBY SPEEDI- RAI OECLl I 1 V 1 PSI  1 ECCEN-SWA- THE11 THETZbERIH - A k L  PSI  2 V 2 - 7  2 OECLL R A L  SPEEDL 
OWNGOY ARRIVE SPEED3 RA3 OECL3 1 3 V 3 PSI 3 ECCEN SWA THE13 THE74 PERIH APHEL PSI  4 V 4 I 4 OECL4 R A l  SPEED4 
DEPART RETURN SPEEDS R A 5  OECLS I 5 V 5 PSI  S ECCEN SMA THE75 THE16 PERIH APHEL PSI  6 V 6 I 6 OECL6 RA6 WEE06 
- __ __ ___ 
OVA EVA OVO EVR TYPE SUN A-SUN R KAPPA - A  
MARS ARRIVAL DATE = 2448830 I26 JUL 1992) - 
4-8490 4-8678.4 ,237 277.7 -20.2 -9 .E19 80.2 .360 ,765 161.6 463.4 .490 4.041 110.9 1.203 3.8 9.9 131.7 -433 
4-6676.4 4-8830 e433 149.3 5.9 2.0 1.324 71.1 .414 1.001 70.2 180.0 .Sa60 1.415 90.0 -644 -.I 2 . 0  7.5 
4-8860 4-9090 e132 9.1 -16.9 -3.3 .752 90.7 ,183 1.223 183.1 348.3 .999A 1.4470 88.2 1.086 1.5 1.3 319.6 . % O S  
13.08 8.06 S a 2 6  5.02 8.40 2.81 11.51 2/1/1 103.2 119.0 17.9 -321 6.430 15.0 48.7 12.6 90.40 1.741 
4-8500 4-8672.5 ,170 262.6 -22.2 .2  ,828 87.7 ,311 ,771 174.9 457.6 .I31 1.011 107.8 1.208 5.4 10.7 125.1 .371 
4-8672.5 4-8030 .371 146.5 7.7 2.2 1.333 74.5 ,386 1.021 59.4 178.7 .6270 1.415A 90.8 ,658 -.e 1.4 9.4 ,214 
4-8860 4-9100 .l51 16.3 -29.1 -6.2 .754  90.7 ,180 1.226 183.1 358.0 l.OO5A 1.4470 89.7 1.084 4 . 5  25.6 305.3 - 1 2 2  
12.07 7.47 4.29 4.61 8.00 3.17 11.66 2/1/1 101.7 100.1 21.4 .437 1.383 12.4 44 .5  6.1 95.60 1.918 
4-8110 4-8071.1 ,160 250.1 -21 .8  .1 ,835 
4-6871.1 4-8830 .357 146.0 8.2 2.3 1.335 
4-6860 4-9110 .129 353.8 16.9 3.0 .I54 
11.43 6.90 4.16 4 . 5 3  7.92 
4-8120 4-8ori.e .17i 241.7 -20.4 . I  .e43 
4-867i.e 4-8830 .359 ~ 6 . i  8.1 2.3 1.334 
4-8860 4-9120 .120 3.0 -.I -.3 .753 
11.42 6.80 4.30 4.54 7.93 
92.1 .301 ,775 104 .8  455 .6  -142  1.0080 107.1 1.211 
75.2 .380 1.026 56.8 278.4 .6360 1.415A 91.0 ~ 6 6 2  
90.6 .179 1.227 182.1 367.2 1.007 1.4470 91.1 1,082 
2.74 11.69 2/1/2 101.3 87.2 22.1 .471 5.226 12.3 
95.8 .303 .780 193.3 454 .7  .544 1.0160 107.2 1.214 
75.1 .381 1.025 57.2 178.5 .6350~1.411A 90.9 .662 
90.3 . le0 1.226 181.3 375.8 1.005 1.4460 92.4 1.079 
2.58 11.46 2/1/2 101.4 71.2 21.4 -468 5.388 12.4 
3.4 11.1 123.9 ,317 
-.9 1.2 9.9 .e11 
-4 .8  -62.2 333.6 . l e1  
43.7 7.4 97.00 1.969 
3.4 11.0 124.6 -359 
-.9 1.2 9.9 .e12 
-1.6 -37.1 306.6 -098 
4 4 . 1  7.6 97.10 L.04S 
3.3 1 0 . 5  126.6 e370 
-1.0 -30.4 302.3 ~ 1 0 4  
45.3 0 . 0  98.SO 2.110 
-.a 1.3 9.1 . e t 4  
4-8530 4-0672.4 .196 238.0 -19.3 .2 ,852 99.0 .312 .786 200.9 454.3 . 5 4 1  1.0310 107.7 1.218 
4-8672.4 4-8830 ,370 146.5 7.7 2.2 1.333 V4.5 .386 1.022 59.2 178.7 .6280 1 . 4 1 5 A  90.8 .659 
4-6860 4-9130 ,119 6.9 -3.3 -.9 .752 89.9 ,183 1.223 179.5 383.5 ,999 1.446 93.8 1.077 
11.78 7.18 4.63 4.60 7.99 2.55 11.51 2/1/2 101.7 57.6 19.8 ,439 5.804 12.3 









.228 238.1 -18.7 
e388 147.2 7.1 
,117 10.7 -3.8 
12.36 7.85  5.12 
.268 240.9 -18.6 
,412 148.3 6.4 
. 1 1 5  15.1 -3.2 
13.15 8.26 5.79 
.313 24S.6 -18.Y 
~ 4 4 2  149.7 5.8 
.114 20.4 -1.9 
14.17 9.09 6.62 
.4 .863 102.1 
2.2 1.331 73.6 
-1.2 -751 89.4 
4.71 8.10 2.52 
.7 -877 105.5 
2.1 1.327 72.3 
-1.4 .748 88.7 








1 1 . 7 4  2/1/2 
207.8 454.1 ,554 
177.2 390.8 .992 
102.1 46.9 17.7 
I 214.1 454 .1  a 1 2 6  
174 .6  397.7 .981 
' 102.7 38.4 1 5 . 0  
62.4 179.1 .6160 
















































































e . 6 ~  




-217 . 220 
1,907 





2 . 0  7.3 
-23.4 304.2 
6.3 93.40 
1.0 .e94 108.5 ,373 .a22 219.7 454.1 - 5 1 s  
2.0 1.323 70.7 ,418 .998 71.6 180.2 .I800 
-1.1 .746 87.9 .199 1.209 171.1 404.2 .969 
5.08 8.46 2.47 11.92 2/1/2 103.4 31.6 12.0 
- HARS ARRl 
.I .e25 86.4 
2.2 1.333 73.9 
-2.9 .7SO. 92.2 
4.79 8.18 3.01 
[VAL DATE E 2448840 t I AUG 199 
.320 .768 172.3 459.2 .523 
.393 1.023 60.8  182.0 .6220 
,185 1.234 189.8 359.0 1.OO5A 
11.44 2/1/1 109.1 101.3 21.2 
.304 .I72 182.7 456.7 .537 
-384 1.030 57.2 181.6 e6340 
,185 1.234 189.0 367.9 1.006 

























-4 .4  312.3 
8.4 94.70 
.180 268.3 -21.3 
a382 149.0 7.4 
-143 4.9 -15.0 
12.22 7.43 4.42 
.162 2 5 5 . 0  -21.4 
.362 149.0 8.2 
.224 27.4 -41.6 





.3 .e32 91.2 
2.3 1.336 75.0 
-12.9 .750 92.0 







4 - 6 ¶ 4 0  
4-8871.6 
4-8870 
4-8675.0 ,169 2 4 5 . 5  -20.3 .3 .e40 
4-8840 .361 148.9 8.2 2.3 1.336 
4-sl20 .I33 1.0 -2.3 - . 4  .749 
1 i . m  ? . i o  4 - 2 8  4.66 8.01 
I 95.0 .304 ,777 191.5 455.6 ,541 1.0130 107.3 i . 2 2 1  3 . 4  10.8 126.9 e361 
75.1 ,384 1.030 17.0 181.6 .63SO 1.42) 89.0 .658 - .9  .9 8 .5  .el7 
91.7 ,185 1.233 187.7 376.3 1.004 1.4610 82.5 1.081 -1.4 -35.1 308.4 . S O 0  
2.82 11.47 2/1/2 108.7 69.1 21.9 .460 5.267 11.8 46.8 6.7, 9Y.10 1.064 
I 98.3 . 3 i2  .783 199.3 4 5 5 . 1  ,138 i.0270 107.7 1.21s 3.3 10,s 1 m . r  .37i 
74.8 ,388 1,027 58.7 181.8 ,6290 1.42s 88.9 .OS6 -.S 1.1 6.2 ,219 
1 91.3 .188 1.229 185.7 383.p .999 1.4600 93.7 1.079 -.I -27.4 500.7 .IO7 
2.78 11.53 ~ 1 1 2  i08.9 S 6 . a  2 0 . 5  .438 5.620 11.6 47.9 0 . 0  96.70 e.oee 
4-8673.9 ,192 240.9 -19.2 
4-0640 ,371 149.3 7.8 
4-9130 , 131  4 .8  - 1 . 4  
12.07 7.35 4 . 5 1  
4-8875.8 , 223  240.3 -18.8 
4-8840 ,387 150.0 7.2 
4-9140 .128 8 . 1  -5.8 




4.72 6 - 1 1  
I l O l . 8  .326 ,791 206.3 4 5 4 . 9  .133 1.0490 108.1 1.220 3 .2  9 .5  131 .5  -387 , 73.7 .395 1.022 61.7 182.1 .6180 1.425 88.6 .6S3 -.7 1.3 7.8 .LE4 
2.73 11.63 2/1/2 109.2 46 .2  10.4 .401  0.243 11.0 49.8 6.0 05.90 * . lo4  
b 90.8 ,191 1.22s 183.3 ~ i . 1  ,991 1.4590 94.8 1.076 -.I -e4.8 co9.s . i i o  
.I ,880 
2.2 1.333 
-1 .4  .746
4 . 8 2  8.21 
4-0¶50 4-067Y.S ,261 242.1 -18.4 -8 ,873 104.7 6340 .e01 212.8 4 5 4 . 9  ,524 1.0790 109.6 1.227 t . 9  8.3 1SS.L ~ 4 1 0  
4-0877.S 4-6840 .410  151.1 8 .6  2.1 1.330 72.4 .405 1.015 61.7 182.1 .6040 1.4?6 88.3 ,647 -.I 1.0 7.2 .230 
4-8870 4-9150 . l e 5  12.0 -4.9 -1.6 .743 90.1 .i98 1.219 180.4 397.8 ,981 1.4500 95.9 1.073 - . 3  -23.3 300.9 .133 
13.32 8.34 S.67 4.98  8.37 2.67 11.77 W l / 2  109.6 36.1 15.9 .358 7.238 9.9 32.3 6 .4  94.SO 2.232 
4-8¶80 4-0600.8 .305 t47.0 -18.5 1.1 .e89 107.9 .370 ,816 218.3 414.9 .S14 1.1190 110.9 1.236 2.0 6.9 139.5 , 4 5 9  
4-8680.0 4-6840 .439 lS2.5 5.0  t.0 1.326 70.9 .419 1.005 70.4 183.0 e1840 1.428 87.9 ,640 - . 3  1.9 6.8 sL38 
4-8070 4-9160 .le2 i6.7 -3.6 -1.6 .740 89.3 ,202 1.213 177.1 404 .1  .968 1,459 97.0 1.070 -e3 -21.0 303.9 e 1 4 9  
14.28 9.09 8.48 5.19 8.57 2.01 11.93 2/1/2 110.1 31.6 13.0 ,313 8.853 0.0 S5.5 4.7 93.80 2 . 4 5 5  














4-0677 .L  4 - 6 O S O  
4-8800 4-9140 






.196 274.7 -20.0 
,390 153.6 6.9 
,150 .7 - 0 . 9  
l2.9T 7.91 4.63 
-165 260.5 - 2 0 . 8  
$369 152.2 0 . 0  
12.33 7.47 4.23 









84.7 ,332 .765 169.2 461.2 . S i 1  1.018 109.2 1.202 
73.2 .402 1.028 02.9 184.9 .6l3D 1.439 86.7 .648 
93 .9  ,193 1.245 196.0 360.4 1.005 1.4650 90.1 1.090 
3.28 11.44 2 l l l l  115.4 98 .8  20.9 .379 5.501 12.9 
-.7 3 . 4  10 .1  1.2 129 .5  8.0 .3s9 e t 5
.e -86.6 305.2 ,091 
49.0 8 . 8  9o.so 1 .811  
3.3 10.0 12S.4 ~ 3 8 4  
-.8 1.1 8.1  .e24  
-,e -L6 ,4  301.0 ~ 1 0 1  
49.7 6.1  97.10 1.670 
90.2 .SO9 ,769 180.4 4S7.9 .531 1.0070 107.7 1.206 
74.8 .389 1.035 57.7 184.4 .6320 1.430 07.2 -654 
93 .7  .192 1.245 191.9 309.2 1.006 1.4040 01.5 1 .087  
3.24 11.44 2/1 /1  115.0 E l , #  22.S . 442  5.098 11.8 
94 .2  ,306 .774 169.6 456.8 .537 1.0100 107.5 
1 5 . 0  ,308 1.036 58.9 104.4 .(I350 1.430 07.3 
93.4 .la3 1.P42 194.3 377.3 1.003 1.4810 9L.8 
3.15 11.49 2/1/2 114.9 87.2 L2.5 .453 I.131 
97.8 . S i 3  .I79 197.8 456.0 .S36 1.0230 107.8 
74.8 . 391  1.034 I 0 . L  104.1 .6300 1.438 O v a l  
92.9 ,194 1.230 192.t 384.7 .997 1.4700 94.0 









1.217 . 850 
1.078 
10.3 
-168 249.9 -20.0 .4 ,836 
-364 152.1 8.2 2.3 1.338 
,149 1 . 2  -8.5 -1.3 *740 
1t .24  1.41 4 .26  4.S3 8.22 
.I88 244.2 -19.0 
e372 152 .4  7.0 
,147 4.0  -7.6 
lL.49 7.61 4 .52  




3 . 3  10.2 131.0 - 3 7 2  
-.7 1.3 7.9 -226 
- . I  -22.2 290.1 .111 
10.7 0 . 0  98.80 1.924 
3 . 1  9.3 133.S ,387 
-.6 1 . 5  7.6, -230 
- . l  -21.6 297.9 . I C 3  
S2.5 9 . 0  96.1D 1.094 
2.0 8.2 137.1 .eo8 
-.4 1.9 7.2 e236 
- . l  -21.0 t99 .9  .lS7 
54.9 5.t 95.20 t.099 
L.0 6.8 141.4 ~ 4 3 6  -.s 2.2 0.1 .e44 
-.o -eo. t  aos.3 . l i e  
06.0 3.6 94.1D I . 2 1 2  
.el8 242.0 -18.4 .7 .OS6  100.9 .326 .787 204.7 4 5 5 . 8  . I 3 0  1.0430 108.S 
-307 153.0 7.3 2.2 1.33s 73.8 .397 1.030 60.9 184.7 .(it10 1.430 86.9 
,142 8.7 -7.2 -1.6 .741 92.3 .197 1.232 189.5 391.7 .909 1.4750 9 5 . 1  
12.94 7.96 4.96 4.97 8.36 5.01  11.67 2/1/2 115.t 45.3 19.3 -402 5 .956  
.e55 244.5 -18.2 .9 .a69 104.1 ,344 .TO7 211.1 4 5 5 . 7  . 5 2 S  1.0710 109.5 1.224 
.408 154 .1  6.0 2.1 1.332 72.0 .407 1.023 64.8 185.0 -6070 1.439 88.6 .645 
.138 10.0 -8.2 -1.8 .738 91.6 .e01 1.226 186.4 398.1 ,979 1.4730 96.1 1.075 
13.60 8.48 5.56 5 . 1 t  8.11 2.91 11.81 Wilt 1 1 5 . 5  37.8 16.9 e361 8.81¶ 9.2 
107.3 .307 .e10 L16.0 455.8 ,513 1.1060 110.8 1.L3L 
71.L ,420 1.014 89.L 185.4 .SO90 1.440 80.1 -639 
90.8 -207 l.Pl9 162.9 404.t .967 1.4710 97.2 l . O I 2  
L . 0 t  11.97 W l l L  115.0 31.3 14.1 .S t7  8,173 l . 3  
.e98 248.5 - l e i 4  
,436 1 5 3 . 5  5.9 
.133 14.1 -4.8 




5.33 0.71 - MAR0 ARRIVAL DATE a t448880 (25 AUG 199C) 
2 54 
aToPovER T i u E  : so D A Y S  
LAUNCH S W N G ~ Y ~ ~ E E O ~  
SWNCBY ARRIVE 8PEEO3 
DEPARI RETURN OPEEOS 
PROP 
4-0520 4-8676.9 ,168 
4-6670.0 4-8660 .368 





I .80  4.26 
4-6530 4-8877.4 .184 247.0 -18. 
4-86I7.4 4-8860 ,373 155.6 7. 
4-0890 4-9130 .167 5 . 6  -12. 
13.06 8 .00  4.4 
- - _- - .- - - 
I 1 V 1 PSX 1 ECCEN SUA 
I 3 V 3 P51 3 ECCEN SUA 
1 1 V 5 P S I  5 ECCEN SNA 
O V A  EVA -_ OVD EVR-JYPE- - -  
.6 .833-93.3 .309 .770 
2.3  1.340 74.9 .392 1.044 
1.5 ,743 95.1 ,202 1.253 






















P S 1  2 
PSI 4 







WXSSXON OURATlON E 600 CAIS 
WAR3 ARRlVAL D A T E  = 2440860 
S?5 AUG 1992 
V 2 I 2 OECLZ R A 2  SPEED2 
V 4 1 4 OECL4 R A 4  SPEEC4 
V 6 I 6 O E C L I  RAE SPEED6 
INC RAP OECLP ETA PERlC __  . 
1.206 3 . 3  10.5 132.1 -368 
.6S2 -.7 1.7 8 . 5  - 2 3 2  
1.088 -3.3 -Sl.l 306.1 ~ 1 2 2  
11.2 52.8 5.9 96.90 l.?Ie 
.7 .E42 96.9 .313 ,775 195.7 457.0 .532 1.0180 107.9 1.210 3.2 10.0 133.4 .373 
2.3  1.340 74.6 .394 1.042 57.6 186.9 .6310 1.453 8S.6  .651 - . 6  1 .8  0.4 .e33 
-3.1 ,741 94.6 ,203 1.249 198.8 385.8 .991 1.5030 94.3 1.085 1.e -10.2 e94.0 -119 
5.08 8.44 3.13 11.63 2/1/2 120.2 54.0 22.1 .432 5.216 10.6 53.6 5.4 96.90 1 .623  
4-8540 4-8878.0 -213 245.S -18.2 .8 .a52 100.3 .325 .782 203.0 456.6 .528 1.0310 108.1 1.214 3.1  9 . 2  l3S.8 e 3 0 6  
4-8678.6 4-8860 .388 116.2 7.3 2.2 1.338 73.9 .400 1.038 60.0 187.1 .6230 1.414 85.3 ,648 - . 5  2 .1  8.1 - 2 5 1  
4-8890 4-9140 .160 6.5 -9.0 -2.3 ,738 94.0 .205 1.242 195.9 392.5 .987 1.4980 95.4 1.081 .I -16.9 295.8 el29 











.248 246.6 -18.0 
.4OI 117.2 6.7 
.154 9.0 -7.3 
3.97 8.68 5.45 
.e90 2s0.1 -18.1 
,433 158.6 5.9 
.147 12.5 -1.7 



















,161 273.1 -10.8 
.388 119.7 7.2 
,193 358.3 -4.1 
3.86 8.53 4.4E 
.169 260.2 -19.1 
.373 1s9.0 7.9 
.188 357.4 .9  
13.49 8.26 4.27 
.e07 248.5 -18.0 
.388 1S9.6 7.3 
.182 7.9 -11.9 
13.07 0.65 4.80 
.242 248.9 -17.8 
.*OS 180.5 6.6 
,172 9 . 2  -8.4 
14.43 8.97 5.34 
1.1 .864 103.5 
2.1 1.336 72.8 
-2.1 ,734 93.3 
1.29  8.67 3.23 
1.4 .e79 106.7 
e . 0  1.332 71.4 
-2.1 .731 92.4 
5.49 8.87 5.10 - MARS ARR 
1.0 -822 87.6 
2.2 1.341 73.9 
-.8 .745 97.6 
5.34 8.72 4.iO 
-8 .E30 92.3 
2.3 1.343 r4.7 
.I .743 97.1 
5.23 8.02 3.99 
.342 ,792 209.1 456.5 -521 1.0630 
.409 1,032 63.1 187.3 .6100 1.454 
.209 1.235 192.5 398.7 .97I 1.4920 
11.87 2/1/2 120.5 37.0 18.0 .364 
.364 .BO5 215.3 456.4 .Si1 1.0980 
,421 1.024 67.9 187.0 .5930 1.416 
.213 1.226 188.9 404.0 ,965 1.4880 
12.03 2/1/2 120.7 31.0 11.2 .32 l  
I V A L  DATE : 2448870 ( 4 SEP 199L) - 
.a24 ,762 174.9 461.0 . 5 1 1  1.009 
.404 1.048 19.4 189.2 ~6240 1.471 
.214 1.218 210.3 372.6 1.004 1.5S20 
11.55 2 l i l l  124.7 75.2 23.0 e399 
,512 .767 181.1 418.9 .527 1.0060 
.397 1.052 56.7 189.0 ,6340 1.470 
-214 1.272 208.2 380.1 a999 1.5440 
11.66 2/1/1 124.6 63.7 P 3 . 7  ~ 4 3 2  
109.5 































1.0 .848 99.5 .325 .778 201.1 457.5 .126 1.0310 108.0 1.ell 
2.2 1.341 74.0 .403 1.048 19.1 189.2 -6250 1.471 83.9 ,647 
-3 .5 $736 91.9 .el6 1.256 202.3 393.5 .984 1.5270 95.8 1.085 
5.33 8.71 3.85 11.84 2/1/2 124.7 44.2 21.3 a403 5.405 9.5 
1.2 ,860 102.8 ,341 .787 207.8 457.3 .519 1.0150 109.5 1.217 
2.1 1.339 73.0 .411 1.043 62.4 189.3 ,6140 1.472 83.6 .e43 
-2.7 .I31 95.1 .el8 1.246 198.8 399.1 .974 1.5180 96.0 1.081 
¶.46 8.84 5.63 11.96 2/1/2 124.8 36.4 19.1 .366 6.034 8.3 
2.8 8.0 159.2 ,407 
-.4 2.4 7.8 .e42 
.3 -10.3 298.5 .143 
S 7 . 0  4.4 QS.40 1.96? 
L.5 0.7 14S.3 ,453 -.e 2.8 1 . 5  .L50 
. 3  -10.3 SOP.4 ,157 
00.7 2.0 04.40 L.103 
3 .5  10.4 
-.4 8.0  
-1.1 -31.4 
3 . 3  10.3 
- . 5  2.7 
- 2 . 3  -4e.4 
5 0 . 1  6.0 
56.9 7.9 





9.5 a 2 4 0  
96.70 I.672 
e w . 3  .122 
3.0 9.0 138.1 ~ 3 8 6  
-.4 e.9 9.3 .e44 
1.7 - 0 . 6  292.6 .140 
5o.e 4.r 94.~0 1.773 
e.8 7.9 141.3 ,405 
-.3 3.3 9.1 .e49 
.9 -14.5 e98.6 .I51 
60.4 3.9 95.70 1.843 
4-8560 4-8885.0 .e83 251.9 -17.9 1.5 .e74 106.0 .362 .799 213.7 457.3 .310 1.0880 110.0 1.224 e.4 6.5 145.3 -430 
4-0605.0 4-8870 .430 161.8 5.9 2 . 0  1.336 71.6 ,423 1.031 66.5 189.6 .5970 1.473 83 .1  .E37 -.1 3.7 8.8 .e57 
4-0900 4-9180 .I64 11.9 -6.3 -2.4 .727 94.2 ,222 1.236 194.9 405.2 ,962 1.5100 97.7 1.077 - 6  -16.1 301.2 e164 
lS.15 9.10 6.05 5.65 9.03 3.45 12.12 2/1/2 124.8 30.6 16.4 -325  1.003 6.7 63.3 2.3 94.70 1.949 
4-8510 4-8684.1 .195 280.2 -17.4 1.4 .el7 85.8 .336 .118 171.1 463.0 -304 1.013 109.5 1.197 3.0 10.2 141.0 
4-8884.1 4-6880 ,404 163.9 6.5 2 . 0  1.343 73.2 .414 1.011 61.2 191.2 .6170 1.490 82.3 .642 - .2  4.3 10.0 
4-0910 4-9110 .218 358.6 - 2 . 9  -.6 .747 99.8 ,231 1.303 217.7 374.6 1.002 1.6030 92.7 1.104 -1.3 -33 .2  298.7 
14.94 9.31 4.02 5.63 9.01 4.69 11.63 2/1/1 128.4 71.4 23.0 ,369 1,019 12.7 61.1 9.3 93.70 
4-0520 4-8681.6 .172 266.1 -10.3 1.1 ,826 91.2 ,317 ,763 182.5 460.2 .I21 1.0050 108.3 1.201 5.4 10.2 136.3 
4-0601.6 4-8880 .379 162.7 7.5 2.2 1.345 74.1 ,404 1.060 56.9 191.0 .e320 1.489 82.7 .640 -.4 3 . 0  11.1 
4-8910 4-9120 .el2 358.5 .4 . 3  .744 99.3 .230 1.294 211.2 381.8 a997 1.1910 94.0 1.099 -2.1 -40.0 295.1 
14.30 8.81 4.31 5.45 8.84 4.14 11.74 2 /1 /1  128.3 60.5 24.3 ,418 4.780 11.1 59.6 6.4 98.20 
+-8530 4-8681.4 .i79 256.5 -18.1 
4-0661.4 4-0000 .377 182.7 7.5 
4-6910 4-9130 ,218 353.2 18.0 
14.55 0.10 4.40 
4-0540 4-668L.4 ,202 E 5 1 . 9  -17.7 
4-06St.4 4-6800 .367 163.1 7.1 
4-8010 4-9140 ,216 13.1 -10.3 
14.89 9.50 4.73 







.130 . 5 73 
1.0 .e34 95.2 -316 .768 191.4 459.0 ,525 1.0110 106.2 1.204 3.2 9.7 136.7 .S77 
2.2 1.341 74.6 ,403 1.061 16.6 191.0 .e330 1.489 82.8 .e47 -.4 3.8 11.1 .e49 
5 . 0  ,740 90.6 ,229 1.284 212.3 388.4 .990 1.5780 95 .2  1.095 -7.4 -69.e 304.1 .190 
1.44 0.83 4.70 12.44 2/l/i 128.3 62.5 23.0 ~ 4 2 2  4.847 10.3 59.9 5 . 2  96.90 1.623 
1.1 ~844 98.7 .325 .774 199.2 458.5 .523 1.0250 108.6 l.eO8 3.0 0.9 140.6 .367 
2.1 1.344 74.1 .407 1.058 58.3 191.1 .6280 1.489 82.6 ,845 -.3 4.0 11.0 . e 5 1  
l . 5 1  0.89 4.01 12.20 i?/l/L 128.4 49.9 22.4 a402 5.157 9.3 6l.L 4.5 96.60 1.670 
-8.6 ,731 97.9 .230 1.275 200.9 394.7 ,981 i . it1~0 98.3 1.090 4.9 10.4 ~07.0 .171 
4-0350 4-0604.C . t 3 5  251.4 -17.5 1.3  , 0 5 5  102.1 -339 ,702 208 .0  450.2 AI? 1.0170 109.4 1.214 L.7 7.8 145.6 .404 
4-0604.r 4-0080 .404 163.0 8.5 t . 0  I.543 75.1 ,414 1.033 0 l . t  19l.L .Ol?O 1.490 02.3 664L - . E  4.3 10.0 .L56 
4-esio 4-eiso .io5 10.8 -10.1 - 3 . 0  .iio 97.0 .e31 1.ee.i 205.1 400.4 .970 i.isto 97.5 i.005 1.0 -o.o ~94.6 . l a 3  
1s.00 9.37 5 . e ~  3.65 9.01 4.14 ie.10 2/119 120.4 36.7 r0.c .so0 s.001 0.1 03.3 3 . 0  01.00 i.7~7 
2 55 
t ropovtR  TIWE s 00 0416 1993 OUT8OUNO 3WINGBY UJSIION OURATION = 640 D A Y 5  
H A R I  A R R l V 4 L  041E S 2440160  
I 1  M A 7  l 9 9 2  
LAUNCH (WNG8Y WEE01 R A l  OECLI 1 1 V 1 P31 1 ECCEN- SMA--THETi THE12 PERlH APHEL PSI  2 V 2 I 2 DECLI R A 2  SPEED2 
OwNG8y ARRIVE 0CEE03 R43 OECL3 1 3 V 3 P S I  3 ECCEN SMA THE13 THE14 PERlH APHEL PSI 4 V 4 I 4 OECL4 R A 4  8PEE04 
DEPART RCTURH WEE05 R45 OECLS I 5 V 5 PSI I ECCEN SUA THE15 T H E T I  PERlH APHEL PSI  6 V 6 I 6 OECLO R A 6  OPEC06 
PROP AERO O V L  OVA EVA OVO EVR TYPE SUN ?_BUN RI(APP_-:A RAP -0ECLP ETA PERIC 
---._ _  
-_ 
R4R8 A R R I V A L  DATE = 2448160 ( 1 1  HAY 1992, 
4-0490 4-0661.1 e154 244.6  -28 .1  - . 9  .e36 6 9 . 0  .291 .?a4 1 7 1 . 8  452 .0  .556 1.012 106.4 la218 3 . 2  1 1 . 1  109 .r  -342  
4-0661-1 4-0160 a342 140.6 6 . 1  1.6 1.378 1 7 . 3  .428 1.159 4 3 . 1  1 3 7 . 3  .6650 1.6534 112.8  .76S -1.3 11.2 33.7 e390 
14.92  6 . 8 2  4.09 8.10 11.47 2.13  11.64 2 /1 /2  3 2 . 0  4 7 . 2  31 .1  .513 3.134 12.6 33 .9  9 , l  102.90 1.402 
4 - e . r ~ ~  4-9130 . i 2 0  e 9 . s  0 . 7  - . 4  . r e 1  8 2 . 9  . m r  1.216 ilS.1 392.1 . g e e  1 . 4 4 4  9 4 . 9  1.07.1 -2.0 -31 .3  ~ 8 9 . 0  . i t 9  
4-83QQ 4-8660*9 ~ 1 5 1  233.5 -24.5 ,844 92.1  .266 .781 186.8 450.5  .562 1.0120 106.0  1.221 3.4 1 1 . 9  109 .4  .336 
4-8660.5 4-8160 -336  140.9 6 . 3  1 . 6  1.379 11.1 .424 1 .162  4 2 . 3  131 .0  .6690 1.655A 112.8  . 7 6 1  - 1 . 3  1 1 . 2  33 .9  .S49 
4-8190 4-9140 ,135 32.6  9 . 2  - . I  .186 82 .2  .19? 1 .214  144.1  400 .2  .975 1 . 4 5 3  9 6 . 3  1 .072  - 1 . 6  -34.S 289.6  ~ 1 3 7  
15.01 6.93 4 . 0 6  8.08 11.4s 2 .61  11.81 2/1/2 31.9  31.7 3 1 . 6  .533  3 .672  13 .9  33 .6  1 0 . 2  103.60 1 . 4 2 5  
MARS ARRIVAL DATE = 2448170 (27 HAY 1992) _ _ - - -  - - - 
4-6480 4-8666.3 a197 261.3  -24.9 - .4  .830 83.0  .324 .178 164.9 4 5 7 . 1  ,526 1.030 108.5 1.214 3 . 2  9 . 7  1 1 5 . 5  -384 
4-0666.8 4-6170 .384 139.0  S . 1  1 . 7  1.354 14 .3  .411 1.082 56.2  148.0 .6310 1.532A 108.9 .?e3 - 1 . 0  10.0 2 9 . 1  -305 
4-8600 4-9120 .114 25 .3  10.1 -.l .?a4 84.1 . 1 7 7  1.216 110.1 381.2  1.000 1.431 9 3 . 2  1 .016  -1.8 - 4 0 . 6  2 9 8 . 3  s loe 
14.03 7 - 1 2  4 . 6 5  6 . 9 1  10.28 2 . 4 7  11.49 2 /1 /2  4 2 . 4  6 2 . 9  2 3 . 6  .401 4.886 1 2 , s  35.9 9 . 7  96 .80  1.500 
4-8490 4-8660.1 .159 249.1 -25 .7  - . 7  .e36 8 8 . 2  .e96  . I 8 2  1 7 5 . 8  4 5 3 . 2  .350 1.013 106.7  1 .211  3.2 1 0 . 9  112.2 ~ 3 4 9  
4-6660.1 4-0770 .349 138.9 6.4 1 . 1  1.359 76 .3  .405 1.096 4 9 . 4  146.4 .6520 1 .5391 108.1  .131 - 1 . 2  10.0 31.1 .300 
4-8800 4-9130 . l i e  2 6 . 4  6 . 9  - .4 ,183 8 3 . 1  .183 1.214 149.4 389.6 .992 1.437 94 .S  1.074 -1.6 -31 .1  2 9 3 . 9  ~ 1 1 3  
13.4s 6.68 4.1s 6.77 10.14 2.54  11.S6 2/1/2 41 .2  50 .4  26 .8  .494 4 . 3 2 2  13.1  34.1  9 . 6  100.10 1.640 
4-8100 4-6662.1 -152  231.S -24.4 -.a . e42  92 .1  .288 .185 185.2  451.5 . 5 S 9  1.0110 106.2  1 .219  3.4 1 1 . 7  111.6 .339 
4-666L.l 4-6710 -339  139 .0  6 . 6  1 . 7  1.360 76.9 .402 1.099 47 .5  146 .0  ,6560 1.941A 1 0 8 . 6  .134 -1 .2  10.0 31.5 ,298  
4-8600 4-9140 -124 31.8 8 .4  -.? .782 83.1 .191 1 .212  141.7 397.5 ,980  1.444 9 5 . 8  1.012 - 1 . 5  -34 .1  292 .9  .150 
13.44  6 . 1 1  4.06 8.13 10.10 2.64 11.14 2 /1 /2  4 0 . 9  40.3 27 .5  ,522  4 . 2 0 5  1 4 . 2  03.6 10.5 101.00 2.675 
4-6110 4-8662.4 e l 8 3  229 .6  -22.3 - . 8  .E49 9 5 . 5  $290 .?E9 193.1  450.1 .560 1.0190 106.3 1.222 3.1 1 2 . 0  812.4 ~ 3 4 2  
4-6682.4 4-0110 ,342 136.9 6 . 6  1 . 1  1.360 16 .7  ,403 1.098 48 .1  146.1 .656D 1.1404 1 0 8 . 6  ,733 -1 .2  10.0 31.3 -190  
4-0000 4-91SO e l 3 2  35.8 8.5 -1.0 ,181 8 2 . 2  ,202 1 .209  145 .9  405 .2  .96S 1.414 9 7 . 2  1.010 -1.4 - 3 1 . 7  194.4  e 1 5 0  
18.14 1.00 4.20 8.14 10.11 2.80 11.95 2 /1 /2  41.0 52.3  2 6 . 8  . S i 4  4.320 1 5 . 2  53-11 11.7  100.10 1.700 
4-8520 4-6663.4 -187 126.0  -CO.6 - . I  .8S8 98.6  .SO0 .195 201.4 450.4 - 5 5 7  1.0340 106.7 1.226 3 . 6  12.0 114.2 - 3 5 3  
4-0663.4 4-0710 ~ 3 5 3  138.9 6.3 l . ?  1.359 76.1 .406 1 .091  50.2 146.5 .65OD l.539A 108.7  ,131 -1.2 10.0 3 1 . 0  -301 
4-0000 4-9160 .143 39.6  9 .0  -1 .2  ,119 8 1 . 2  .216 1.206 143.8  412 .7  .945 1 .487  9 8 . 7  I . 0 6 8  -1 .4  - 2 9 . 6  297 .5  ~ 1 7 4  
1 4 . 3 2  1 .53  4 . 5 1  6.70 10.11 3 .02  12 .23  21112 41 .3  2 5 . 1  25 .0  ,482  4 . 6 1 5  16.1 54-11 13.0 99.10 1-1-44 
4-8530 4-6665.1 -219 226 .2  - 1 9 . 6  - . 8  . e69  101.8 ,315 .BO4 208.5 4 5 0 . 3  . 5 5 1  1 . O S l O  101.S 1.231 3 . 6  2 1 . 5  116.9  -811 
4-0665.1 4-8110 e311 138.9 1.9 1 . 1  1.356 1 5 . 1  .412 1.081 5 3 . 6  141 .3  .6390 1 . S 3 5 A  108.8  , 121  -1.1 10.0 30.3 .SO3 
4-8600 4-9110 .158 4 3 . 7  9 . 6  -1.4 .718 79.8 .e35 1.203 141.6  4 2 0 . 0  .920  1 .485  100.3 1 .066  - 1 . 4  - 2 7 . I  3 O l . V  .&?OS 
11.16 8.31 4.91 6 . 8 5  10.23 3.33 12.62 2 /1 /2  41 .8  20.1 22 .5  .438 5.132 1 7 . 0  35.7 14.5 9 8 - 5 0  1.000 
- __ . MARS ARRIVAL DATE : 2448780 ( 6 JUN 1492) 
4-8490 4-8664.8 -164 L53.1 
4-8010 4-9130 ,110 28.1  
12.41 6 . 8 1  
4-8500 4-8663.5 .lS2 241.1  
4-0661.S 4-6180 -543 136.3 
1L.31 6.53 
4-ee64.8  4-6180 .a56 138.4 
4-8810 4-9140 . a i4  e9.o 
4-8400 4-8669.0 ,214 265.S -23.9 - . I  $828 8 1 . 5  .331 . I16  162 .6  459 .0  . 5 1 4  3.037 109.4  1.211 3 . 3  9 . 5  110.8 e402 
4-8669.0 4-8780 ,402 139.1 1 . 7  1.8 1.340 13.0  .411 1.040 6 2 . 4  156 .2  ,6130 1,461A 1 0 4 . 9  ,695 - .9  8 . 4  2 5 . 4  . e 1 0  
13.25 1 .25  4 . 9 0  8.00  9 . 3 8  2.33 11.41 W l / 2  53.3 6 6 . 2  20.5 .312 5.830 13.3 3 7 . 1  1 0 . 8  94 .10  1 .123  
- 2 5 . 2  - . 5  .E34 81.5 .301 .180 114.1 454 .3  .545 1.014 1 0 7 . 1  1.215 3 . 0  10.1 114.1  -396 
6 . 6  1 . 8  1 .341  15.6 ,393  1,018 53.7 154 .2  .642D 1.414A 104.8  . I O ?  - 1 . 2  6.5 21 .S  .263 
7 . 6  - . S  ,118 8 4 . 5  . l e 0  1 .213  153 .4  387 .4  .99S 1.432 84.1  1 .014  - 1 . S  - 3 6 . 6  297.3 .a09 
4 .21  3.81 9 . 1 9  2 . 4 0  1 1 . 5 5  2 /1 /2  5 1 . 3  I 3 . I  24 .0  ,416 4 . 8 0 9  13 .2  35.0  9.8 9 6 . 2 0  1.611 
4-ooio 4 - 9 m  .a07 PO.? 9.0 - .I  . r n  84.9 ,115 1.21s  i 5 4 . 8  319 .1  i.ooe 1.428 9 2 . 8  i .ore  -1.8 -40.3 3oz.e .os9 
-24.5 -.e .E40 9 1 . 1  .e90  .183 183.8 4S2.3 . f 5 6  !.OlOO 206.4 1 .e l t  3 . 4  11.¶ 113.4 - 9 4 3  
, 1 .0  1.8 1.349 16 .3  .389 1.063 11.1 153 .6  .6500 1.476A 104.8 ,110 -1.2 8 .5  28.1 .e61 
1 7.1 -.I .111 84.0  .181 1,211 11S1.8 395.3 .983 1 . 4 3 1  9 3 . 4  1.071 - 1 . 4  -33 .5  295 .8  ,124 
, 4.01 5 .76  9 . 1 4  2.48 11 .68  2/1/2 50.8  4 2 . 6  2 5 . 0  ,112 4 . 6 2 6  14 .1  3 4 . 2  10.4 9 9 . 4 0  I . 0 5 6  
4-6510 4-066307 . I 6 2  232.4 -Le., - e 6  .E41 9 5 . 0  .292 . I81 192.4 411.4 .S58 1.0110 106.4 1.220 3.9 11.9  114.0 .344 
4-6668.f 4-8760 ,044 136.3 6 . 9  1.6 1.348 16.3  .S89 1 .062  11.4 1 5 3 . 9  e6490 1.478A 104.8 ,710  -1.2 8 . 8  28.0  .Lei 
4-8010 4-9150 . i t 1  34 .1  l . 3  -1.0 ,116 8 3 . 2  .197 1.208 149 .8  402 .9  -911 1 .446  9 6 . 1  1 . 0 6 9  -1.3 -31.1 296.6 . l 4 3  
82 .34  6 . 7 6  4 . 1 8  9-76  9 .14  2 .59  11.87 2/1/2 50 .0  34.2  24 .4  .509 4 . 1 2 %  11.1 3 4 . 3  $1 .3  9 9 . 3 0  1 . 8 9 8  
4-8520 4-8664.6 -184  L28.2 - t 0 . 6  - S O  .6SJ 98.2  ,300 .793 2 0 0 . 2  451.0 . S l S  1.031D 106.8  ! .e24  3.9 l l . 8  IlJ.8 - 3 5 4  
4-8664.6 4-8100 - 3 5 4  136.4 6 . 1  1 . 8  1.341 1 5 . 1  .392 1.019 53.3 1 5 4 . 1  .84§0 1.414A 104.8 e708 -1 .1 % . 9  2 1 . 6  -863 
4-0010 4-9160 . I 3 0  36.9 8 . 0  -1.2 -71B 8 2 . 2  .209 1.203 141 .9  410.2  ,053 1 . 4 5 7  08.1 I .067  - 1 . 3  -25.B P99.6  . l e ¶  
13.03 ?.OS 4 . 4 7  5.80 9 . 1 8  2 .16  12 .12  2/1/2 91.3 21.4  2 2 . 9  .481 5 .039  16 .0  89.0 12.6  98 .40  1 . 9 4 9  
4 - O S 4 0  4-6668 .5  e 2 5 3  230 .1  - 1 9 . 2  .a19 104.8 .334 ,813 214.0  450.9  , 5 4 1  1.0840 108.6 I . 2 3 6  9 . 5  10.5 121.7  . 399  
4-8100 .393 136 .9  Y.8 1 . 8  1.341 73.9 ,407 1 . 0 4 3  60 .7  1 5 5 . 8  . 6 l 9 0  1.468A 104.9  ,698 - . 9  6 . 4  e 3 . U  .26$ 
4-9180 . l S 9  4 8 . 2  1 0 . 3  - 1 . 6  .?11 79.5 . 24?  1 . 1 9 1  142.1  4 2 4 . 3  ,902  1 .493  101 .4  1.069 - 1 . 1  - 2 3 . 0  801.3 , 281  
14.63 8 . 8 7  3 . 5 2  1 . 9 6  9 . 9 4  s , 3 5  i t . 8 0  21112 5 e . s  16.8 1 1 . 1  . i d s  0 .490  $ 7 . 4  8 8 . 1  is. 
4 - 8 4 8 0  4 8978.4 




4 - 6 s r z . a  4-ergo 












. t 3 6  170.1 -22 .8  
. a m  140.8 5 . 5  
,103 10 .1  7 . 4  
lS.05 1.56 9 .28  
.110 2lT.l -24 .6  
.363 156.9 6 . 8  
,105 2 2 . 6  5 . 1  
1 1 . I 7  8 .60  4 . 2 8  
.ill 244.1  - 2 4 . 1  
-346 1 3 8 . 6  1 . S  
. l o 8  2 6 . 9  5.3 
11.56 6 . 4 6  4 . 0 9  
. 2  
1 . 9  
- . 1  
5.46 - . 4  
1 . 9  
- . I  
5.18 
- . I  
1 . 9  
- * 8  
1.11 
. e 2 5  7 8 . 5  , 3 1 1  . 7 l 3  139.8 461.6  ,497 % . O l d  110.6 1.209 
1 .329  r1.5 . 4 1 S  1.010 68 .6  153.3 .9910 1 .4291 1 0 1 . 2  a512 
. I14  81.8 .114 1.215 139.3  3 1 1 . 5  1 .003  I.426 9 2 . 6  1 .076  
1 . 8 1  2 . 2 8  11.45 2 /1 /2  65.1  6 8 . 1  17.9  .329 6 .414  1 4 . 5  
,632 8 6 . 7  .SO6 , 1 7 1  112.4 4 5 S . 9  ,539 1.018 1 0 7 . 4  1.213 
1.339 15 .0  .386 1 . 0 3 1  5 6 . 9  160.9 .6340 1.431A 1 0 1 . 4  e690 
. 7 7 3  81.4 . I16  1 .213  157 .9  385.7 .991 1.429 9 3 . 8  1.074 
8 . 5 6  2.31 11 .52  2/1 /2  6 2 . 2  51.3 2 2 . 2  .456 5.19S 1 3 . 2  
, 838  9 1 . 0  ,293 .781 182.3 413.1  . 5 5 2  1.0100 106.6 1.218 
1 .341  1 5 . 9  .362 1 .041  5 3 . 1  160.2  .6440 ! .4384 101.4  -694 
.772 84 .9  .184 1.211 1 9 6 . 2  393 .8  .988 1 . 4 3 4  9 5 . 0  1.071 
8.49 2 . 3 1  11.64 2 / w 2  6 1 . 5  4 4 . 5  23.4  .mi  4 . 9 3 6  13.11 
.160 235.2 -22 .5  - . 5  .641 9 4 . 5  .e93  .?e5 191.1 452.1 . I S 5  1.0130 106.1  1 .218  
-346  138 .6  7 . 3  1.9 1.341 76 .0  .381 1.041 53.5 160.2 ,6440 1 .4591 1 0 1 . 4  ~ 6 9 4  
,113 31.5 3.6 -1.0 . 1 7 1  84.2  .193 1.206 1 5 4 . 1  401 .0  .915 1.440 9 6 . 3  1.069 
11.72 6 . 6 2  4 . 1 7  5 .10  8 . 4 9  2.45 11.81 2/1/2 61.5  31.9 23.0  -504 1.001 1 4 . 1  
$7.8  .300 .191 199.0 451 .6  ,513 1.028D 106.0 I . 2 2 2  
I 1 5 . 5  -585 1.038 51 .2  160.5 .6390 1.438A 101.4 e692 
2 . J I  12.03 t / l / 2  6 1 . 9  2 8 . 9  21 .7  ,419 5.320 1 5 . 5  
83.3 . eo4  1.204 1 5 1 . 1  406.2 .959 1.450 9 7 . 6  i.oer 
. le1 230.3  - 2 0 . 6  
.354 138.6 1.0 
.120 36.6  6.1 
-211 229.4 -10 .5  
.S10 139.0 6 . 6  
,129 4 2 . 0  7.8 
12.61 7.60 4.88 
82.14 1.00 4.43 
4-6140 4-0469.5 .240 es1.s -19 .1  
4-8669.0 4-8790 .39L 139.6 6.1 
4-68EO 4-9180 .143 4 7 . 5  9.3 
10.76  8.48 5.45  
- .4 ,853 
1.9 1.340
- 1 . 2  .110 
5.14 8.W 




, 100.9 ,314 . I98  206 .3  4S1.5 ,548 1.0490 101.5 1.221 
I 74.6 .391 1 .032  58 .3  161.1 .6290 1.436A 101.3  -688 
I 8 2 . 2  ,218 1.200 149.1  415.2 .939 1.46P 99.0 1.066 
I 2 . 7 5  12.32 2/1/2 6 2 . 6  23 .1  1 9 , 5  .439 S.890 16.L 
- . l  ,816 104.1 .332 .e09 212.9 451.1 ,540 1.0180 106.S 1.233 
S.9 1.334 13.4 .399 1.024 62.3 162.0 .611D 1.433A 101.3 ,682  
-1.8 . I 6 6  8 0 . 7  .23? 1.196 146.4 422.0  .Of3 1.479 1 0 0 . 7  I.064 
5.30 8.69 3.01 t L . 1 1  2/1/2 83.5 18.1 18.9 .SO2 6.8tO 16.7 
.L .893  1 O t . t  .357 .e24 t l 9 . O  451.5 ,530 1.1180 109.0  1.242 
1 . 9  1.330 11.0 .411 1.013 6 1 . t  163.0 . I960  1.430A io1.t -874 
-1.8 .?E4 1 9 . 0  ,260 1.102 141.8 4 t 8 . 9  .E82 1.502 lOL.5 1 . 0 6 3  
si44 8.02 3.39 1 3 . ~ 2  21112 84.0 13.6 1 3 . 7  .a4a 8 . ~ 6 1  18.8 
3 . 8  9 . 9  122 .9  .427  
- . ?  6.5 20.1 ,250  
40 .2  l L . 1  91.10 1 . ? 8 2  
-1 .8  - s s . o  ~ 0 3 . 9  , 0 9 1  
3 . 3  10.6  116.6 .313 
- 1 . 0  6 . 7  LS.2 .E38 
- 1 . 9  - 3 6 . 0  300 .1  ~ 1 0 6  
3 6 . 4  0 . 7  9 6 . r o  1 . 9 1 4  
3 . 4  11.3 l l 3 . S  - 5 4 6  
- 1 . 1  6 . 1  e 4 . 0  , 2 3 5  
-1.3 - 3 2 . 8  298 .0  ,120 
3 5 . 4  10.0 98.30 1 .973  
3 .5  11 .2  t i 9 . 8  . ~ r o  
-1 .0 6 . 7  2 2 . 9  ,139 
-1 .1  -26.1 805.2 s i 8 1  
3t.3 13.3 96.80 2.149 
8.4 i 0 .3  123.1 .?I92 
-.9 e.? 21.8 .E43 
- 1 . 1  -14.1 509.0 .LO9 
3m.e 1 4 . 4  9 1 . z ~  t . z m  
5 . 3  9 . t  127.0  .42O 
-.E 6 . 6  20.1 e 2 4 8  
-1 .1 -12.1 314.9 .242 
41 .7  15.0 90.90 L.316 
3.3 10 .4  119.4 .sre 
-1.0 4.s 18.6 . t c s  
-1.4 -3S.O 30C.O ,104 
38.4 s,? 96.00 i . 8 0 8  
OTO?OVCR TIME X 30 D A Y 3  1993 OUTBOUND S W I N t 8 Y  
0 
4 - 6 8 6 6 r t  4-0800 ,346 13 
4-0030 4-9150 . IO6 2 
4-eaao 4-9160 . i t 3  33 .3  4 .1  -1 .3  .m 04.3 .eo 
11.50 6.64 4 . 3 9  4 .73  8-12 2.45 11.9 
4-6530 4-0666.4 .e07 231 .2  -19.1 - . 2  ,861 100.1 .313 ,796 LO5.1 452.1  .546  1.0450 101.6 1.225 3.5 11.0 1 2 1 . 3  -370  
4-8886.4 4-6800 -370 140.2 6 . 9  2 . 0  1.334 74.5 .SO6 1.02L 59.2 166.5 -6270 1.417A 9 8 . 2  ,677 -1.0 4 . 9  10.1 
4-6630 4-9170 . l L O  39.3 6.1 -1.4 . I 6 2  83.3 .213 1.200 153.4 413.4 .941 1.458 98.6 1.066 -25 .1  306*1 -274  
l L . 1 8  7.37 4 . 8 0  4 - 8 0  8.19 2.S7 12.24 2 / 1 / 2  73 .3  2 4 . 2  1 9 . 1  .440 6.030 15.3 38.8 1 2 . 2  96.30 l ! * P l 3  
3.4 10.2 124.5 ,391 
- .9 5.0 17.7  . 2 2 T  
-.9 -23.2 311.1 .PO0 
40.6 13.0 95.10 L.343 
3 . t  9.0 l Z 8 . 4  -418 
- . 7  1.0 16.1 ,233 
- .9  - 2 1 . 2  3 1 6 . P  e229 
43.3 33.4 o3.00 r.575 
4-6140 4-6670.4 .243 232 .9  -19.0 .O .873 103.6 .331 ,806 211.8 452.1 . I 3 9  1.0730 108.3 1.231 
4-0870.4 4-6000 .391 140.6 6.4 2.0 1.331 73.4 .395 1.014 6 3 . 1  167 .3  .6140 1.415A 9 8 . 1  .E71 
4-8630 4-9180 .130 4 5 . 6  8 .0  -1.8 .7Vl 8 2 . 0  ,229 1 . 1 9 6  150.5 420..0 ,922  1 .470  100.1 1.064 
13.04 0.13 1.37  4 . 9 1  6 . 2 9  z . 7 0  ~ 0 . 5 7  t / m  74.3  19.2 1 6 . 6  ,394 0 .940  is.5 
4-0510 4-687t .8  .OB6 236.1  - 1 9 . 0  
4-6672.8 4-6600 ,416 141.7 5 . 6  
4-0030 4-9190 -145 5 2 . 0  10.0 
14 .22  9.18 6.11 
. 3  .E89 106.6  .314 ,820  217.9 452.1 .529 1.1110 109.7 1.239 
1.9 1.32, 71.9 .407 1.001 67.8  168.1 .5960 1.413A 9 7 . 9  -664 
-1 .7  .75b 80.4 .250 1.191 147.6  426 .6  ,694 1.469 101.0 1.003 
5.06 8.44 3.01 13.02 2/1/2 75.4 14.6 13.6  .345 8.409 15.4 - UAR8 ARRIVAL DATE t 1448810 ( 6 JUL 1999) 
4-8490 4-6671.1 .169 266.0 -23.0 .l  .e27 84.5 .323 .773 168.2 458.3 .$e3 1 .022  108.5 1 . 2 0 9  3.4 10.3 322.1 -364 
4-8671.1 4-6610 -364 142.4  0.8 t . 0  1.330' 73.7  .391 1.013 6 2 . 3  171 .7  . S i 7 0  1.409A 95.3 .665 - .O 3.4  1 4 . 1  .el6 
4-6640 4-9130 . lo4 14.2 1.1 -.6 .?E3 61.4 . i t 8  1.215 166.0 383.7 1.000 1.431 9 3 . 1  1 .074  -1.3 -33 .9  303.0 .IO3 








a358 141 .5  
-105 16.1 








4 . 1 1  
- 2 2 . 2  








1 7 . t  , 4 . 1  
4 . 7 4  
-10.9 
I 6 . 7  
6.3 
I 1.29 
-.e ,833 6 9 . 6  
2 . 1  1.334 75 .3  
- .9 .762 8 6 . 9  
4 . 5 3  7 .93  2.32 
- .2  .840 93.4 
2.1 1.331 75.6 
-1.2 .760 8 6 . 3  
4.11 7.90  2.34 
.300 .777 
,379 1.023 




. l e 9  1.209 
11 .75  2/1/2 
179.1 455 .1  ,544 1 . 0 0 9  107.1  1.212 
56 .9  170 .8  .OS50 1.410A 9 5 . 5  .sit ; 166.0  391.4 ,991 1.434 9 4 . 7  1 .072  
63.2 4 6 . 7  2 1 . 9  ,475 5.289 13.0 
1188.3 4 5 3 . 6  .!I50 1.0110 106.7  1.215 
55.9 170.6  .6390 1.410A 9 5 . 6  -674  ! 163.7  396 .6  ,980 1.438 9 5 . 9  1 .070  
83.0 37 .9  21.9 ,490 5.251 13.4 
3.4 11.0 119.6 .356 
-1.0 3.2 l Y . 5  .PIP  
-1.1 -30.6 300.6 -115 
39.1 0.6 9 1 . o ~  t . 020  
3.4 11.4  
-1 .1  3.2 
- . 9  -26.1 
38.8 9 .1  
3.4 11.3 
-1.0 3.c - . a  -28.0 
3 9 . 4  9.9 
119.4 * 3 5 0  
1 5 . 7  .&?la 
301.1 .131 
97.10  L . 0 8 1  
120.6 .3¶6 
15 .4  . 2 l t  
303.8 .149 







4-6140 4-8671 - 8  
4-0871.8  4-6010 
4-8040 4-9180 
,176 235 .3  
.316 1 4 1 . 5  
. lo9 29.2 





-.t .848 9 6 . 8  .301 .786 196.4 453.0 .549 1.0220 107.0  1.216 
L.1 1.334 75.2  .379 1.023 1 7 . 0  170 .8  ,6350 1 . 4 1 O A  91.5 ,672  
-1.3 . 7 1 6  05.5 . im 1.z01 161.0 405.4 .gee 1.444 9 7 . 1  i . 0 6 7  
4 . 5 3  7.93 2 .30  i i . 9 3  e / i / z  e3.e 30.9 20.9 .474 1.111 1 3 . 9  
- .1  ,656 100.0 .313 .793 203.6 412.0 :541 1.0400 107.8  1.223 
t . 1  1.332 74.1 ,385 1.016 19.6 111.2 ,0270 1.409A 91.4 ,669 
-1 .1  .756 64.4 .el0 1.200 158.1  412 .0  .949 1.452 96.3 1.086 
4 - 0 1  6.00  t . 4 7  12 .17  2/1/2 63 .7  25.1 1 9 . 1  ,440 6.040 14.L 
.e39 234.4 
,121 42.1  
1t.60 7.68 
. w o  i4z .a  
. l  ,1170 lO3.t .330 .EO2 L lO .6  412.7  ,138 1.0670 106.1 1.LCO 
2.0 1.329 13.4  .393 1.011 63.2 171.0 .E140 1.406A 91.L -864 
-1 .6  ,714 83.2 .224 1.196 114.9  416.5 ,926 1 .463  9 9 . 7  1.064 
4.71 6.10 2 . 6 0  12.48 L / l / 2  6 4 . 5  20.1 16.6 .396 6.909 14.2 
3 . 3  10.0 L26.1 ,390 
- .E 3 . 4  1 3 . 9  . t l 9  
- .O  - 2 2 . t  312 .0  -193 
12.7 11.4 o 1 . m  1 . 3 4 1  
4-6550 4-0674.0  .ZOO 236.0 -18.9 . 4  ,065 106.3 .31L .el8 216.7  412 .7  .126 1.1030 109.1 1.236 3 .1  6.6 130.0 ,416 
4-8674.0 4-0610 ,416 143.0 6 . 1  L.0 1.325 72.0 .*Ob 1.002 6 7 . 6  172.1 . I960  1.407A 95.0 .E57 - . 7  3.1 l t . 6  .ti?( 
4-8640 4-9190 . I 3 2  49.8 6.6 - 1 . 7  .751 81 .7  .242 1.191 151.7 t 4 . 8  .902 1.470 1Ol.L 1.063 -.E -20 .2  317.1  . t 2 0  
13.67 6.00 6.00  4.07  8.25 2.60 12.87 L/1/2 61 .1  15.7  13.6 .346 0.337 13 .8  45.3  11 .1  94 .00  2.154 
4 - 8 m 1  4-807e .e  243.r  -19.1 
4-8878.8 4-0810 ,447 144.9 1.1 
4-0840 4-9L00 .146 57.0  10 .9  
15.09 1O.Ot 6 . 9 0   -- 
.E ,903 109.1 . S I 0  .E34 222.L 452.7  ,117 1.1110 1 1 1 . 1  1 .247  
1.0 1.321 10.3 ,420 ,990 73.1 173.4 .1740 1.406A 9 4 . 7  -440 
- 1 . 9  ,749 79 .0  .E65 1 .186  148.6 431 .2  .E71 1 . I O O  103.0 1.06P 
1.07 1.46 s.ir 13.36 t w z  00.7  11 .7  i 0 .6  .so0 IO.O(IL 12.3 
-- HARE ARRIVAL DATE D L448600 (16 JUL 1991) 
L.6 7.4 1 3 4 . 5  ~ 4 4 7  
-.I 0 . 5  1 1 . 5  . t 3 4  
-.E -16.1 322.5 .L IE  
40.5 10.1 92.80 L.961 
--. 
4-6400 4 - 0 6 7 4 . 1  . P O 6  2 T l . t  -ti.) .4 .)E4 6 2 . 9  .336 ,170 161.4  480.4 ,511 1.026 109.4 1.206 3 . 1  10.1 1 t O . S  . 4 O t  
4-6674.1 4 - 6 O t O  .402 1 4 5 . 3  6 . 5  t . l  1.327 l 2 . 7  ,399 1.007 65.4 176.0  .6060 1.409A 92.6 .E11 - . 7  t . 3  10.4  .&!LO. 
11.93 7.19 4 . 7 9  4 .73  6.13 2.40  11.50 L / l / L  9 4 . 3  56.0 19.1 ,372 6.OtL 13.6 44 .3  10.6 P t . 8 0  1 .667  













-164  257.4 
.382 143.6 
,109 1 4 . 3  
11.11 8.60 
.i59 241.6 
. S I 3  143.1 
e109 19.1 
11.00 8.14 
-L2.9 .O .OS1  
7.7  t . 2  1.333 
- 1 . 7  - 1 . 1  . I 5 6  
1 4 . 2 1  4 . 5 1  7 .00  
, -22.1 - . I  .030 
6.1  2.2 1.334 
-1 .2  - 1 . 3  .754 
4.15 4 .46  7 .61  
-LO.5 - . l  ,640 
I 7.9 L.2 1.334 
.1 -1 .4  . I 5 2  
, 4.33 4.48 7.60 
0 6 . 7  
1 4 . 9  




67 .4  
2 .39  




99 .1  
05.7 
t . 4 3  















171 .5  390.9 
93.0 47.0  
136 .6  4 5 4 . 5  
5 6 . 4  174.6 
169.0 390.0 
92 .7  36 .4  
, 101.0  453 .6  
I 5 ? . 2  174.9 
168.1 404.6 
1 9 2 . 8  31.4 
. I 3 6  1.010 
.6520 1.4101 
.992 1 .439  
21.0 .4¶6 
. 5 4 6  1,0100 
.E370 1.410A 
.901 1 .441  
21 .9  .461 
,547 1.0190 




9 3 . 1  
9 4 . 7  
1.341 
100.9  
9 3 . 2  
95 .6  
S.263 
107.1 
9 3 . 1  
96 .9  
5.479 
107 .6  




9 2 . 6  
99.4 
0 .750  
109. e 













1 3 . 1  
1 .zoo 
* 664 










t . z i a  
3.4 10.9 lP2.1 
- .9  e 9 . 1  t . 0 300.9 12 0 
41.0 6 .3  90.30 
-1 .0  3 4
11.) 9 121.5 12.4
- . O  -L6 .7  301.5 
41 .1  0.L 97.30 
-1 .0  2 . 0  1 t . L  
- . 7  - t 4 . 0  304 .1  
41.6 0 . 7  97 .10  
3 . 4  10 .7  124.7 
- , 9  t . 1  11.7  
- ,E  - t 3 . O  307.S 
4 1 . 9  9.4 96.40 
3 . 3  9.8 l t 7 . 0  
-.e t . t  10.9 
-.6 -21.1 31L.6 
44.6 9 . 8  95.30 




11.74 W l / 2  
.173  236.3 
a357 1 4 3 . 3
e 1 1 0  24.7 




11.92 L / l / Z  
.3!i 7 
. L O O  
,147  
t . 1 0 6  
, 5 7 0  








. t t 3  
t . 4 7 8  
.ea3 
,200 235.5 -19.4 . l  . O S 5  
,370 144.0  7.5 L.2 1.332 
.lit 31.1 t 0 -1.1 750 
1 1 . 6 7  7.12  4 . 6 9  4 .51  i . 9 4  
,512  .?E9 202.1  4 5 3 . 5  .543 1.0360 
,384 1.016 59.5 175.L .E270 1.4lOA 
.ZOO 1.202 163.0 411.0  .9S2 1 .452  










. t 7 4  t39 .4  
-414 145.1 
. l e 3  46.3 
13.35 0.53 
.a09 144.1 
! -10.6 .3 ,667 
I 6.9 1.1  1.329 
4 . 3  -1.6 .747 
5.21 4.66 6.05 
-10 .7  .I .E81 
I 6.3 L.1 1.326 
1 7 . 0  -1 .7  ,745 
I 5.90 4.62  6 . 2 1  
.329 .198 
.393 l . O l i ?  
.e21 1.198 
l t . 4 2  P/l/l 
; 209.2  453.4 . 63.0 171.7 
1 159.1 417.3  
, 93.9 20.7 
t i 5 . 4  453.4 
I 67.4  176.3 
158.L 423.3 









8.1 6 . 7  131.0 
- .E 2.4 10.0 
e.0 -19 .8  317 .8  
41.4 9 . 6  9 4 . t O  
2 57 
4-0540 4-0674.t ,228 238.1 -18.7 .4 .E63 102.1 .327 ,791 207.8 4 5 4 . 1  .534 1.0550 100.5 1.223 3.) 9.6 129.0 .300 
4-0014.C 4-8030 e380 147.2 7.1 2.2 1.331 73.6 ,393 1.016 62.4 179.1 -6160 1.415A 9 0 ~ 8  .e51 - a 7  1.6 0.9 a 2 1 9  
4-0000 4-9100 . 1 1 5  33.0 2.3 -1.7 .741 85.8 .220 1,198 164.0 416.4 ,935 1.461 99.3 1.061 - .4  -20.1 312.9 ,180 










,268 240.9 -18.0 
e412 148.3 6.4 
.119 42.0 5.2 
15.21 8.34 5.79 
.313 245.6 -18.7 
~ 4 4 2  149.7 5 . 0  
. le6 10.9 8.2 
14.40 9.3t 6.e~ - 
.LOO t68.3 -c1.3 
.382 149.0 1 .4  . lee 8.1 - 5 . 0  
11.94 7.15 4.4L 
. Y  .E77 105.3 .340 ,806 214.1 454.1 .526 1.0870 109.6 1.230 3.0 0.1 135.3 
2.1 1.327 72.3 .404 1.008 66.6 179.6 .6010 1.415A 90.3 .E49 - . O  1.8 8.1 
-1.7 .738 04.4 .e34 1.192 161.0 422.3 .913 1.470 100.6 1.063 - . 4  -18.2 318.P 
4.87 8.26 2.11 12.71 ell/?, 102.1  17.0 11.0 .311 7.862 10.9 49.8 7.9 9 4 . 5 0  
1.0 ,894 108.5 ,573 ,822 219.7 434.1 .lis 1.1290 110.9 1.240 2 . 1  7.1 137.1 
2.0 1.323 70.7 ,418 .996 71.6 180.2 .SO00 1.411 89.9 .E42 - .4  2 . 0  7.3 
-1.8 .73S 82.8 .PI2 1.186 137.2 428.1 .E87 Q.464 102.1 1.062 - .4  -1O.C 523 .9  
5.08 0.46 2.70 13.11 2/1 /2  103.4 13.2 12.0 ,308 9,572 9.0 53.0 6.3 0 3 - 4 0  
_____ ___  WAR8 ARRXVAL DATE = P448640 ( 5 AUG 199t) 
.I ,825 00.4 ,320 ,768 172.3 459.2 ,523 1.014 106.4 1.205 3.9 10.5 1L6.9 
E . 2  1.333 73.9 ,393 1.023 80.8 182.0 .6220 1.421 8 0 . 9  .OS4 -.I 1.3 7.9 
-1.4 .746 90.8 .191 1.225 183.3 391.1 .BO1 1.4390 94.6 1.076 - A  -C4.6 L99.9 














4-8910 4-0073.0 .102 255.0 -t1.4 .5 ,832 91.2 a304 -772 182.7 4 9 6 . 1  -537 1.0010 107.4 1.200 3.4 10.9 L26.8 ,362 
4-3673.0 4-0040 ,362 149.0 8.1 2.3 1.330 15.0 .384 1.030 57.2 161.0 .E340 1.425 89.0  .e50 - .9  .9 8 . 5  . 21?  
4-8090 4-9150 ,125 12.0 -4.9 -1.0 .143 90.1 .198 1.LIS 180.4 397.8 ,981 1.4580 9S.9 S.073’ -,3 -C3.3 300.9 a133 
81.52 6.85 4.18 4.07 8 . 0 5  2.67 11,.17 P / i / Z  108.7 38.1 22.3 .418 S . 1 6 5  12.0 40.0 6.9 06.80 1.907 
4-OIL0 4-8613.0 .¶E9 241.5 -20.3 -3 .E40 95.0 .a04 ,777 191.5 455.6 ,141 1.0130 107.3 8 .211  3.4, 10.8 126.9 a361 
4-0615.0 4-0040 ,361 148.9 8.2 t.3 1.336 78.1 ,384 1.030 57.0 181.8 ,6330 1.429 89.0 .6S8 - .9  .9 8.5 . e l?  
4-0890 4-9100 e122 10.7 -3.6 -1.6 .?40 89.5 .202 1.213 171.1 404.1 ,960 1.459 9 Y . O  1.010 -e3 -LI.O 303.9 -149 
li.15 0.09 4.20 4.06 8.05  L.01 11.93 2/1/2 108.1 31.0 21.9 ,460 3.267 11.0 48.8 0 . 7  91-10  1.984 
4-0530 4-8018.0 ,192 C40.9 -19.t .4  ,849 98.3 .3l2 .Ye3 199.3 455.1 .SSO 1.0290 107.? 1.219 5.5 10.3 128.7 ,311 
4-0673.0 4-0040 .571 149.5 1.8 2.3 1.335 74.6 .S88 1.027 58.7 181.8 .6290 1.423 88.9 ,650 - . O  9 . 1  @‘.E .Ll9 
4-0810 4-9110 .119 C2.5 -1.0 -1.7 ,731 88.3 ,210 1.207 173.6 410.1 .953 1.460 90.1 1.068 - .5  -LO.I 900.1 ,158 
































15 t .b ’  










2 . L  








0 . 1  





8 . 9  
1 .0 
-6.E 
4 . P 3  
,860 







- 8 7  














































. 3  494.4 
10.4 103.0 
16P.0 427.0 
110.1 1 3 . 1  
e418850 ( 1 5  I 
,933 1.0490 106.8 %.e20 
.6160 1.421 88.6 .E53 
.OS6 1.481 99.e 1.066 
18.4 , 401  0.L43 11.0 
.le4 1.0790 109.6 P.2E9 
,6040 1.426 .68.8 .647 
,910 1.471 100.4 3.064 
$ 5 . 0  .358 V.236 9.9 
.a14 1.1190 $10.8 I.238 
.1840 1 .U28  81.9 ,640 
,892 9 .482  101.6 I . 0 8 3  
33.0 .J13 8.893 5 . 0  
3.L 0.3 131.5 .3Q7 
- . I  l.3 7.0 . e m  
-19.0 313.0 .IO5 
0.9 95.80 1.1041 
lQO.4 437. 
91.1 $84.1  
186.4 990 .1  
113.0 3 1 . 5  
0.0 . 4  .a38 44.L ,306 ,174 189.0 456.8 ,937 1.0100 I01.5 1.L09 3. 
6.P 0 . 9  1.330 79.0 .386 1.036 56.9 184.4 -8350  1.430 81.3 . 6 J J  -. 
961  1.4710 01.L 1.07L -. 
L.6 ,413 9 .191  11.4 49. 
0.0 .$  , 8 4 3  07 .8  . J l S  .?Y9 197.6 458.0 , 536  1.0230 107.8 $.E15 3 . 9  1 O . L  l l l . 0  *s?L 
7.9 ’ L . 3  I.387 T4.6 .$SI 1.034 58.2 184.5 ,0300 1.438 8 7 . 1  , 0 5 4  - . I  1 . 3  7.9 
4-0830 4-9110  ,126 19.1 -5.t -1.8 .732 89.8 ,214 1.212 179.2 410.0 ,933 1.470 98.2 1.009 - S O  -19.2 S O ? . )  
1 . 2 S  4 . 5 L  4 - 0 1  #.e6 2.73 15 .11  L/l/2 115.0 26.1 e1.3 .a31 1.119 11.0 5 0 . 7  0 . 0  06.80 8 . 0 2 4  
6 - 8 S 4 0  4-8077.L .el8 242.0 -18.4 .7 .e56 100.9 ,326 .?e7 204.r 455.8 .S30 1.0430 108.5 1 . 2 1 1  5 . 1  0 . 3  133.6 - 3 8 7  
4-0871.1 4-0050 -307 193.0 7.1 t.L 1.335 73.8 ,397 1.030 60.9 181.7 .62lD 1 .438  86.9 ,650 - a 0  1 . 5  1 . 0  
4-6800 4-9100 .I24 2S.3 - .9  -1.8 .728 60.6 .i?22‘1.204 175.2 411.0 ,936 i.172 99.3 1 .061  - a 0  -17.8 312.9 * l o ?  
12. I9  1.61 4.96 4 .97  8.56 2.66 12.40 2/1/2 i l 5 . 2  21.6 19.3 ,402 9.996 10.3 5t.S 9 . 9  96-10  1.994 
4-0B50 4-6679.3 . L I S  244.1 -10.2 .9 .OS9 104.1 .344 .797 211.1 459.Y .523 1.0110 109.5 1.224 C . 9  6.L 1s7.l * 4 0 @  
4-0619.3 4-0650 -406 154.1 6.6 2.1 1.532 72.8 .401 1.023 64.6 181.0 .SO70 1.439 80.6 - 6 4 5  - .4 1.9 7.2 *+?so 
800 4-9190 .I22 S2.0 1.0 -1.8 .723 81.3 .e34 1.196 171.1 421.0 .917 1.478 100.4 1.005 - e o  -16.C 318.4 * E O r  
13.29 6.17 1.18 S.12 8.51 2.01 12.67 2/1/2 115.1 17.7 16.9 .361 6.815 9.t 14.9 9.2 95.20 @.OD9 
4-3180 4-86OP.O e290 t48.1 -10.4 1.3 .BO4 107.3 ,307 .a10 210.8 4 5 5 . 8  ,513 1.1000 110.0 1.232 1.6 0.8 141.4 *430 
4-6002.0 4-8050 -430 1 1 5 . 5  S.9 L.0 1.329 71.t .420 1.014 69.2 105.4 .S890 1.440 86.1 ,639 -*3 L.C 0 . 7  - 2 4 4  
4-0800 4-9200 .lCC 41.0 5.0 -1.0 ,721 85.6 .e40 1.189 168.9 426.3 ,891 1 .403  101.1  1.003 - .O  -14.3 3L4.3 
14.t1 0.94 6.34 5.33 @.?I 2.61 15.01 t/1/L 115.8 14.1 14.1 ,317 8.173 7.3 58.0 3.6 94.10 t.272 - UAR8 ARRXVAL DATE = C440000 125 AUC 1992) 
4-8SCO 4-0610.0 -168 234.8 -19.0 
4-0570.0 4-8000 .360 155:4 , 0.1 
4-8090 4-0100 .I47 lt.5 -5 .1  
4-0580 4-0617.4 ,104 L47.8 - io .#  
4-0071.4 4-0890 .a15 113.0 1.8 
4-0000 4-0170 .141 16.8 -9.0 
it.30 y.30 4.ca 
ic.mo 1.44 4.41 
STOPOVER T I M E  f 30 CAYS 1993 OUTBOUNO SWINGBY M133ION OURATION 040 D A I S  
MAR3 ARRIVAL DATE 2440860 



















PSI  4 
PS I  6 
E 
8 5 . 3  
9 9 . 4  
5.614 
-1oe.i- 
v z  
v 4  




9 . 8  
--'Y - 
swNte;-s6E.Ec1- R1l oECLii-.- -. 
LAUNCH V 1 PSI I ECCEN SMA THE11 
SWNt8Y ARRIVE 3PEEO3 R A 3  OECL3 I 3 V S PSI  3 ECCEN $MA THE13 
DEPART RETURN SPEED5 RA5 OECLS I 5 V 5 PSI  5 ECCEN SMA W E T 5  
4 - 8 S 4 0  4-6618.8 .213 245.5  - 1 8 . 2  . 6  .652 100 .3  .32S .?E2 203.0 
4-0890 4-9160 .134 22 .2  - 1 . 6  -1 .9  . 7 2 3  9 0 . 2  .221 1.209 180.1 
12.87 7.72  4 . 6 8  S . 1 5  8 . 5 3  2.85 12.44 2/1/2 120.3 
PROP_-AERO-OVL DVA EVA OVD EVR TYP - -- - __ 
4 - 6 6 m . o  4-me.o .386 156 .2  1 . 3  2.2  i . 3 3 8  1 3 . 9  .do0 1.038 60.0 
R A 2  3PEECP 
R A 4  OPEECI 
R A 6  3PEEDO 
ETA PERIC 
I 2 DECLZ 
1 4 DECL4 
1 6 OECL6 
RAP -0ECLP 
3 . 1  9 . 2  
- . 5  2 .1  
.e -18.7 
3 5 . 3  5 . 1  
- 
2.8 8.0 139.2  - 4 0 7  
- . 4  2 . 4  1 . 0  , 2 4 2  
.2 -1S.P 318.3  .ZOO 
5 7 . 6  4 . 4  95 .40  % . g o t  
2.5 - z 0 . 1  2 8 143.1  1 5 ,433  .e50
.e - 1 3 . 5  324 .3  .e29 
60.1 2 .8  94.4D t . 103  
1 3 5 . 3  .366  
8 . 1  .e37  
312 .5  .190 
90.30  1.089 
4 - 0 5 5 0  4-8680.9 e 2 4 8  246.6  -18.0 
4-0080.9 4-8880 -401 151 .2  6.7 
4-8090 4-9190 . I29  26 .9  . I  
1.1  ,854 103.) .342 .192 209.5 416.5 .521 1.0630 109.3 1.220 
2.1 1.336 72.8  .409 1.032 63.4  1 8 7 . 3  .6100 1.454 8 S . O  ,844 
- 1 . 9  . ? l e  8 8 . 9  .236 1.200 116.4 420 .8  .911  1.484 100.5 1.068 
5.29 8 . 6 1  2 .16  12.70 21112 12O.S 11.8 '18.0 -364 8 .409  8 . 6  18 .48  8 . 1 9  5 . 4 5  
4-3500 4-8683.4 a290 250 .1  -18.1 
4-0003.4 4-0860 a 4 3 3  158.0 5 . 9  
4-8090 4-9200 . I 2 6  3 1 . 1  3.6 
14.36  8 . 6 7  6 .19  
-_-___I--- __-._I_ 
1.4  .879 106 .7  ,364 .8OS 215.3  456.4 . ! I l l  1.0980 110 .1  1.228 
2 .0  1.332 1 1 . 4  ,421 1.024 6 7 . 9  181.6 .S930 1.456 84 .5  . E 3 8  
4.49 8 . 8 1  2.68 13.01 2/1/2 120.7 1 4 . 4  1 5 . 2  -321 1 . S 5 6  6 . 9  
- 1 . 9  . r i a  81 .4  .e48 1 .192  112.0 421.9  ,896  1 .488  101.6 1.064 
-- . MARS ARRIVAL DATE = 24488ro I 4 SEP 1992) - . . - 
4-8510 4-8680.7 .lei 2 1 3 . 1  -10.8 1.0 .e22 87.6 .324 .re2 114.9  461.0 . s t s  1.009 108.1 1.200 
4-8660.7 4-8810 .388 i s 9 . 7  1.2  2.2 1.341 1 3 . 9  ,404 i . 0 4 8  59.4 169 .2  .e240 1.411 8 3 . 9  .646 
4-8900 4-9150 -172 9 . 2  - 6 . 4  -2 .7  . I 3 1  9 5 . 1  .el8 1.246 198.8 399.5 .914 1.5180 9 6 . 8  1.031 
'13.40 8.06 4 . 4 2  5 .34  8 . 7 2  3 .63  11 .96  2/1/2 124.1  36.4 23.0 -399 5 . 0 0 1  12.0 
3.S 1 0 . 4  136.0 -386  
- . 4  3 . 0  9 . 3  .e44  
.9 -14.5 2 9 1 . 0  . 1 5 1  
58.P 7 . 9  94 .90  1 .599  
3.3 10.3 1 3 5 . 1  , 3 1 3  
- . s  2 . 1  9 . 1  .e40 
.O -16.1 301.2 . l a 4  
56 .1  0 . 0  96.10  1 .672  
3.2 9 . 9  135.9 .a75 
.I -16.L 300.4 .179 
-.I 2 . 1  9 . 5  -241  
5 6 . 1  5 . 2  ~ 6 . s ~  $ . r e 2  
3.0 9.0 138.1 e386 
- . 4  2 .9  9 . 3  .e44  
. 4  - 1 5 . 5  312.0 .195 
 SI.^ 4 . 1  96.10 i . r r s  
2.8 1.9 1 4 1 . 5  .do5 
- . 3  3.5 9 .1 ,249 
. 4  -14.L 318.0 .el&? 
6 0 . 4  3.9 9 5 . W  1 . 8 4 3  
4-0120 4-8679.1 
















1 5 . 1 5  
. 3 r3  
260.2 -19 .1  
1 s 9 . 0  1 .9  
1 1 . 9  -6.3 
7.72  4 . 2 7  
2 5 1 . 9  -18.S 
159.1 7 . 8  
1 5 . 5  - 4 . 4  
248 .5  -18.0 
1 5 9 . 6  1 . 3  
20.2 - 2 . 4  
7 .90  4 . 8 0  
1.11 4 . 4 3  
.8 .83 
2.3 1.34 
-2 .4  .12 
5.23 8 . 6  
.161 
1.012 





2/1/2 . 118 
1.048 
1.216 
2/1 /2  
1.2 ,860 102.8 ,341 .?e7 201.8 4 5 1 . 3  -519  1 . 0 5 5 0  109 .1  1 .211  
2.1 1.339 13.0 . 4 1 l  1 .043  6 2 . 4  1 8 9 . 3  . 6 l 4 0  t . 4 1 2  83.8 .643 
-2.0 .713 90.6 .241 1,208 181.8 420.7  ,915 1.4960 100.8  1.068 
1 - 4 6  8 . 8 4  2.95 12.76 2/1/2 124.8  17.9 19.1 e566 6.034 8 . 3  
1 . 5  ,814 '106.0 .362 .TO9 213.7 4 1 7 . 3  .510 1.0880 ilO.8 1.224 
2 .0  1.336 11.6  .423 1.035 68.S 169.6  ,5910 1 .473  83.1 .6I7 
- 1 . 9  ,108 89.0 ,251 1.196 111.t 425.6  .e95  1 .491  1 0 1 . 7  1.066 
3.65 9.03 2.83 13.04  2/1/2 124.8 14.6 1 8 . 4  .32S 7.003 8.7 
0 9 2 . 3  .312 
3 14 .1  .391 
1 94.2  .222 
,2 3.45  12.12 
8 9 8 . 1  .314 
'2 9 3 . 1  2 2 1  
83 3.21  12.30 
18 9 9 . 1  .325 
1 7 4 . 0  .403  
8 9 1 . 9  ,233 
'1 3.10 12.51 
2 1 4 . 6  .398 
1 8 S . l  458.9 
5 6 . 1  189 .0  
194.9 4 0 5 . 2  
124 .6  30.6  
193.6 458 .0  
57 .1  189 .0  
190 .1  410 .6  
124.6 25 ,7  
s 9 . 1  189 .2  
186.4 415 .1  
124 .7  21.6 
2oi.i 411.5  
,521 1.0060 108.0 1.203 
,6340 1 .410  84.1 .649 
.962  1.5100 9 7 . 7  1.011 








4 - e e r 9 . 3  4-6870 
4-868o.a 4-8070 
.S29 1.0140 108.0 1.201 
.633D 1.410 8 4 . 1  .649 
.948 1.1040 9 8 . 7  1.014 
23.0 ,428 5.02s 1 0 . 4  
.526  1.0310 108.6 1.211 
,933  1.4990 9 9 . 6  1 .071  
21.5 .403 5 .405  9 . 5  
.w!so 1.471 63.9 ,641 
.8 .83 
2.2 1.34 
-2.2 .72  
5.2s 8.6 
1.0 - 8 4  
2.2  1.34 
- 2 . 1  . 7 1  
1.33 8.1  
248.9  -11 .8  
160.S 6.6 
26.0 - . I  
8.29 5 .34  
r-saeo 4-068s.o ,283 e5r.o - 1 1 . 9  
14.~3 a.08 6.05 
4-0005.0  4-8310 ,430 161.8 S.9 
4-8900 4-9200 .133 3 3 . 3  2 .6  
L.4 6 . 5  1 4 5 . 3  ,430  
. 3  -1L.6 324.1 .E31 
- . i  3 . 7  8.0 .IS? 
03.3 2.3 94.10  1 .949  - MAR8 ARRIVAL QAT€ = 2448880 (14 8EP 1991) 
3.8 
- . 2  
1 - 9  
61.1 
3 . 4  - . 4  
1 . 2  
S9.6 
3.2 
- . 4  
* 9  
89.9 
3 . 0  
- . 3  
61.2 
L . 1  
- . e  
.e 
81.3 
2 . 4  
.O .e 
08.1 
. I  
1 0 . 2  1 4 1 . o  
4 . 3  10.8 
-0 .9  294 .0  
9 . 5  93.7Q 
l 0 . e  138.3 
3 .9  1 1 . 1  
- 1 3 . 2  2 9 9 . 9  








1 . 5 1 3  
. s i r  
.249 
. l a 0  
1 .ozs  
, 3 0 1  




. e 5 0  
1 .727  
-426  
. e 6 3  











4-8910 4-91 r0 
,195 280.2 - 1 7 . 4  
,404 1 6 3 . 9  6 . 1  
, 1 9 5  1 0 . 5  -10.1 
14.39 8.16 4 . 6 2  
1 . 4  .e17 
2.0 1.343 
-3 .6  . I 3 0  
1 . 8 3  9.01 
81.8 .336 , 758  
73.2  ,414 1 .014  
9 1 . 0  .e31 1.261 
4 . 1 4  12.10 2 /1 /2  




182 .5  






126 .3  
1 9 9 . 2  
58 .3  
192.0  
128 .4  












4 8 0 . 2  
191 .o 
405.9  
30 .4  
419 .0  
191 - 0  
411.1  
2S.6 
458 .5  
191 .1  
418 .0  




1 1 . 9  
458.1  
191 .4  
425.5 
















2 2 . 4  







1 1 . 7  
1 . 0 1 3  








1 . 4 8 9  
1.5280 
~ 4 2 2  
1 .oeso 
1.489 




1.5130 - 368 
1 .492  
1 . $090 
.328 
1 .or80 
1 0 9 . 1  
9 1 . 3  
5 .019  
108.3 
6 2 . 1  
9 8 . 2  
4 .760  
1 0 6 . e  
82.8 
9 9 . 1  




5 . 1 5 7  
109.4  
82 .3  
100 .9  
5.691 
















1 . e03  
.e45 
I .073 
9 . 3  
1.214 . 842 
1 .010  
8 . 1  
1.221 
.631 
1 . 0 0 0  
0.B 
. e41  
.172 260.1 -18.3 
,163 12.2 - 6 . 9  
13.64 8 . 1 9  4 . 3 1  
. 3 r 9  162.7  1 . 5  
1 . 1  .826 9 1 . 2  . 3 l 1  .163 
2.2  1 .345  74.5 -404 1 .060  
-* .E .725 96 .1  .E33 1 .249  
5 .41  8 . 8 4  3 . 8 8  12.23 2/1/2 
.119 2 5 6 . 5  - 1 8 . 1  1 .0  .a34 9 5 . 2  .318 .168 
- 3 1 1  102.1  1 . 3  2 .2  1.345 1 4 . 6  ,403 1.061 
13 .50  8.08 4 . 4 0  5.44 8 . 8 3  3.88 12.41 2/1 /2  
. i 7 3  15.2 - 4 . 1  - 2 . 5  . r i ~  9 5 . 0  .e36 1.236 
9 . 7  l S 0 . 1  
3 . 8  l i . 1  
-14 .4  305 .4  




4 - 0 5 5 0  4-8084.2  





1 . 1  .a44 
2.1  1 . 3 4 4  
-2.3 .714 
3 - 5 1  8 . 8 9  
9 8 . 1  ,325 .174 
14 .1  .do? i.0~8 
9 3 . 8  .241 1 .225  
3 .43  12 .81  2/1 /2  
,231 251.4 - 1 1 . 5  
.4C6 1 0 3 . 9  6 . 5  
.I53 2 4 . 1  - . 4  
14 .09  8 . 4 8  3.23 
1 .3  .e51 
2.0  1.343 
- 2 . 1  , 108  
S.63 9 . 0 1  
102.1 .339 . r e 2  
13.1  .414 1 .053  
9 2 . 4  .e41  1 .213  
3 . e3  ¶$!,e4 Z / l / 2  
1 . 3  1 4 3 . 0  
4 . 3  10.0 
- 1 3 . 2  3 1 7 . 5  
3.6 95.90  
,275 253 .9  - 2 7 . 1  1 . 8  . e m  105.3 ,559 ,193  
. 4 2 8  165.2  5 . 6  1 . 9  1 .340  71.9 ,425 1 .047  
.144 3 0 . 4  2 . 1  - 2 . 0  ,703  90.8 ,256 1.202 
14.70 0 .95  5 . 0 1  1.01 9 . 1 9  5 .04  13 .11  2/1 /2  
6 . 4  141.4 
- i t . @  s 2 3 . 9  
4 . 1  1 0 . 1  
2 .1  94 .90  
-- _- MARS ARRIVAL OAT€ : 2446390 I24 3BP 1992) __-_ 
1 . 3  .e22 6 9 . 9  .323 ,159  1 7 9 . 1  461.6 . 5 1 4  1.004 108.1 1.191 3 . 4  10.0 1 4 1 . 9  . $ o r  
e . $  1 . 3 4 0  14.2  . i i i  1.069 51.4 192.8 .e300 1.509 8 1 . 4  .e43 -.I 5 . 3  13 .1  . z50  
- 3 . 0  9 6 . 2  .e48 1.265 eor.0 406.7 . 9 s $  1 . sr60  c 8 . r  1.081 1.0 - 9 . 5  z s o . ~  . t o r  
1.2 .e30 9 4 . t  . s i 9  ,764 189.1  460.2 . s z i  1.0010 100.4 1 . ~ 0 1  3 . 2  9 . 0  141 .6  .so1 
0.1 1.340 14.5 ,408 i . o n  53.3 192.1 .6340 i . 1 0 8  41.1 ,844 - . t  5.e  1 3 . 1  . e56  
3.68 9 . 0 6  4 . 4 0  12.40 2 /1 /2  131,.5 3 0 . 1  e 4 . 7  .401 4.374 11.4 0 3 . 2  7 . 3  05 .00  1 . 4 7 4  
-Z.9 - 1 1 1  9 1 . 0  .248 1.250 202.S 411.1  -940  l.SbO0 9 9 . 6  1.081 1.3 -12 .3  304 .3  - 1 0 0  
1.84 9 . 0 2  4 . 1 1  1 2 . 5 5  2/1/2 131.5  21.5 2 4 . 6  .414 4 .639  10 .3  83.2 5.8 90.70 1 . 5 2 9  
4-osz0  4-aoo4.e .irr 2 w . s  - 1 1 . 3  
4-0004.8  4-0600  . 381  106.7 6 . P  
4-6920 4-9100 ,200 13.4 - 1 . 7  
1 4 . 4 6  8 .78  4 . 3 1  
4-0330 4-0033.a .118 261.S - 1 1 . 5  
4-0003.4 4-0t390 . S O 1  160.4 7 . 2  
4-8920 4-@110 .193 l S . 6  -1 .9  
'14.13 8.49 4 .39  
4-6540 4 4 0 8 4 . 3  . i g e  255 .6  - 1 7 . 3  1.3  .e39 91 .9  .ws . r ro  191.1 4 5 9 . s  .szo 1 . 0 ~ 0 0  io8.r 1.205 3 . 0  3 . 0  143 .1  . 3 m  
4-0604.5 4-8090 .SO8 1 6 6 . 1  6 . 9  2.1 1.348 74.1 . 4 l l  1 .069  11 .5  192.8 ,8290 1.509 6 1 . 4  ,643 -.I 1.3 1 3 . 1  .258 
4-9920 4-9100 -131 18.9 - 2 . 1  -2.S . ? l l  9 5 . 1  ,251 1 .236  191 .7  416.4 .925 1.5460 100.4 1.017 1.0 -12.8 310.0 -21% 
14.18 8 . 4 9  4 . 6 6  5 .89  9.01 3.83  12.74 W l / 2  1 3 1 . 5  21 .4  23 .4  ,400 4 . 9 3 2  9 . 2  6 4 . 3  4 . 0  90.60 1 . l 7 C  
4-8550 4-8005.9 .229 254 .2  -11.2 1 . 5  .E50 101 .3  .338 . ? I 7  204.1 459 .2  .514 1.0400 109.4 1.2'10 2 .1  7 . 7  1 4 5 . 9  e403 
4-6035.9 4-3890 .403 161.1 6.3 2.0 1.348 13.3 .418 1,065 60.1 192.9 .6200 1.110 81.1 . e40  - S O  5.0 13.0 * P o 3  
4-89&30 4-9190 ~ 1 0 9  23.1 -.I -2 .3  .?OS 9 4 . 3  .256 1.222 192.8  421.1 .909 1.5310 1 0 1 . 3  1 .013  . 9  -12.2 311.0  e220 
14-10  8.10 S.13 5.80 9 . 1 8  3.11 12.96 ell/$! 131.5 1 7 . 9  21 .4  .370 5.382 8 . 0  66.3 3.6 9 0 . 0 0  1.020 
4-6560 4-0688-L -261 2S6.0 -11 .4  ' 1 . 7  .E63 104.6  .357 .?e8 210.4 459 .0  ,508 1.0690 110 .5  1.211 2 . 4  6.3 149.6  a420 
4-8oO8.L 4-3390 -423  168 .6  S a 6  1.9 1.344 72.1 -426 1 .059  63.8 193.0  .EO60 1.511. 00.6  ,656 e l  6.0  12.9 - 2 8 9  
4-6920 4-9200 - 1 5 8  28.8 1 . 6  -2 .1  .I98 9 2 . 8  .263 1.209 181.8 425.6  .891 1.S270 102.2 1 .070  - 0  -10.9 323.9 -241 















I a166 1 
I 1.080 
1.2SO 2 
L / l / t  1 
900 ( 4 OCT 1992) - 
.6 461.4  . I 1 8  1.OOSO 
. l  194 .3  ,6330 1,529 
.3 4 1 t . 3  .931 1.60000 
.L 2S.8 25.4 .405 
WAR8 A R R I V A L  
4-8550 4-08OS.9 -118 261.0 -16.8 1 . 4  .626 93.1  .32 
4-0065.9 4-8900 .38S 110.1 6.1 2 . 0  1.351 74.4 .41 
14 .88  9.03 4.39 5.83 9.21 4 . 6 4  lL.7 
4-6S40 4-0686.3 . I94  239.1 -16.8 1.5 .E35 9 7 . 0  .31 
4-0668.8 4-6900 .389 170.4 6.5 1.9 1.311 1 4 . 1  .41 
4-6930 4-9100 . U ) L  19 .4  -2.6 -?!.e .110 91.9 .2d 
4 - 8 0 ~ 0  4-0 iro  .im 16.8 -s.2 -3.5 . r i r  90.2 .ea 
u . r r  ' a . ~  *.ai s.88 s a 4  4.80 sc.g 
108.6 1. 
80.8 . 
100.2 1 .  
4 . 1 1 0  I 
108.8 1. 
8 O . L  . 




















- . O  
L.0 
66.6 
9 . S  144.7  
6 . 7  19.5  
-9.6 303.0 
6.3 90.40 
0 . 7  143.9  
6 . 7  1s.s 
-11.2 801.1 
8.0 90.60 
.9 460.5 .516 1.01SO 
8.8 194.3 .6310 1.529 
. 4  416.9 .92O 1.5800 




67 .8  1. 
2 59 
6 T O I O V E R  T I M E  1 30 D A Y 8  1993 OUTBOUND SWINGBY 
-_ MAR8 A R R I Y A L  D A T E  = 2446770 (27 MAY 1992) - 
4-6480 4-6666.3 -197 261.3 -24.9 - . 4  .830 83.0 .324 .778 164.9 457.1 .526 1,030 106.5 1.214 3.2 9.7 115 .1  
4-6666*3 4-6770 a364 139.0 5.7 1 .7  1.354 74.3 .417 1.082 56.2 148.0 .6310 1.532A 108.9 -723 -1.0 10.0 C9.7 ,301 
4-6600 M l 6 O  ,143 39.6 9.0 -1.2 .779 61.2 .el6 1.206 143.8 412.7 .945 1.467 98.7 1.066 -1.4 -20.8 207.5 -174 
14.58 7.67 4.61 6.01 10.26 3.02 12.23 2/1/2 42.4 25.7 23.6 ,407 4.386 12.9 35.9 9 . 1  98.00 1.560 
4-6490 4-0663.1 ~ 1 5 9  249.1 -25.7 - . I  .a36 88.2 ,296 .782 17S.6 453.2 .550 1.013 106.? 1.217 3.2 10.9 112.2 ,349 
4-6663*1 4-6710 -349 136.9 6.4 1.7 1.359 76.3 .405 1.096 49.4 146.4 .6520 1.539A 106.7 $ 7 3 1  -1.2 10.0 31.1 ~ 8 0 0  
4-6600 4-9170 -156 43.7 9.6 -1 .4  .778 79.8 .235 1.203 141.6 420.0 .920 1.486 100.3 1.066 -1.4 -27.7 301.7 . L O 3  
14.e4 7.48 4.15 6.77 10.14 3.33 12.62 ell/$? 41.e 20.1 26.8 .494 4.322 13.1 34.1 9.6 100.10 1.640 
4-6100 4-6662.1 e 1 5 2  237.5 -P4.4 -.8 .e42 92.1 .288 .785  165.2 451.5 .559 1.0110 106.2 1.219 3.4 11.7 111.6 -339 
4-6662.1 4-6770 -339 139.0 6.6 1.7 1.360 76.9 .402 1.099 47.5 146.0 .e580 1.541A 108.6 -734 -1.2 10.0 31.8 .e96 
4-6600 4-9160 -179  47.6 10.6 -1.7 . I 7 6  78.1 .e60 1.199 139.4 427.4 ,888 1.511 102.3 1.015 -1.5 -25.8 306.1 st37 
14.57 7.64 4.06 6.73 10.10 3.78 13.14 2/1/2 40.9 15.2 27.5 .522 4.205 14.2 33.6  10.1 101.00 1 .675  
- . . - MAR8 A R R I V A L  D A T E  2448780 t 6 JUN 1992) -- 
4-0460 4-6669.0 a214 265.5 -23.9 - . l  .828 81.5 .337 .776 162.6 459.0 .514 1.037 109.4 1.211 3 .3  9.5  116*6 e402 
4-6669.0 4-6760 ,402 139.1 5 . 7  1.6 1.340 73.0 .Ill 1.040 62.4 156.2 .6130 1.4671 104.9 a 6 9 5  - a 9  8.4 2 1 i 4  *270 
4-6610 4-9160 ,130 3 6 . 1  6.0 -1.2 .I75 82.2 .e09 1.205 147.5 410.2 .953 1.457 98.1 1.067 -1.3 -26.9 299.8 -165  
13.66 7.66 4.90 Ot0O 9.30 2.76 12.12 2/1/2 53.3 21.4 20.5 -372 5.630 15.3 37.5 10.6 94.10 1.7LS 
4-6490 4-6664.0 -164  253.1 -25.2 -.I .834 87.5 .SO1 -760 174.1 454.3 -545 1.014 101.1 1.215 3 . 3  10.1 114.5 *356 
4-6664.0 4-6760 .356 136.4 6.6 1.8 1.347 75.6 ,393 1.056 13.7 154.2 .E420 1.474A 104..6 ,707 -1.1 8.1 L7.3 . L E 3  
4-6610 4-9170 -142  43.4 9.0 -1.4 .773 A1.O .e25 1.201 145.2 417.4 -930 1.47P 99.6 1.066 -1.C -26.9 303.6 ~ 1 9 1  
13-09: ?.e l  4.21 5.81 9.19 3.00 12-45 2/1/2 51.3 21.7 24.0 ,416 4.809 13.L 51.0 9.8 9 6 . L O  1.6¶1 
4-6500 4-6663.5 - 1 5 2  241.1 -24.3 -.E .e40 91.5 .e90 . T O 3  183.8 452.3 .956 1.0100 106.4 1.217 3.4 11.5 113.4 -343 
4-6863.1 4-6760 ,345 138.3 7.0 1.8 1.349 78.3 .389 1.063 5 1 . 1  153.6 .6500 1.4761 104.0 e 7 1 0  -1.2 6.5 26.1 . L E 1  
4-6610 4-9160 .159 48.2 iO.3 -1.6 .771 79.5 .E47 1.197 142.7 424.5 -902 1.493 101.4 1.061 -1.3 -21.0 306.3 * L L l  
13-14 7.42 4.07 5.76 9.14 3.35 12.89 2/1/2 50.6 16.6 25.0 .512 4.626 14.1 34.2 10.4 99.40 1.616 
4-0510 4-0663.1 -162 e32.4 -22.3 -.E .E47 95.0 .292 .787 192.4 451.4 ,158 1.0170 106.4 1.220 3.5 11.9 114.0 -344 
4-6663*? 4-6760 ,344 136.3 6.9 1.6 1.348 76.3 ,369 1.062 51.4 153.7 ,6490 1.476A 104.0 -710 - 1 s t  8.1 C 6 . 0  .e61 
4-6610 4-9190 * I 6 2  52.9 11.6 -1.9 .770 77.5 .274 1.194 140.4 431.6 .666,1.521 103.5 1.064 -1.3 -L3*1 315.4 *e56 
13.79 8.03 4.16 5.16 9.14 3.84 13.49 2/1/2 50.9 12.3 24.4 ,509 4.725 15 .1  84.3 '11.5 99-30 1.666 
4-65CO 4-6664.0 ,184 228.2 -20.6 -.E .e55 98.2 .SO0 ,793 200.2 451.0 , 5 5 1  1.0310 106.6 1.224 3 . 5  11.6 111.0 ,314 
4-6664.0 4-6760 ~ 3 5 4  136.4 6.7 1.6 1.347 75.7 -392 1.050 53.3 lS4.l -6430 1.474A 104.6 -706 -1.1 6.1 27.6 *e63 
4-6610 4-9.200 . t i 3  57.2 12.9 -2.1 ,768 74.9 ,311 1.190 €38.3 439.1 $820 1.159 106.1 1.064 -1.4 -21.1 318.6 ,305 
14.84 9.04 4.47 5.60 9.18 4.57 14.33 2/1/2 51.3 8.3 22.9 .461 5.039 16.0 31.0 12.6 96.40 1.943 
HARE ARRIVAL DATE = ~44e790 ( i o  JUN 1992) 
4-6460 4-6666.6 .170 257.1 -24.6 
4-6666.0 4-6790 .SO3 138.9 6.6 
4 - 6 6 L O  4-9170 ,129 42.0 1.6 
4-8100 4-0661.0 .154 244.1 -24.1 
4-0665.0 4-6790 .346 136.6 7.3 
4 - 6 6 L O  4-0100 .I43 47.5 9.3 
12.21 7.10 4.09 
ir .e i  7.03 4.26 
-.4 .E32 86.7 ,306 
1.9 1.339 75.0 -388 
-1.4 ,768 82.2 ,218 
5.18 8.56 2.75 12.32 
- . 5  ,836 91.0 .e93 
1.9 1.341 75 .9  .382 
-1.6 ,766 60.7 .e37 
1.11 0.49 3.01 l 2 .1 l  
,777 172.4 455.5 ,539 1.016 107.4 
1.035 56.9 160.9 ,6340 1.437A 101.4 
1.200 149.1 415.2 .OS9 1.462 99.0 
2/1/2 62.2 23.1 22.2 .I56 5.195 
,761 162.3 453.1 ,552 1.0100 106.6 
1.041 53.7 160.2 .E440 1.438A 101.4 
1.196 146.4 422.0 ,913 1.479 100.7 
c/1/2 61.5 18.1 23.4 .so1 4.936 
1.213 3 .3  10.6 116.6 .363 
.690 -1.0 6.7 L3.L .C36 
1.066 -1.1 -L6.1 301.2 -101 
13.2 30.4 9.7 96.70 1.914 
1.216 3.4 11.3 111.1 -340 
.E94 -1.P 6.7 24.0 .c35 
1.064 -1.1 -24.1 309.6 .LO9 
13.6 35.4 10.0 96.30 1.973 
4-6110 4-6664.9 ,160 23I.L -22.3 -.!I .e45 94.5 .e93 .785 191.1 412.1 .555 1.0150 106.5 1.216 3.4 11.7 115.7 ,546 
4-6664.6 4-6790 .346 138.6 7.3 1.9 1.341 76.0 -581 1.041 53.5 160.2 ,6440 1.439A 101.4 -694 -1.1 6.7 L4.0 .LS5 
4-9620 4-9190 .161 53.0 11.0 -1.6 .764 79.0 .e60 1.192 143.8 428.9 ,862 1.502 102 .5  1.063 -1.1 -L2.1 314.9 .Lit 




4 - o m  4-0067.1 
4-666r.3 4-6790 







4-6630.  4-6160 
. l o 1  230.3 
,354 136.0 
.lo7 56.3 
13.53 6 .39  
.e11 L t 9 . 4  
.a70 139.0 
14.65 9.65 




e 3 3 1  139.7 
.130 45.6 
11.59 6.86 





-19.5 - . 3  
6.8 1.9 
1 4 . 1  -2.L 















- N A R 3  A R R I  
,829 85 .7  
.TO2 6 3 . 3  
8.20 2.57 
,638 90.3 







LC.24 L / l / l  
,296 ,779 
?.I C . 0  1.336 75.6 .379 1.029 
0.0 -1.6 .760 82.0 .e29 1.196 






58 .3  161.1 
139.1 443.4 
' 62.6 5 .0  
2448600 (26 
170.1 456.6 
59.7 166.0 I 113.4 413.4 
73.5 24.t 
100.6 4 5 4 . 1  
1 5 5 . 5  165.9 














. I 4 6  1.0090 
































1 3 . 3  96.60 
-20.1 310.2 

























3 . 3  
-1.0 - *9 
86.4 
3.4 






11.2 117 .1  
4 . 9  10.6 
- c 3 . 2  311.1 
9 .4  91.10 
a 3 1 1  
.t19 
. L O O  
L . O C ?  
4-8110 4-6667.0 . I 1 6  232.7 -20.6 -.3 ,651 97.3 .SO0 .768 197.6 452.3 . 5 5 1  1.0250 106.9 1.220 3.5 11 .5  116.9 ~ 3 1 5  
4-6630 4-9200 .165 16.3 11.9 -1.9 .756 73.3 ,277 1.186 144.7 433.3 .e56 1 . 5 1 5  103.8 1.063 -1.0 -19.1 s L l . 1  
4-6667.0 4-6600 .355 n o . 6  7.4 2.0 1.336 75.3 .380 1.027 56.4 i66.i .6360 1.418~ 96.3 .660 -1.1 4.9 19.4 -210 
12-01 1.86 4.39 4.73 6.12 3.46 13.61 2/1/2 72.8 10.1 Cl.1 ,477 5.472 14.8 37.1 1 S . l  97.30 2.134 
4-6530 4-6666.4 -207 C31.2 -10.5 -.2 .e61 100.5 . S i 3  ,796 205.1 452.1 .546 1.0450 107.6 1.225 3.5 11.0 121.3 ~ 3 7 0  
4-6630 4-6210 .LO4 64.0 13.8 -2.1 .754 75.7 ,312 1.162 142.1 440.3 .E13 1 .550  106.3 1,062 -1.1 -17.0 ?kfS*9 
13-75 8.93 4.80 4.60 6.19 4.13 14.41 C / l / Z  73.3 6.9 19.1 .440 6.030 15.3 36.6 12.2 M.30 L.Ll3 
4-eaoa.4 4-6600 .370 140.L 6.9 2.0 1.334 74.5 .3m 1.022 59.2 166.5 .6070 1,417A 96.2 .e77 -1.0 4 . 9  16.7 .=e3 
MAR3 A R R I V A L  
4-6490 4-6671.1 . l o 9  L66.0 -LS.O . l  ,627 64.5 -32 
4-6671.1 4-6610 -304 142.4 6.6 2.0 1.330 73.1 . 3B  
4-0640 4-9110 .114 31.6 4.1 -1.1 . I 5 6  64.4 -21 
Pl.69 7.01 4.S4 4.66 6.01 2.4? 12.1 
4-6500 4-6666.2 .159 L52.7 -23.5 -.2 .E33 69.6 .3a 
4-6666.L 4-0610 ,356 141.5 1.7 2.1 1.334 75.3 . S I  
4-8640 4-9180 .I21 42.5 8.3 -1.6 .?54 03.2 .tt 
11.28 6.75 4.15 4.53 7.93 2.00 l C . 4  
a773 166.2 456.3 ,523 1.022 108.5 1.209 3.4 10.3 122.5 .SI4 
1.013 62.3 171.7 .SI70 1.4091 95.3 .E65 -.E 3.4 14.1 . C l O  
1.200 156.1 412.0 .949 1.452 96.3 1.066 -.0.-24.1 307.4 -169 
2/1/2 84.3 25.1 CO.0 ,407 5.156 13.C 41 .0  9.6 94.30 1.931 
-777 179.1 455.1 .544 1.00) lOr.1 1.LlC 3.4 11.0 119.0 .3¶6 
1.196 154.0 416.5 .Of!& 1.463 99.1 1.064 -.6 -22.2 312.0 -191 
1.023 56.9 170.0 ,0310 1.4101 95.3 .e72 -1.0 3.2 1 9 . 5  .LII 
LII/C 03.c 20.1 et.) .471 s.cm 13.0 m.1 . &.e 90.90 8 . 0 ~ 0  
2 60 
YtS3lON OURATlON 5 660 C A V S  
YARS ARRIVAL DATE I 2 A A 6 6 l O  
6 JUL 1992 
LAUNCH 8WNGBY 8PEEOl R A l  OECLl I I V 1 PSI i ECCEN -sMi-- THETI THE12 PERIH -APHEL--PSI 2 V 2 I 2 OECL2 RAP SPEECP 
SUNGBY ARRIVE 8PEE03 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN 3HA THE13 THE14 PERlH APHEL PSI 4 V 4 I 4 OECLA R A A  SPEECA 
DEPART RETURN OPEEOS RA5 OECLS I 5 V 5 PSI S ECCEN SUA THE15 THE16 PERlH APHEL PSI 6 V 6 I 6 OECLS RA6 SPEED6 
8TOPOVER TIME * 30 D A Y 3  1993 OUTBOUNO SWINGBY 
- - -.- . - _. 
_. 
PROP AERO DVL OVA EVA OVO EVR TYPE SUj_i_SUN R>!PA - A  c----JNC -TAP -_OECLP ETA PERIC ____ -__I 
4 - 0 5 3 0  4-0669.6 e 2 0 3  233.2 -19.4 - . l  ,818 100.0 .313 .793 203.8 452.8 .545 1.0400 107.6 1.223 3.4 10.8 122.9 -370  
4-0669.6 4-8810 a370 141.9 7.2 2.1 1.332 74.5 .385 1.018 59.6 171.2 .6270 1.409A 95.4 -669 -a9 3.3 1 A . O  , 2 1 4  
4-8640 4-9210 $172 63.9 13.1 -2.0 .747 77.1 .296 1.181 145.5 437.7 .831 1 .530  105.2 1.062 -.e -16.0 328.1 *291 
12.96 8.36 4.74 4 .01  8.00 3.62 14.07 2/1/2 83.7 7.9 19.1 .440 6.040 14.2 40 .7  10.8 96.30 2.216 
4-8540 4-8671.6 .239 234.4 -18.9 
4-6611.6 4-8810 ,390 142.6 6.7 
4-6840 4-9220 ,205 7 0 . 1  15.0 
14 .31  9.66 5.29 
3 . 3  10.0 i e 6 . i  .390 
-.8 3.4 13.9 ~ 2 1 9  
- . 9  -13.7 333.6 - 3 4 0  
4 t . 7  11.4 9S.20 t . 3 1 1  
. l  .e10 103.2 .330 .BO2 210.6 412.7 .538  1.0670 108.5 1.2210 
2.0 1.329 73.4 .393 1.011 63.2 171.8 .6140 1.408A 95.2 -684 
-2.2 .744 74.5 -336  1.176 142.9 444.7 -781  1.570 108.0 1.062 
4.71 8.10 4 . 3 1  15.01 2/1/2 84.S 4.4 16.6 .396 6.909 14.2 
- __ MARS ARRIVAL DATE E 2448820 I18 JUL 1992) -- -_ 
4-0490 4-8674.1 .206 271.2 -21.9 
4-8674.1 4-8620 .402 145.3 6.5 
4-8850 4-9170 . l l 2  31.1 2.0 
11.96 7.22 4 .79  
a4 .E24 82.9 ,336 ,770 165.4 460.4 ,511 1.028 109.4 1.206 3.5 10.1 126.3 ,402 
2.1 1.327 72.7 .399 1.007 65.4 176.0 .6060.1.409A 9 2 . 6  .655 - . 7  2.3 10.4 .e20 
- 1 . 5  .750 85 .7  .e08 1.202 163.0 411.0 .9S2 1.452 90 .1  1.066 - .6  -23.0 307.9 -166 
4.75 8.13 2.43 12.14 2/1/2 94.3 25.7 19 .1  .37Z 6.022 13.6 44.5 10.6 92.80 1.067 
4-6500 4-6670.L . l e4  257.4 -22.9 .O .E31 
4-6670.t  4-6820 .362 143.0 7.7 2.2 1.333 
4-6050 4-9160 .116 30.4 4 . 3  -1.6 .747 

















-105 e774 177.1 416.2 
.381 1.021 58.1 1 7 5 . 0  
.E21 i . 1 9 6  159.7 417.3 

















1.010 107.4 1.210 3.4 10.9 122.1 - 3 6 2  
1.410A 93 .1  .661 - . 9  2.0 12.0 . e l l  S 
1.460 99.4 1.064 - .6  -El.l 312.6 .166 
.458 5.341 12.6 41.6 0 . 3  96.30 1.980 
1.0100 106.9 1.213 3 .4  1 l . t  l t l . 5  a353 
1.410A 93.2 .66f -1.0 1 .9  12.4 .PO0 
1.473 100.6 1.063 -.6 - 1 9 . 1  317.6 . P i 3  
-481  5.963 12.6 41.1  6 . t  97.30 L.05'2 
4-6510 4-8669.3 . i s 9  241.6 -22.1 
4-0669.8 4-6620 .353 145 .1  8.1 
4-0850 4-9190 . l e3  4 6 . 3  7.0 
11.25 6.79 4.15 
4-0520 4-0669.7 .173 238.3 -20.5 
4-0669.7 4-0020 .357 143.6 7.9 
4-0650 4-9200 .I35 54.5 9 .7  
11.60 7.10 4.33 
4-0580 4-0670.9 .e00 235.5 -19.4 
4-067O.S 4-0820 .370 144.0 7.5 
4-0650 4-9210 .153 62.0 12.2 
12.47 7.92 4 . 6 9  
4-0840 4-8672.8 .E34 936.2 -18.0 
4-0672.0 4-0820 .!I89 144.0 6.9 
4-0650 4-9220 .180 70 .1  14.5 





- . l  .e46 




L . 8  1.332 
-1.9 .739 
4.55 7.94 
.298 .778 186.6 4 5 4 . 5  
.378 1.024 56.4 174.8 
.237 1.191 156.2 423.3 
12.77 2/1/2 92.7 16.4 
.302 .183 195.0 453.8 
,379 1.022 57.2 174.9 
.e57 1.185 152.7 429.4 
13.22 2/1/2 92 .8  12.5 
,312 .789 202.5 453.5 
,384 1.018 59.5 175.2 
.284 1.160 149.4 435.6 
13.81 2/1/2 93.3 8 . 8  
1.0190 107.1 1.210 
1.410A 93 .1  ,667 
1.490 102.5 1.062 
a471 5.419 13.1 
1.0360 101.6 1.220 
1.410A 9 3 . 0  -664 
1.514 104.4 1.062 







- * O  
4 2 . 9  





-17 .1  
0 . 7  
1 O . T  
L.l 




- 1 t .  7 
9.8 
122.5 . 3 5 7  
19.1 .to9 
313.3 . P I 2  
97.10 C.100 
l t 4 . 7  a370 
1 1 . 7  .El2 
96.40 L.100 
127.0 ~ 3 6 9  
10.9 .L17 
334.6 ,320 
95.30 S a t 8 9  
320.0 . t 7 7  
. 3  ,867 102.7 .3Z9 .798 EO9.2 453.4 ,536 1.0610 100.5 $.e26 
2.1 1.329 73.5 .393 t . 0 1 2  8 3 . 0  175.7 .6150 1 ,4091  9 2 . 8  -659 
-2.0 ,737 76.5 . S i 8  1.174 146.3 442.1 .e01 1.148 106.8 1.061 
4.60 8 .05  3.80 14.61 2/1/2 93.9 5.3 17.0 ,596 0 .750  13.0 
MAR0 A R R I V A L  DATE = 2448830 I26  JUL 1992) 
.9 ,819 80.2 ,360 .765 161.6 463.4 .490 1 .041  110.9 1.203 
2.0 1.324 71.1 ,414 1.001 70.2 180.0 .5660 1.415 90.0 -644 
-1.6 .744 86.9 .208 1,204 168.2 410.4 .913 1.454 96 .1  1.067 
5.02 8.40 2.46 12.13 211/2 103.2 26.0 17.9 -321 6.430 15.0 
.2 .e28 87.7 .Si1 ,771 174.9 457.6 , 5 3 1  1.011 107.0 1.208 
2 .2  1.333 74.5 .386 1.021 59.4 178.7 ~ 6 2 7 0  1.415A 9 0 . 8  -659 
-1.7 .741 8S.8 ,220 1.198 164.6 416.4 .935 1.461 99.3 1.065 







4 -0510  4-6671.1 
4-0071.1 4-0030 
4-0060 4-9190 












.237 2 7 7 . 7  






11.38 6 .77  
,160 t5O.l 
.357 i46 .0  
.119 42.0 
11.24 0 .71  
- 2 0 . 2  
1 .9  





4 . 2 9  
-21 .e 
8.2 




0 .2  







- .4  
44.5 
9 . 9  131.7 -433  
-21.8 300.1 - 1 6 5  
lt.6 90.40 1 .741  
10.7 1 2 5 . 1  ,571 
1.4 9.4 -214 
-20.1 812.9 . l o 6  
0 . 1  95.60 1.916 
t . 0  7.5 . c s i  
- 1  .e35 92 .1  .301 .775 184.8 455.6 -542  1.0080 107.1  1.211 
2.3 1.335 I 5 . 2  .380 1.026 56.0 118.4 -6360 1.415A 9 1 . 0  -662 
- 1 . 7  ,738 84.4 .e34 1.192 161.0 422.3 ,913 1,470 100.6 1.063 
4.53 7.92 2 . 5 5  12.71 2/1/2 101.3 1 7 . 0  22 .1  -471  3.226 l t . 3  
. I  .843 95 .6  .303 .780 193.3 454.7 .144 1.0160 107.2 1.214 
2.3 1.334 7 5 . 1  .381 1,025 57.2 178.5 .6310 1.415A 90 .9  -662 
-1.6 .735 02.8 ,252 1.186 157.2 420.1 .e87 1.484 102.1 1.062 
4.S4 7.93 2.70 13.11 2/1/2 101.4 15.2 t 1 . 4  .466 5.386 12.4 
.190 238.0 - 1 9 . 3  .2 .E l2  99 .0  .312 -186 200.9 454.3 -541  1.0310 107.7 1.218 
.370 146.5 7.7 2.2 1 .333  74.5 ,388 1.022 59.2 178.7 1,415A 90.6 -659 
.140 60.0 11.1 -1.9 ,732 80.8 .27S 1.180 153.5 434.0 . O S 8  1,504 103.8 1.062 
12.10 7.58 4.63 4 .60  7.99 2.95 13.63 2/1/2 101.7 9 .6  19.8 .439 5.004 12.3 
3.4 11.1.113.9 -357  
-.a i . 2  9.9 .2Sl 
- . 4  -18. t  318.t .LO9 
45.7 7.4 9 7 . 0 0  1.90# 
.171 241.7 
,359 146.1 
,126 5 0 . 9  
11.53 7.00 
3.4 11.0 124.6 -3S9 
- . 9  1.e 9 .9  ,212 
- .4  -16.L 323.9 .255  
4 4 . 1  7.6 97.10 t .04B 
3.3 10.5 lL6.6 - 5 7 0  
-.e 1.3 9 .5  -214 
- . 4  - 1 4 . 0  3'29.6 .e60 
45.5 6.0 9 6 . 5 0  L.l10 
,220 2 3 8 . 1  - 1 8 . 7  
.a08 147.2 7.1 
.161 68.0 13.7 
13.21 6.50  5 . l t  
.e60 240.9 -10.6 
a412 148.3 6.4 
. 1 9 1  76.7 1 5 . 9  
14.11 9.85 S . ? 9  
-_--.-..I__- 
.4 .e63 102.1 ,327 .795 2 0 7 . 0  414.1 . f34 1.0550 100.5 1.223 
2 .2  1 .311  73.6 .393 1.016 62.4 179.1 ,6160 1.415A 90.6 .651 
-2.0 ,729 78.3 .304 1.174 190.0 440.1 .816 1 . 5 3 1  105.9 1.061 
4 . V l  8.10 3.38 14.31 2/1/2 102.1 6 .1  17.7 ,400 6 - 5 2 ?  11.9 
8 . t  9.6 129.6 ' . ~ o e  
-.4 -11.1 331.5 ..so4 
4 7 . t  8 . t  05.00 r.eoe_ 
- . 7  1.6 8.9 ,219 
.7  ,677 105.3 ,348 .e06 214.1 454.1 ,526 1.0870 109.6 1.230 3.0 8.5 133.3 .41C 
2 .1  1.327 72.3 . 4 0 4  1.008 66 .6  179.6 .6010 1.4114. 90.3 .e49 -.6 1.0 8.1 .225 
-2 .0  .726 75.2 .34S 1.168 146.9 446.6 .767 1.569 100.6 1.061 - . 5  -9.4 3 4 1 . t  . S 5 t  
4.87 8 .26  4.06 15.25 2/1/2 102.7 t . 8  15.0 ,355 7.662 10.9 4 9 . 6  7.9 94.50 L.363 -- M A R 8  ARRIVAL DATE z 2448840 I I AllG 1992) 
M-BBOO 4-8075.1 ,110 260 .3  -21.3 
4-8675.: 4-0840 .382 149.8 7 .4  
4-0870 4-9160 ,118 29.3 - 6  
11.15 6.96 4 . 4 2  
4-0110 4-6673.0 ,162 255.0 - L l . 4  
4-6673.0 4-8840 ,382 149.0 0 . 2  
4-8670 4-9190 . l i e  37.3 3.4 
11.39 6.73 4.18 
4-6520 4-6673.0 ,169 245.5 - 2 0 . 3  
4-8673.0 4-8840 .361 140.9 8.L 
4-8070 4-9200 .122 46.4 6.5 
1 1 . 5 5  6.89 4.28 
4-8673.a 4-6640 . 3 7 l  140.3 7.8 
4 - 0 ~ ~ 0  4-ee73.9 . i s 2  240.9 - i o . e  
* -e870  4 - s t i o  56.2 9.0 
l t . 0 6  7.35 4.57 
*-OS40 4-0671.0 ,223 240.5 -10.6 
4-0675.6 4-0640 .367 150.0 T . 2  
4-6010 4-9220 ,146 66.2 1 t  8 
l t . 9 4  8.11 5.04 
4-6510 4-66TT.9 .26l t 4 t . 7  -18.4 
4-8617,s 4-6840 .410 151 .1  6.6 
4-0610 4-9150 . 1 7 0  71.6 15.3 
, 1 4 . m  9.L8 5 . 0 1  
. 5  A 2 5  
L . 2  1.333 




-1.0 . I 3 1  









9 1 . 2  




7 5 . 1  












7r .3  
3 .51  
,320 






















. I 6 8  
1 .023 
1 . 2 0 0  
2 /1 /2  
. 7 7 2  
1.030 
1.194 
2 / l / 2  
,777 
1 .OS0  
1 .187 





























6 1  .? 
154 .1  
io9.t 
65 .7  
$50.5 
109.6 














































. 6 i i n  
1.014 
1.425 





















i 0 9 . 4  1.201 3.9 t o . 5  ic1.5 
99.2 1.066 - . t  -19.0 313.0 
5.425 12.4 47.8 0.1 94.10 
66.7 .e54 - . 7  1.3 7.9 
3.4 10.9 126.5 
- . 9  . 9  8 .5  
- . L  -17.L 316.4 
46.6 6.9 96.60 
107.4 1.208 
8 9 . 0  .e53 
100.4 1.064 
5 .165  12 .0  
107.3 1.211 5.4 10.8 1 1 6 . S  
89.0 .6S8 - , 9  .9  6 .5  
5.267 11.8 46.8 6 .7  97.10 
i o i . 8  1.063 - + t  - i s . 3  3t4.1 
.361 











3.3 10.3 120.7 
47.9 6.9 96.70 
- . 0  . t  -13.1 1.1 330.1 6 L 
- 3 7 1  
.e19 
.159 
' t . 0 2 2  
.307 . t 2 4  
.e93 
e.104 
. J  .e60 
P . 2  1.333 






106.5 1.220 5.L 9.9 131.5 
68.8 .OS3 -.I 1.3 r .8  
1 0 5 . t  1.061 -.I! -10.8 536.0 
6 . ~ 3  11.0 49.8 6.6 95.00 
109.6 1 . t 2 7  L.9 0.3 135.C 
80.3 a647 -.I i . a  r . t  
107.0 i.061 -.e -0.4 34c.o 
I . t S 8  9.) BL.3 8.4 04.00 
WAR8 ARRIVAL DATE x L440850 (15 AUG 190L) - --_ 
261 
OTOCOVLR TlWE 1 80 DAY4 1993 OUTBOUND W I N G B Y  WI88ION DURATION I: 660 D A I S  
WAR3 A R R I V A L  DATE : 2448650 
1 5  LUG l99P 
LAUNCH 3 W N G I Y x O <  
OWNOBY ARRlVE WEE03 
DLCART RETURN WEE05 
- - C R O ! -  
4-0530 4-8675.0 . t e e  
4-067S.6 4-6650 .372 
4-0000 4-9210 .le8 
12.08 
4-0540 4-8077.2 ,216 
4-0677.2 4-0850 .387 
4-0000 4-9220 .136 
12.81 
-_ -~ 
R A I  OECLl 
RA3 OECL3 











I i v i i i i T c G N s w L - i H r r i  THET~PERIH- 
ECCEN SHA THE13 THE14 PERlH 
LCCEN 3HA THE15 THE16 PERlH 
OVA EVA OVO EVR TYPE SUN-&JUN.R KAPPA ---._I_. 
5 .e45 97.8 .si3 . 
3 1.331 74.s 1. 
o .7ir 83.9 ,265 i .  
4.87 8.26 2.88 13.42 2/l/2 115.0 10.7 21.3 
1 2 OECLL R A L  SPEED2 
I 4 OECL4 R A 4  SPEED4 
I (I OECL6 RA6 W E E 0 6  
4-oseo 4-6679.8 .255 244.5 -1e.2 .9 .ea9 104.1 .344 .797 211,s 455.7 . 
4-0879.8 4-8e50 .408 154.1 8.6 2.1 1.332 72.6 .407 1.023 64.6 185.0 . 
4-0000 4-9230 -154 73.1 14.5 -1.9 .710 79.2 .317 1.167 154.5 442 8 
13.9~ 0.80 1.56 5.12 0.51 3.24 14.65 e / i / ~  i i 5 . i  4:4 
WAR5 ARRIVAL DATE = 2448860 (25 AUG 19921 -. - - - - - -  
4-0500 4-6662.0 .e22 ~ 8 2 . 0  -18.t 1.3 .8i6 82.2 .352 .~eo 1ss.e 463.9 .492 i.oee 110.5 i.ige 3.1) i o . ~  138.1 .4z4 
4-8890 4 - s m  .is4 22.2 -1.e -1.9 .le3 90.2 .227 i.ro9 ieo.7 415.6 .935 1.4850 99.4 i.086 .e -i6.7 sie.5 . l o o  
4-8662.6 4-6860 ,424 156.1 0.1 2.1 1.333 71.9 .*I7 1.027 66.5 167.5 .5990 1.455 84.7 .640 -.2 2.7 7.8 *e48 
13.28 7.86 5.02 5.42 8.80 2.85 12.44 2/1/2 120.6 21.6 20.3 .334 5.684 14.1 56.5 11.4 91 .SO 1.164 
4-0510 4-8677.0 .171 266.6 -19.9 .7 .e25 89.0 ,315 .I66 177.8 459.4 .524 1.007 108.2 1.203 3.5 10.8 132.8 .SI7 
4-eerr.8 4-6060 .377 i5s.6 7.7 2.2 1.339 74.4 .396 i.041 58.4 iea.9 .e290 1.453 e5.5 .650 -.o 1.9 0.3 .e34 
4-0890 4-9190 .le9 28.9 .I -1.9 .7io e8.9 .e36 1.200 176.4 42o.e .9i7 i . 4 ~  100.5 1.060 .E -15.2 316.3 .eo8 
12.13 7.05 4.30 5.00 e.47 2.75 12.70 e/ i /z  120.3 17.e 2z.9 . e 3  9.040 11.7 53.2 7.i 95.80 1.708 
4-6890 4-9200 .tee 37.1 3.8 -1.9 .7i4 87.4 .me 1.192 i7e.o 425.9 .89s 1.488 101.6 1.064 .e -13.5 324.3 . e m  
11.98 6.94 4.26 5.02 8.41 2.60 i3.01 wile 12o.e 14.4 23.1 .444 4.995 11.2  52.e 1.9 O(I.OO 8.772 
4-8520 4-8676.9 ,168 254.8 -19.8 .6 .e33 93.3 .309 .770 187.4 457.7 .532 1,0080 107.7 1.206 3.3 10 .5  132.1 -388  
4467609 4-8880 ~368 155.4 0.1 2.3 1.340 74.9 ,392 1.044 56.7 186.0 .6340 1.453 85.6 -652 - a 7  1.7 8.5 *e32 
HAR8 ARRIVAL DATE : 2448870 ( 4 3EP 1992) 
4-esio 4-6eeo.7 .lei 273.1 -1e.8 1 . 0 .  .e22 e7.e .324 ,762 174.9 461.0 . l i s  1.009 ioe.7 1.200 8.5 10.4 is6.0 , 808  
4-8680.7 4-8810 .3eo 159.7 7.2 2.e 1.341 73.9 .404 1.048 59.4 ie9.e .e240 1.471 es.9 .e46 - . 4  3.0 9.3 ,244 
4-os20 4-8879.1 .i69 2so.e -19.1 .I) .e30 92.3 .si2 .767 i8s.i 458.9 .a27 i.oo60 1oe.o 1.203 3.3 80.5 135.1 .373 
4-8900 4-9190 a140 26.0 - . l  -2.0 ,713 90.8 ,241 1.206 181.0 420.7 .915 1.4960 100.6 1.068 .4 -14.2 316.0 .el2 
12.?1 7.37 4.42 5.34 8.72 2.9s 12.76 2/1/2 124.7 17.9 23.0 a399 5.007 12.0 216.9 7.9 94.90 1.599 
4-8619-1 4-8670 .373 159.0 7.9 2.3 1.343 74.7 -397 l.OS2 58.7 189.0 ,6340 1.470 84.1 .649 - . J  2.7 9 . 9  .e40 
4-8900 4-9200 e133 33.3 2.6 -1.9 -708 89.0 .e51 1.196 177.2 421.6 .895 1.497 101.7 1.066 - 3  -12.6 324.1 .e31 
12.33 7.10 4.27 S.23 8.62. 2.63 13.04 2/1/2 124.6 14.6 23.7 e432 4.889 11.1 56.1 6.0 96.70 1.67e 
4-0540 4-8660.0 .eo7 24e.s -1e.o 1.0 ,048 99.5 . r ~  .77e 2o i . i  457.5 . 526  i.0310 108.6 i.eii 3.0 9.0 i3e.i .ses 
ie .88 7.11 4.80 5 .31  8.71 2.7s u.02 e i m  224.7 6.5 21.3 ..+os 5.405 9 . 5  5e.e 4.7 91.50 1.775 
4-6600.0 4-8870 -366 159.6 7.3 2.2 1.341 74.0 .403 1.018 59.1 189.2 .6250 1.471 83.9 .647 - . 4  2.9 9.3 .e44 
4-0900 4-9220 -129 52.9 9.3 -1.6 ,699 81.3 .e82 1.177 107.8 435.4 .E45 1.509 104.3 1.062 . I  -0.4 338.6 .el7 
MAR3 A R R I V A L  DATE : 2440880 (14 3EP 1992) - -__ 
4-6910 4-8604*1 ,195 280.2 -17.4 1.4 .el7 8$.8 ,336 ,718 1 1 1 . 5  463.0 .504 1.013 109.5 1.197 3.8 1 0 . 1  141.0 
4-0010 4-9100 ~ 1 5 3  24 .1  -.4 -2.1 .IO8 92.4 .e47 1.213 107.3 420.8 .913 1.5130 100.9 1.070 -6 - 1 3 . 2  317.5 * e l 8  
13.46 7.85 4.82 5.63 9.01 3.93 12.84 2/1/2 128.4 17.9 23.0 .369 1.019 12.7 81.1 9.3 93.ID l.48E 
4-0004.1 4-8080 .404 163.0 1.5 2.0 1.341 13.2 A 1 4  1.054 61.2 191.2 .6170 1.490 8 e . i  .ere - . P  4 . 3  i0.e . z w  
4-69tO 4-0681.0 -172 266.1 -18.3 1.1 ,826 91.2 .317 .Y63 162.5 160.2 . I 2 1  1.0050 108.3 1.2.01 3.4 10.2 138.3 - 3 7 9  
4-0601*a 4-0660 ~379 182.7 7.5 2.2 1.345 74.5 .404 1.060 56.9 191.0 .6320 1.489 82.7 .646 - . 4  3.9 11.1 .249  
4-0910 4-9200 .id4 30.4 2 i -2.0 703 90 e 216 i eo2 162.5 425.5 .e94 1.~090 101.9 i,o6e .(I -11.8 323.9 
1t.80 1 - 3 1  4 . i l  5.45 i.84 3.i4 li.11 2;1/2 128.3 14.7 24.3 .418 4.780 11.1 S9.6 6.4 96.20 1.573 
4-0530 4-6601.4 .179 118.9 -16.1 1.0 .a34 95.2 ,816 .7e8 191.4 459.0 .525 i . o i i o  100.2 1.204 3.2 9.7 138.7 .SI7 
4-0661.4 4-8660 ,377 162.7 7.5 2.2 1.345 74.8 .403 1.061 56.6 191.0 .6330 1.409 82.8 .647 -.4 3.8 11.1 a249 
4-0910 ‘4-9210 -137 30.4 5.0 -1.9 .e97 89.1 .26e 1.191 177.6 430.2 .e72 1.509 103.0 1.065 .I -9.9 330.3 .ZU 
it.75 7.30 4.40 9.44 8 . m  2.90 11.43 2 1 ~ 2  ioe.3 11.7 23.8 .rze 4.847 10.8 59.9 5.2 96.90 1.623 
98.7 .32s .174 199.2 4 ~ 1 . 5  .sea 1.0250 ioo.6 i .me 3.0 8.9 140.6 .so7 
74.1 .407 i .me  58.3 i 9 i . i  .et60 1.489 oa.6 .e45 - . 3  4.0 11.0 .e51 
e7.i .e13 i . u o  172.0 434.9 .e47 i . 5 ~  104.3 i.064 .I -7.7 330.0 .e77 
I 75.1 .4 i4  1,053 61.2 igi.2 .6i70 1.490 ep.3 .e42 -.I 4.3 10.8 .e56 
b e4.e .$os 1.171 167.8 439.1 .e11 1.524 ioi.7 1.06~ .I -1.3 343.3 .SO3 
1 2.62 13.61 W l / L  128.4 8.0 22.4 .402 5 . 1 5 7  9.3 61.2 4.5 96.a70 i.6rO 
102.1 -339 .TO2 206.0 458.2 .)I7 1.0470 109.4 1.214 2.7 7.8 143.6 .404 
9.84 14.30 2/1/2 128.4 6.2 20.2 .388 5.891 8.1 63.3 3.6 95.90 1.727 
2 62 
8TOPOVER TIME = 30 D A Y 8  1993 OUTBOUND SWINGBY MISSION OURATIOM S 660 D A Y S  
HARS ARRIVAL OATE 5 2148890 
Z 4  3EP l99E 
LAUNCH 3WNGBY 8PEEOl RAI OECLl I 1 V 1 PSI  1 ECCEN 8HA THE11 l H E T 2 P E R I H ~ - ~ P ~ L P 8 1  i--7-2--; C OECLE R A Z  3PEECP 
8WNGBY ARRIVE SPEED3 R A 3  OECLS 1 3 V 3 P31 3 ECCEN SUA TNETS THE14 PERIH APHEL P31 4 V 4 I 4 DECL4 R A 4  SPEED4 
DEPART RETURN 8PEEOS R A 5  DECL5 I 5 V J PSI  5 ECCEN SMA THE15 THE16 PERIH APHEL PSI  6 V 6 I 6 OECL6 R A 6  aPEEC6 
--- -  -- . -- ~ _ _ _ _  __ 
4-6540 4-6684.3  
4-0684.3 4-8890 
4-0920 4-9220 
.198 255.6  
.388 166.7 






.403 1 8 7 . 1  
.138 5 5 . 2  
I3 .81  6 . 0 2  
.e67 256 .0  
.426 168.6 
.139 6 8 . 0  
i 4 . 6 r  8 . 7 1  
- 1 7 . 3  
8 .9  
7 . 6  
4 . 6 6  
-17.2 
6 . 3  
11 .0  
5 . 1 3  
-17 .4  
5 . 8  
1 4 . 3  
5 . 1 7  
4-05CO 4-8687.L . I  
4-0OOY.L 4-6900 . 3  
4-S930 4-9200 .1 
14.  
4-OOOS.9 4-0900 .S 
44S80 4-StlO . l  
11. 
4 4 8 4 6  4-06OO.J . I  
4-0660.J 4-8900 .Ti 
4-0.50 4-StLO . l  
15. 
4-0110 4-0607.0 .L 
4-8667.8 4-0900 ,4 
14.  
4-ss.0 4-0s00.0 .L 
4-860S.O 4-0900 .4 
4-09JO 4-1140 . I  
14. 
4-0530 4-0601.0 . i  









































279.4  -16 .1  
170 .0  8 . 1  
27.s 1 .9  
S . 1 7  4 .49 
E67.O -10.0 
170.2  6 . 7  
83 .6  4 . 4  
7.60 4 . 5 9  
s5s.r -1S.8 
1 110.4 6.1 
41.L 7 . t  
7.79 4 . 6 i  
4-OSLO 4-0090. 









4-6OOS.O * - O S 1 0  
4-0S40 4 - 0 t 3 O  
4-0500 4-009$,6  
4-OOSl.9 4-6910 
4-0S40 4-St40 
1 . 3  
2 . 1  
-1.9 
5.69 
1 . 5  
2.0  




-1 .7  
5 . 9 6  -
_. 
PROP AERO OVL OVA EVA DVO EVR TYPE SUN A 3UN R KAPPA - A  E INC RpP -0ECLP ETA CERIC 
* - 0 6 0 3 * I  4-6890 e 3 8 1  166.4 7.2 2.1  1.348 7 4 . 5  .400 1.071 50.3 192.7 .6340 1 .506  6 1 . 5  -644 - , 2  5 . 2  1 3 . 1  *OS6 
13.14 7.5% 4.39 5 .64  9 . 0 2  3.12 13.10 2/1/2 131.1 11.9 24 .6  .414, 4.689 10.3 63.2 5 . 6  96.70 1.5e9 
--- -- 
4-8534 4-13663.6 . i i 8  2 6 i . s  -17 .5  1.2 . ~ S O  9 4 . 2  . l is  .764 189.1 4 6 0 . 2  . se i  i.ooro 108.4 ~ . p o i  3.2 9.6 141.6  .mi  
4-1~9t.O 4-9210 .us 3 1 . 5  4 . 5  . - 2 . 0  ,092 s1.0 .era 1 .197  182.7 430.1 .8ro 1.s2z.o 103.2 i.0e.r . 7  - 9 . 2  330.1 .PSS 
,839 91.9 .ses ,770 197.1 ~ 9 . s  .seo 1.0200 108.1 $.eo$ 3.0 8.8 t 4 3 . i  
i . 3 ~  74.1 . a i  1.069 5 7 . 5  isz.8 .sese 1.509 0 1 . 4  .e43  - . r  5 . 3  1 3 . 1  
.686 89.0 .E85 1.189 177.6  434.6 .E47 1 .523  104 .3  1 .065  - 7  - 7 . 1  336.7 






4-0330  4-08.91.0 
4-0691.0 4-0920 
4-SS¶O 4 - 9 t 3 O  
4 - o w o . 7  4-as20 
.E50 101.3  .33 
1.346 73 .3  -41 
.680 8 6 . 0  .30 
9.18 2.89  14 .2  
.E63 104.6  .31 
1.344 72.1 .42 
9.34  2 . 9 4  14.8 
.6r4 8 4 . 2  .32 










.rrr  204.1 459.2 . s i4  i.0400 109.4 i .ero 2 .7  7 . 1  145 .9  
1.065 60 .1  192.9 .6200 1.510 81.1 .640  - . O  5 . 6  1 3 . 0  
1.174 172.5 439.2 .E20 1.528 105.7  1 .063  - 7  - 4 . 7  343.3 
W1/2 131.1  6 . 8  t 1 . 4  e370 5.382 8.0  88.3 3 . 6  96 .00  
.780 210.4 459.0 ,506  1.0690 1 1 0 . 5  1 .217  2.4 6 . 3  1 4 9 . 6  
1.059 6 3 . 8  193.0 .6060 1 . 5 1 1  8 0 . 6  .636 .? 8.0 1 2 . 9  
2/1/2 131.4 4 . 1  18.9 A 3 2  6.084 6 . 4  88.9 2.1 95.10 
i . i a  187.6  443.9 .mr 1.539 107.3 i . 0 6 0  .I -2 .1  349.9 
__ ,ATE = 2448900 I 4 OCT 1992) 
1 . 6  . 8 l 7  80.5 .I31 .755 176 .6  463 .3  .$Of 1.005 109.2 1 .194  3 . 5  9.9 145.6  ~ 3 9 8  
-1.3 .695 9 4 . 8  .e72 1.210 193.2 425.8  .E87 1.5500 102.6  1 . 0 7 3  1 .0  -10 .1  323.0 -249 
5.9Z 9.30 3.60  13.34 L / 1 / 2  134.2  14.9 25.0 .380 4.619 11.9 67.1  8 . 6  9 4 - 6 0  1 . 3 7 4  
1.0 i . 3 5 0  73.7  . d i e  i . om 58.3 194.4 .e260 1.530 80.0 ,640 . i  6 . 9  1 5 . 4  .PI?  
1 . 4  .E20 
2.0 1 .351  





3 .86  9 . 2 4  
93.1 .322 ,760 186.8 
74.4 .414 1.081 56.1 
3.41 13.81 t / l / 2  134.2 
9 7 ~ 0  .126 ,766 194 .9  
74.L .418 1.080 56.8  
91.1 .e90 1.190 182.6  
93.0 ,280 1.204 181.9 
3.10 ia .92 ~ 1 1 2  i34.e 
461 .4  
194 .3  
430 .1  




9 . 4  
.516  1.0050 108.6  1.198 3.2 
.6330 1.529 80.3 .642 - . O  
.a67 1.5410 103 .5  1.070 .O 
25.4 ,405 4.510 10.4  OS.8 
. S l 8  l.Oi50 108.0 1.202 5.0 
.6310 1 .529  80.2 .64L - .O  
2 4 . 4  .397 4 . 7 3 0  9.3 8 7 . 5  
.e45 i . 5 3 6 0  104.5 1.067 .s 
9.1 144 .1  .sa1 
6 . 7  1 5 . 5  .E84 
-8.5 329.6  .e65  
0 . 3  98,40 1 .438  
8 . 7  141.9 . S O 9  
8 .7  2 5 . 5  a265 
- 6 . 5  336 .5  .PO3 
5 . 0  96 .60  1 . 4 6 0  
m 7 . e  - i 6 . 9  1.6 .me 100.5 .s37 .ITS 202.1 480.i .si2 0.0350 109.4 1 .207  2 . 7  7 . 5  i4a.4 .IOS 
' 171.1 0.0  1.9 1.350 73.4 ,422 1.076 59 .1  194.4 .6230 1.530 79.9 ,639 . l  7 . 0  15 .4  .LIS 
11.0 10.3 -1.8 ,874 88.8 .304 1.170 177.3  438.8 ,820 1.536 105.7  1 .065  .8 - 4 . 1  8 4 3 . 3  ,304 
8.05 5 . 0 4  3.95 9.33  3 . O t  14.31  2/1/2 134 .2  6 . S  1Z.6 .370 5.108 7.9 S9 .3  3.9 9 6 - 2 0  l . B e P  
L50.3 - 1 7 . 0  1.9 .850 103.1 .355 ,782  208.8 459.9 .505 1.0600 110.4  1.113 t . 3  6 . 1  151.9 .*e4 
I 03.1 1 3 . 6  - 1 . 6  .608 8 6 . 3  .322 1 .166  172 .2  443.3 .790 1 .542  1 0 7 . 1  1.083 .8 -1.8 350.0 , 8 5 0  
i r r .1  5.4  1 .0  Q.340 72 .3  . 4 3 i  t . o n  6 2 . 1  194 .5  .6ioo i . 5 3 2  79.5 .635 .e 7 . 3  15.4 . e m  
s.so 5.04  s.11 9 . 4 9  e . 9 6  14.80 e /1 /2  134 .1  4.0  eo.2 .335 5.707 8 . 4  7 i . o  2 . 4  9 5 . ~ 0  i . 5 n  
,199 L86.0 -14.S 2 . 0  . E l 3  8 6 . 4  .343 ,751 173 .1  46S.2 .493  1.006 1 1 0 . 0  1,191 8 . 6  9.8 1 5 0 . 3  
,413 1 7 5 . t  5.S 1 .7  1.352 13.0 .430 1 .086  59.8 195.9 ,6190 1 .512  7 8 . 7  .636 . 3  6 . 7  18.1 
1 4 . 9 1  0.79 4 . U  9.18 9 . 5 6  4 . 1 1  13.11 L/l/2 136 .4  15 .0  L1.1 e352 4.809 13.0 11.4 1 0 . 3  03 .60  
.le0 t T 3 . O  -15.6 1 . 7  .E22 91.9 ,526 ,756  184.0 482.7 ,310 1.0030 108.0 1.195 3.2 9.4  148.0  
.?I81 174.1 S.8  1.1 1.354 14.L .421 1.091 56.2  195.8 .6320 1.150 79 .1  .640 .t 8 . 3  18.1 
. i o3  t 7 . 4  L . t  -2.1 . e 9 3  97.0 ,203 1.231 198.5 426.0 .a82 i . i m  103.1 i . o r r  1.3 -9 .3  see.8 
. i re  3 t . 1  4.5  -L.L .681 0 5 . 2  .zoo 1 . 2 1 4  195.1 430.2 . 8 6 s  i . 5 6 4 0  103.9 i . o n  1.1 - 7 . 8  829.4 
1 4 . t i  a . i e  4 . 4 ~  0 . o ~  9.40 5 . 7 7  i 3 . n  2 /1 /2  i38.s 12.2  z6. i  .393 4 .435  10.6 70.1 7 . 3  os.oo 
-211 L 0 0 + 8  :10.4 
,403 L 7 4 . 7  5 . 6  
.115 47.7  9 . 9  
l 4 . 2 S  S.17 4 .91  
.e52  L0O.I - 1 9 . 7  
. 4 t t  1 7 5 . 1  9 . 0  
,146 90.6  13.1 
14.88  8.59 I.SL 
.184 L79.4 - 1 4 . 1  
.389 1TS.2 5.1 
.197 32.3 4 . 8  
14.0S 0.60  4.4Y 
. I89  L69.2 - 1 1 . 1  
.394 1ro.o 5 . 5  
. i o 1  30 .0  t . 2  
14.55 0 .37  4 . 5 4  
. t l 2  LI4.L -19.s 
.403 176.4  ¶ . t  
. l e 7  45.3 s.0 
i 4 . a  9.3s 4.97 
MAR8 ARRIVAL DATE : t448920 (24 OCT 1 9 9 0  ___ 
1.9 .817 90.1 .332 . 7 5 2  181.1 464.1 ,102  1 .0020 109.3 1.191 3 .3  9.3 1 5 1 . 7  .399 
- 2 . 3  .603 97 .5  . S O 0  1.226 198.3  430.4 .OS8 1.S940 104.4  1 . 0 7 7  1.4 - 7 . 2  929.1 ,284  
@ . e l  S.59 4 - 2 0  13.94 2 / i / Z  138.5 33.4 2 6 . 6  ,370 4 . 3 4 5  11 .4  73.0 8 . 6  9 5 . 4 0  1 . 2 6 5  
1.1 1.317 73 .9  .4m i.101 56.5 1 9 7 . 1  .6300 i . a n  78.0 ,838 . 4  10.0 21.0 .LIS 
1.8 .E20 91.0 ,329 ' , 7 1 7  1 9 0 . 3  462 .7  ,508 1.0060 109.1 1.195 L.9 0.5 151.7 - 5 9 4  
-L.1 e074 95 .5  .306 # . L O 8  192.7 434.4 ~ 0 3 8  1 . 5 7 7 0  105.2  1.073 1.2 - 5 . 4  336.1 ,206  
6-18 9.S6 3 .83  14.19 2/1/L l S 8 . 6  9.8 2 6 . 3  .386 4 .398  9 . 7  7 4 . 0  6 . 6  96.30 1 . 3 1 3  
1.a 1.358 74.1  . a 0  1 . 1 0 ~  5 5 . 0  197 .1  .e330 1 .579  78.0 ,638  . 4  0.9 21.0  . L I T  
1.S -836 9 8 . 7  ,357  .T83 198.1 402.0  a100 1 . O t l D  109.1  1.200 C.6 7.4 1 5 3 . 5  ~ 4 0 3  
-1.S .061 93.2 . S i 5  1.191 187.1 430.5 .a16 1.5660 106.2  1 .069  1 . 1  - 3 . 2  343.0 ~ 3 1 1  
6.L4 9 . 6 2  3 - 5 1  14.90 2/1/L 1 3 0 . 5  7 . 5  t 4 . 8  .370 4.649 0 . 2  75.4 5 . 1  96.CO 1.319 
1.1 1 . 3 5 7  ~ 5 . s  .LSO 1.100 5 7 . 3  107.1 . 6 2 r ~  1.5r3 17.c. .03r .a 10.1  c i . 0  - 2 6 0  
_- __-. MAR8 A R R l V A L  DATE a e448930 I 5 NOV l99t)  
2 63 
8TOPOVER TIRE 2 30 DAY3 U1381ON DURATION S 720 O A Y s  
HARS ARRIVAL DATE Z 2410790 
16 JUN 1992 
1993 OUTBOUND SWINGSV 
_ _  - 
I 1 V 1 PSI  1 ECCEN SUA THE11 THE12 PERIH APHEL- 
1 3 V 3 PSI  3 ECCEN SNA THE13 THE14 PERIH APHEL 
1 5 V 5 P31 I ECCEN 3HA THE75 THE16 P tR IH  APHEL 
- 2  .E25 79.5 .357 . 7 1 3  159.8 461.6 ,491 1.048 
1.9 1.329 1 1 . 5  - 4 1 5  1.010 68.6 163.3 .I910 1.429A 
-2.0 .762 76.1 .291 1.188 141.3 435.9 .842 1.534 
S.48 8.87 3.96 13.91 2/1/2 65.1 9.6 11.9 ,329 
___ 
LAUNCH SUNGBY --3PEEDl R A l  OECLI- 
8WNGSV ARRIVE SPEED3 R A 3  DECL3 
OEPART RETURN EPEE05 R A 5  OECL5 
- PROP AERO -DVL - -I ._ 
.-. - ._ __ - . . __ - . __ 
PSI 2 V 2 I 2 OECLL R A 2  8?EEOL 
PSI  4 V 4 I 4 OECL4 R A 4  3PEED4 
PSI  6 V 6 I 6 OECL6 R A 6  WEED6 
1 NC I C  
I - 
110.6 1.209 3.5 9.3 122.9 - 4 2 1  
101.2 .672 -.? 0.6 20.1 . P I 0  
6 .414  1 4 . 1  40.2 12.4 91.40 1.162 
104.8 1.063 -1.2 -20.1 3co.e .203 
4-8480 4-8612.4 .238 270 .1  -22.6 
4-0672.4 4-8790 .427  140.6 5 . 5  
4-8820 4-9200 . 1 8 7  18.3 12.6 
14 .12  9.24 5.28 
4-6490 4-8666.6 , 1 7 0  257.1 -24.6 
4-8866.8 4-8790 .363 136.9 6.8 
4-6820 4-8210 .222 63.0 14.1 
14.25 9.08 4.28 
101.4 1.213 3 . 3  10.6 116.0 e363 
101.4 ,690 -1.0 6.7 23.2 .El6 
1 0 1 . 1  1.063 - 1 . 3  -18.0 3 2 I . S  ,334 
5 .195  13.2 30.4 9 . 1  96.70 1.914 
- . 4  .E32 86.7 .306 . 7 7 7  172.4 4 5 5 . 1  a539 1.016 
1.9 1.339 15 .0  ,388 1.035 S6.9 160.9 -6340 1.437A 
-2.2 ,760 73.8 .333 1.184 139.1 443.4 .789 1.518 
5.18 8.56 4.79 14.89 2/1/2 62.2 5.9 22.2 .456 
4-6500 4-8685.0 , 1 5 4  244.1 -24.1 - . 5  .E38 91.0 .293 . T a l  182.3 453.1 . 552  1.0100 106.6 1.216 3.4 11.5 115.3 ~ 3 4 0  
4-6665.0 4-8190 .546 130.6 7.3 1.9 1.341 71.9 .382 1.041 5 3 . 1  160.2 .6440 1.438A 101.4 -694 -1.1 0.7 24.0 .PSI 
4-8820 4-9220 . e72  66.9 1 5 . S  -2.5 . 7 5 8  69.8 .390 1.180 131 .8  451 .7  . I 2 0  1.640 111.5 1.063 - 1 . 5  -16.0 330.5 .403 
15.25 10.14 4.09 1.11 8.49 6.05 16.32 2/1/2 61.1 3 . 1  23.4 .IO1 4.936 13.8 35.4 10.0 98.30 % . 9 7 3  
MAR3 ARRIVAL DATE = 2448800 (26 JUN 1992) -- . - _ _  ._ - . - ._ - - - . - - - - 
4-8490 4-8668.6 .118 261.3 -23.9 - . 2  .E29 81.1 .313 .775 170 .5  456.8 ,532 1.018 107.9 1.211 3 . 3  10.4 119.4 ,312 
4-8868.6 4-8800 .372 140.3 6.9 2.0 1.333 74.4 ,381 1.021 59.7 166.6 ,6260 1.417A 98.2 -616 -1.0 4 . 9  18.8 .e23 
4-8830 4-9210 .194 64.0 13.8 -2.1 .154 1 1 . 7  .312 1.182 142.1 440.3 . e l3  1.550 106.3 1.062 -1.1 -17 .0  326.9 ,310 
13.33 8.52 4.39 4.82 8.20  4.13 14.41 2/1/2 73.3 6.9 20.9 ,434 1.501 13.1 38.4 9.1  8 5 - 5 0  1.953 
4-8500 4-8666.5 .156 248.5 -23.9 -.4 .E36 90.3 ,296 .779 180.8 454.1 , 548  1.0090 106.8 1.214 3.4 11.2 117.3 ~ 3 1 1  
4-6666.8 4-8800 - 3 5 1  139.1 1 . 5  2.0 1.338 75.6 ,379 1.029 55.5 165.9 .6390 1.419A 98.3 a881 -1.1 4 .9  19.8 *el9  
4-8830 4-9220 ,235 69.0 15 .4  -2.3 , 1 5 1  72.3 ,339 1.111 140.0 441.8 -754  1.600 109.5 1.063 -1.2 -14.8 332.2 -307 
13.93 9.22 4.11 4.12 8.11 5.10 l $ . S l  2/1/2 12 .5  3.7 22.4 ,489 5.143 13.4 31.0 9.4 9 1 . 5 0  2.027 
I_____ MAR3 ARRIVAL DATE = 2448810 ( 6 JUL 1992) - - - 
4-6490 4-0811.1 -189 2G6.O -23.0 . l  .e27 84.6 ,223 . 7 7 3  168.2 418.3 ,523 1.022 108.3 1.209 3.4 10.3 122 .5  e 3 8 4  
4-0611.1 4-8810 .384 142.4 6.8 2.0 1.330 73.7 .391 1.013 62.3 171.7 .6170 1.409A 95.3 ~ 6 6 5  3.4 14.1 *e10 
4-8840 4-9210 . 1 T 2  63.9 13.1 -2.0 . 7 4 1  7 1 . 5  .296 1.181 145.1 437.7 ,831  1.530 105.2 1.062 - e 8  -16.0 320.1 -291 
12.64 8.16 4.54 4.68 8.01  3.62 14.07 2/1/2 84.3 7.9 20.0 .401 5.718 13.2 41.0 9.8 94.30 1.935 
4-0500 4-8868.2 ,159 212.1 -23.1 - .2  .e33 89.6 .SO0 . 7 7 1  179.1 451.1 ,544 1.009 107.1 1.212 3.4 11.0 119.8 a s 5 0  
4-8880.2 4-8810 .358 141 .5  7 . 1  2.1 1.334 75.3 -319 1.023 S6.9 170.0 .6310 1.410A 91.5 ,612 -1.0 3.2 11.1 -212 
4-8040 4-9220 .e05 70.1 11.0 -2.2 .144 1 4 . 5  .336 1,116 142.9 444.7 .181 1 .570  108.0 1.062 - e 9  - 1 3 . 1  333.0  - 3 4 0  
13.05 6.52 4.11 4.53 1 .93  4 . 3 1  11.01 2/1/2 83.2 4 . 4  21.9 .415 5.269 13.0 39.1 0 . 0  90.90 2.028 
4-0510 4-0667.7 ,159 241.8 -22.2 -.2 .E40 93.4 .286 .780 188.3 453.6 . 5 5 0  1.0110 106.7 1.215 3.4 1 1 . 4  119.4 - 3 5 0  
4-8661.1 4-0010 ,350 141.3 7.9 2.1 1.335 75.6 . 3 7 7  1.025 95.9 170.6  .6390 1.4101 95.0 a674 -1.1 3.2 1 5 . 7  . e l0  
4-8040 4-9230 .e51 75 .4  1 6 . 1  -2.4 , 742  70.6 ,390 1.171 141.0 452.4 .714 1.626 111.6 1.062 -1.0 -1l.S 330.9 e 4 0 5  
14.17 9.61  4.11 4.51 1.90 5 . 5 2  16.38 2/1/2 83.0 2.5 21.9 .490 5 .255  13.4 30.8 9.1 9 7 . 5 0  2.065 
- MARS ARRIVAL DATE = 2448820 (16 JUL 1992) 
4-0490 4-6614.1 .206 271.2 -21.9 . 4  ,824 82.9 .336 , 770  165.4 460.4 . 5 1 1  1.028 109.4 1.206 3.5 10.1 126.3 -402 
4-6874.1 4-6820 .402 145.3 6.5 2.1 1 ,327  1 2 . 1  .399 1.007 65.4 116.0 ,6060 1.409A 92.6 ~ 6 5 5  - . I  2.3 10.4 ~ 2 2 0  
4-0080 4-9210 . 153  82.6 12.2 -1.9 .739 79.2 .284 1.180 149.4 435.6 .e45 1 . 5 1 4  104.4 1.062 - S O  -11.0 329.0 .e71 
4-0500 4-0670.2 . S O 4  251 .4  -22.9 .O .e31 88.1  ,505 .174 i 7 1 . 1  458.2 . I 3 8  1.010 101.4 1.210 3.4 10.9 122.1 -362 
4-6070.2 4-0620 ,362 143.8 1.7 2.2 1.335 14.9 .381 1.021 18.1 171.0 .6320 1.410A 93.1 ~ 6 8 5  - e 9  2 . 0  12.0 - 2 1 1  
4-0050 4-9220 ,100 70.1 14.5 -2.0 . I 3 1  16.5 .318 1.174 146.3 442.1 ,801 1.548 106.8 1.001 -.6 -12.7 334.0 -320 
12.12 8.01 4.21 4 . 5 1  1.90 3.80 14.61 2/1/2 93.0 5.3 21.6 .458 5.341 12.6 41.6 0 .3  96.30 1.080 







.159 245.8 -22.1 
~ 3 1 3  143.5 8.S 
,210 78.6 16.4 
13.31 6.84 4.11 
.l73 238.3 -20.5 
, 3 5 1  143.0 7.9 
.e73 81.8 17 .9  
14.08 10.39 4.33 
- . l  .a38 92.0 
2.2 1.354 1 5 . 4  
-2.2 .I34 13.1  
4.46 7 .85  4.69 
- . l  .E46 96.3 
2.2 1.334 75.2 
-2 .3  .132 68.4 
4.48 1 . 8 8  6 - 0 6  
- MAR3 ARRI 
.9 .E19 80 .2  
2 . 0  1.324 71.1 
-1.9 ,132 80.8 
5.02 0.40 2.95 
.298 , 7 7 8  186.6 4S4.5 .146 1.0100 
,378 1 .024  56.4 114.8 .6370 1.41OA 
,364 1.169 143.1 449.2 .Y44 1.594 
11.73 2/1/2 92.1  2.2 21.9 -481 




1.213 3.4 11.2 121.1 .353 
.667 -1.0 1.9 12.4 .LOO 
1.002 -.I -10.4 540.2 .375 
12.8 41.1 0 . 2  9T .30  2.052 
,302 .?e3 195.0 453.8 
.319 1.022 51 .2  174.9 
.426 1.165 142.0 457.2 
17.36 2/1/2 .92.8 3.5 
[VAL DATE :: 2448830 (26 J 
.360 .165 161.6 403.4 
.414 1.001 1 0 . 2  180.0 
.215 1.180 153.5 434 .0  
13.63 2/1/2 103.2 9.8 




UL 1992) - 
.490 1.041 






5 .419  
1.210 3.4 11.1 122.1 ,357 
.681 -1.0 2.0 12.2 .LO9 
1.062 -.a -0.2 345.3 ,449 




. e31  277.7 -20.2 
,433 149.3 1.9 
,140 60.0 11.1 





1.203 3.0  9.9 131.7 ,433  
.644 -.I 2.0 1 . 5  ,131 
1.062 -.4 -14.0 329.0 .e86 
15.0 4 8 . 1  12.0 90.40 1 .741  
4-1500 4-8072.1 ,170 262.6 -22.2 .2 .828 6 7 . 1  .511 . ? T i  114.9 457 .6  . I 3 1  1.011 107 .0  1.208 5 .4  10.7 125.1 -371 
4-0072.5 4-0630 .311 148.5 1.1  2.2 1.333 74.5  ,386 1.021 5 9 . 4  178 .1  .6210 1 . 4 1 5 A  90.0 .619 - e 0  1.4 9.4 -214  
4-0000 4-9220 .161 60.0 13.7 -2.0 .729 1 0 . 3  .304 1.114 150.0 440.1 ,818 1.531 101.9 1.061 -.4 - 1 1 . 1  3 3 5 . 5  ,304 S 
12.28 7.61 4.29 4.61 0 . 0 0  5.38 14.31 2/1/2 1 0 1 . 1  6.1  21.4 , 431  1.583 12.4 44.5 0 .1 91.60 1.910 
4 - B S 1 0  4-0871.1 .160 250.1 -21.0 . I  .631 92.1 .301 . 7 7 5  164.0 451 .8  ,542  1.0000 107.1 1.211 3.4 11.1 123.9 -357 
4-0011.1 4-0030 ,357 148.0 8.2 2.3 1.331 75.2 .380 1.026 56.6 170.4 .6380 1.411A 91.0 -082  -.9 1.2 9.9 -211 
12.71 0.22 4.16 4.13 1 .92  4 . 0 8  1S.25 2 /1 /2  101.3 2 . 0  22.1 e 4 1 1  5.226 12.3 43.7 1 . 4  97.00 1.909 
4-0060 4-mcso . i g i  70.7 1 5 . 9  -2.0 . r z o  1 5 . 2  .343 i . i m  146.9 446.6 .re7 1.569 108.8 1.oot -.I -v .4  3 4 1 . 2  .s5r 
4-B92O 4-0671.2 -111 241.7 -20.4 . l  .643 95.6 . 3 0 3  .760 193.3 4 3 4 . 1  . 5 4 4  1.0160 107.2 1.214 3-4 11.0 124.6 ~ 3 5 9  
4 - 0 6 r l s Z  4-8030 ,359 146.1 0 .1  2.3 1.334 71.1 .381 1.025 51.2 118.1 .6350 1 .4151  90.9 a662 -.9 1.2 9.9 
4-0000 4-9240 .e36 8 1 . 4  17.6 -2.1 . 1 2 4  11.2 .398 1.163 144.4 411.8 .702 1.623 112.1 1.062 -*I -7.0 348.7 -414 
13.96 9.42 4 .30  4.14 7.93 5.12 16.10 2 /1 /2  101.4 1.8 21.4 .466 5.300 12.4 4 4 . 1  r .6  97.10 2 . 0 4 5  
111118 ARRIVAL DATE I 2448040 ( 5 AUG 199tI .- ____ _________ 
4-0500 4 -0675 .1  .IO0 260.3 - 2 l . S  .I .e25 86.4 .320 .760 172.3 459.2 .523 1.014 100.4 1,205 3 .5  10.5 120.5 *382 
4-0610 4-9220 .146 86.2 12.8 -1.9 . re t  00.1 .e95 1.173 154 .1  438.4 .a20 1.519 105.2 1.061 - a 2  -10.6 336.0 st93 
12.29 1.50 4 .42  4.79 0.18 3.07 14.10 21112 109.1 8.9 21.2 .412 S.425 12.4 47.0 0 .4  94.70 1.822 
4-0510 4-0813.0 . I 6 2  255.0 -21.4 
4-0613.0 4-6040 . S I 2  149.0 8 .2  
4-0070 4-9230 .110 71.8 15.3 
' 12.43 7 . 1 7  4.18 
4-0520 4-0673.0 ,169 245.1 -20.3 
4-0675.0 4-0040 .38l 140.9 8.2 
4-0810 4-9240 .e06 83.8  17.2  
13.34 0.68 4 . 2 8  
4-06rs.i 4-0040 . S O 2  149.8 1.4 2.2 1.333 15.9 ,393 t . 0 ~  60.0 182.0 .6zzo 1.425 8 8 . 1  .e54 - . r  1.3 7.0 . * e t  
.S .E32 91.2 .304 . I 7 2  102.7 456.7 . I 3 7  1.0010 107.4 1.208 
2.3 1.336 11.0 ,364 1.030 51.2 101.6 .6340 1.425 89.0 . E 5 0  
-1.9 . ? I 8  11 .3  .a28 1.161 150.5 444 .1  .184 1 .550  107.6 1.061 
4.67 8.05 3 . W  14.90 2/1/2 108.7 3.6 22.3 .458 5 .185  12.0 
- 3  .a40 95.0 .SO4 .?I? 191.5 455.6 ,541 1.t130 107.3 1.211 
2.3 1.336 7 S . l  .384 1.030 51.0 181.8 .6350 1.425 09.0 ~ 6 5 8  
-2.0 ,111 73.7 .313 1.161 141.S 451.1 ,728 1.594 110.6 1.061 




4 6 . 8  
3.4 
- * 9  
- . 3  
46.8 







10.9 m . 5  .so2 
.e 0.1 ,217 
-0.4 312.0 - 3 3 5  
8.9 96.00 1.901 
10.8 126.9 .38¶ 
-0.0 341.7 ,300 
6 .7  97.10 1.964 
.s 0.5  . t i l  
4-8530 4-0013.0 .I92 240.9 -19.2 .I ,849 98.3 .SIP .?a3 199.3 455.1 . I 3 8  1.0210 101.7 1.215 
4-0673.0 4-8040 a 3 1 1  149.3 1.0 2.3 1.335 74.0 .380 1.027 58.7 101.0 .029B1.4P5 88.9 -650 
4-0870 1-9210 .#!SI) 90.3 18.7 -2.0 .?I2 69.0 *433 1.156 145.3 458.6 . 6 5 S  1.657 114.6 1.002 
14.96 10.26 4.57 4.72 6-11 S.09 17.60 L / l / L  108.9 3.9 LOBS .430 5.0tO 11.8 - WAR8 ARRIVAL DATE PI 2440650 (19 LUG 1992) - 
10.4 132.7 e396 
1.7 7.3 ,233 
- S e e  336.4 .LO3 
10.7 129.s .309 
1.2 8 . 0  .Le5 
-1 .5  542.3 e322 
0.3 9 3 . ~ 0  i.701 
8.0 m.oo 1.011 
.196 214.7 -20.0 
,390 113.6 0.9 
.I38 62.4 11 .7  
12.58 1 .51  4.83 
a 8  .E21 04.1 a332 .76S 169.2 401.2 .Si1 1.018 109.2 1.202 
C . 2  1.331 73.2 .402 1.026 62.9 104.9 ,0130 1.439 86.7 ~ 6 4 0  
-1.9 .713 61.0 ,280 1.174 1 5 8 . S  437.1 .E38 1.512 104,O 1.061 
S.05 0.44 2.87 13.9s t / l / Z  115.4 7.5 20.9 .31* 5.101 12.9 
.5 .E29 90.2 .a09 .769*180.4 4S7.9 .S31 1.0010 107.7 1.206 
2.3 1.337 74.0 ,309 1.031 17.7 104.4 .OS20 1.430 67.2 a 6 5 4  
-1.0 .710 79.2 -317 1.107 1S4.5 442.8 ,797 1.337 108.8 1.011 
- 4  ,636 S4.2 .SO0 ,714 109.0 450.0 ,987 L.OlOD 107.8 1*20* 
2.3 1.836 f5.0 ,380 1.038 S6.9 104.4 a0380 1 438 07.5 -083  
4.85 0.22 5.00 18.80 2/1/2 114.0 1.1 t 2 . l  ,485 8.181 11.4 
4.06 0.24 5.24 14.6s X/WL i i 5 . 0  4.4 22.0 ,442 8.0eo ts.8 




4 - o s i o  4 - e a m . 3  
4-6W8.5  4-8850 
4-8000 4-9200 
.sa3 c(10.5 -20.0 
.309 132.2 0.0 
~ 1 3 4  73.1 14.5 
12.32 7.47. 4.L3 
. lo8 249.9 -20.0 
~ 3 6 4  152.1 8.2 
.192 02.9 18.6 
1 2 . ~ 5  o.ie 4 . 2 0  
3.4 






- .O  - .O 
4e.7 
10.0 1CS.4 e304 
1.1 0 , s  ,224 
-5.0 840.0 -800 
0.1 e1.10 1.070 
264 
6TOCOVCR TIME 30 D A Y 5  1993 OUTBOUNO SWIHGBV MISSION DURATION = rro O A T S  
UARI ARRIVAL DATE 6 L446050  
1 9  A V O  l99C 
LAUNCH OWHGBI OCEEOI  R A l  OECLl X 1 V I P e l  I ECCEN 3 M A  T H E T l - T H E T ~ ~ ' ~ E R I H  -APHEL-P$I i--V L I L OECLL RAL ICCEOL 
bWNGOY ARRIVE (PEE03 RA3 OECL3 I 3 V 3 P S I  3 ECCEN SUA THE13 THETI PEGIM APHEL PSI 4 V 4 1 4 OWL4 R A 4  WEED4 
O W A R T  RElURN OPEtO5 R A 5  DECL5 I 5 V 1 P I I  5 ECCEN SUA THE15 THE16 PERIH APHEL P S I  6 V 0 I 6 OECL6 RAE OCEEOO 
PROP AERO OVL OVA EVA OVO EVR TYPE SUN A SUN R KAPPA - A  E INCLAP_-OECLP_ ETA _CERIC 
--__- - _ _  I 
4-bISO 4 - 0 6 7 S . 6  *186 244.2 -19.0 . 5  . E 4 5  97.6 .313 ,179 197.6 456.0 .530 1.0230 101.8 1.213 3 . 3  10.1  131.0 .37L 
4-6675.6 4-6850 , 5 1 2  152.4 7.9 2.3 1.337 14.6 .391 1.034 58.L 164.5 ,6300 1.438 67.1 .E54 * . I  1.3 7.9. .LPO 
4-6680 4-9250 .e21  91.1 16.4 -1.9 -703 91.8 .406 1,154 146.0 451.1  .E85 1.623 112.9 1.081 - S O  - t - O  354.2 - 4 L 9  
14.25 9.37 4.52 4 - 0 1  8.26 4.8s 16.90 21112 i1s .o  2.4 21.3 .435 5 .419  1i .o  5 o . r  6 . 0  96.60 1.924 
MARS ARRXVAL DATE = 2448860 (25 AUG 199L) - -- 
4-0500 4-8682,6 -22 
4-0082.0 4-8860 .42 
4-0090 4-9220 .13 
13.2 
4-0510 4-8677.6 .I1 
4-6690 4-9230 ,14  
l L . 3  
4-061r.b 4-0060 .SI  
 OSLO 4-8076,9 . l e  
4-0676.9 4-6860 .3a  
4-6890 4-9240 .IC 
1e.r 
4-6530 4-8017.4 . l a  
4-oorr.4 4-8060 . S I  























' 69.5 13.7 
1 I.31 4.30 
* e47 .0  -16.8 
1 1 5 S . 6  1.9 
1 0.69 4 . 4 1  
I 9o.r 16.1 
1.3 








. 7  
L.3 
-1 . I  
5.06 
. I  
-1..8 
e.3 















































t 120.3 1.1 
,492 1.028 110.5 1.198 3.6 1O.L 138.1 
,5990 1.455 04.7 .640 -.P 2.7 7.6 
-642 1.509 104.5 1.00Z .L -9.1 536.1 
,324 1.007 106.2 1.203 3.5 10.6 13t.6 
.6290 1.453 6 5 . 5  . E 5 0  -.E 1.9 6.5  
.EO6 1.526 106.3 1.061 .t -0.1 34L.9 
PZ.9 .423 5.040 11.7 5 3 . t  7.1 91.00 






' 51.6 166.9 
I 1s1.2 4s3.4 
! 120.2 1.4 
.332 1.0180 101.9 l.Ll0 3.L 10.0 153.4 
,6510 1.453 65.6 .E51 - .6  1.8 6.4 
L2.1 .432 5.C16 10.6 53.0 5.4 90.90 
.roe i.598 111.5 b.011 .e - 1 . 7  551 .0  
.4t4 
.e48 
. e m  
1 .504  
.377 
.a34 








1 . E t 3  
1. roo 
UAR8 ARRIVAL DATE : 2448110 t 4 8LP 1992) --- 
- MARS ARRIVAL O A T €  = 2448880 (14 5EP 199tI 
4-6110 4-8604.1 .I95 280.2 -17.4 1.4 ,811 65 .0  .336 .?!I8 1 1 l . S  463.0 -504 1.013 108.5 im19T 3.9 10.L 141.0 e404 
4-8684.1 4-0560 .404 163.9 6 .5  2.0 1.343 13 .2  .414 1.014 61.2 191.2 ,6170 1.490 62.3 .642 -.I! 4 . 3  10.6 e t 1 6  
4-6910 4-9LSO a 1 3 4  60.0  11.6 -1.8 . O B I  64.6 ,302 1.111 167.8 439.7 . E l ?  1.524 lOl.7 1.06L 05  - 5 . 3  343.5 ,303 
18.09 I . 4 6  4.02 5.63 9.01 2.04 14.30 e/l/e l e6 .4  6.2 03 .0  .369 3.019 l e .?  01.1 9.3 93.10 1.462 
4-0 ieo 4-66ei.o . i re  ~ 0 6 . 1  - m , s  1.1 .e26 91.2 ,317 ,763 182.5 4 6 0 . ~  .521 i.oo50 io6.s i.eoi 5.4 i 0 . e  138.3 ,599 
4-006i.o 4-6060 .srs 162.7 7.5 2.2 1.341 74.5 .404 i.060 56.9 191.0 ,6320 1.480 E L . ?  .e49 - . 4  3.9 11.1 . L ~ B  
4-0910 4-9240 ,142  73.0 15.0 -1.7 ,682 62.1 ,321 1,161 i63.1 444.7 ,782 1 ,541  107.1 1.061 .I -L.8 549 .8  e355 
1C.76 1 . 3 1  4.31  5.41 6.84 3.00 14.91 2/1/2 128.3 3.5 24.3 ,418 .4.?60 11.1 S9.0 6.4 06.LO 1.575 
4-b530 4-0604.1 a192 L66.3 -13.3 t.t . e l3  66.9 .340 ,148 111.9 405.6 -494 1.00t 109.b 1.186 l.3 9 - L  1 5 B . O  -409 
4-6694.1 4-8930 . I 0 9  86t.4 4.4 1.4 1.360 73.1 ,436 1.111 ST.3  198.4 ,6e60 1.596 16.8 ,635 e 6  81.0 L4.1 et86  
4-0060 4-9230 , 1 9 1  63.1 11,4 -1.1 .e44 90.4 .340 1.101 380.1 440.1 .761 1.91LD 100.9 1.066 1.L Le4 316.0 -360 
14.L) r.99 4.50 0.41 9.18 3.30 11.4L L / l / L  140.L 4.0 L7.O .SED 4.L85 lL.4 17.0 10.1 94.60 1.191 
265 
I N 6 ~ U N ~  SWING 
5,13 
266 
MISSION DURATION = 400 c*rs  STOPOVER TIME = 3 0  C A Y S  1995 INBOUND SWINGBY 
MARS ARRIVAL OATE = 2449940 
2 M A Y  1995 
LAUNCH ARRIVE SPEECl R A I  - 0 E C L l - I  1 V 1 -  PSI 1 ECCEN SUA THETl THE12 PERIH APHEL PSI 2 V 2 1 2 OECLZ RA2 3PEECP 
OEPART SWNGB’I SPEED3 RA3 OECL3 I 3 V 3 PSI 3 ECCEN SHA THET3 THE14 FERIH AFHEL PSI 4 V 4 I 4 CECL4 R A 4  SPEED4 
IWNCBY RETURN 3PEEC5 RA5 OECL5 I 5 V 5 PSI 5 ECCEN SUA THETS THE16 PERIH APHEL PSI 6 V 6 I 6 OECL6 RA6 3PEEC6 
EVA_--OVO -EVR_- lYPE SUN A SUN R KAPPA - - A  E INC RAP OECLP E7A PERIC 
4-9670 4-9840 .154 131.8 30.8 1.8 1.159 89.4 ,321 1.471 2 . 2  129.0 ,9890 1.957A 101.8 .128 -23.3 256.4 .255 
4-9870 5- 41.9 ,200 198.0 -9 .0  - .4  ,554 91 .8  .499 1.092 181.8 284.1 . 5 4 7 A  1.6360 66 .8  1.354 2 .0  4 .6  334.6 .SA2 
5- 41.9 5 -  150 .542 346.5 8 . 9  4 . 2  1.253 115.1 .444 .e48 261 .1  494.9 .412 1.225A 114.6 . 
13.96 8 . 3 6  4 . 0 9  5.61 9.00 4.26 16.43 1 /1 /2  11.4 26.3 1 2 . 7  ,204 9.074 2 
- - -- - . - - 
-- 
-- MARS ARRIVAL DATE = 2449840 I 2 M A Y  19951 
ATE 2449850 (12  MAY 19951 --. - --_ - -- - I- - - - . - _- 
4-9650 4-9850 .150 149.0 3 6 . 2  2.8 1 . 1  1.401 347 .1  490.3 ,989 1 .8251  10 -1.2 -21 .3  256.0 .217 
4-9890 5- 3 5 . e  e231 199.4 - 8 . 5  -.0 . 5  1.050 182.8 210.5 . 4 l i A  1.6290 6 1.9 3.5 331.4 .650 
5- 3 5 . 2  5- 130 .650 335 .5  8 . 1  4 .6  1.3 .942 2 6 2 . 6  486.3 .443 1.441A 121 .9  -2 .2  1 5 . 2  128.6 4539 
13.70 9.04 4 .04  4.66 8.05 5.00  19,49 1/1/2 16.2 19.8 6 .2  .142 18.604 48.0 2 4 9 . 8  - 4 1 . 5  84.7L 2.5S5 
4-9660 4-9810 .143 141.4 33.9 2.2 1.145 91 .0  .300 1.416 3 5 5 . 5  496.1 ,991 1 . 8 4 0 A  1 0 4 . 1  .?12  -.I -24.9 P f 1 . 2  .Ze2 
4-9680 5- 39 .1  ,214 191.9 -8 .5  - .2  .544 94 .0  ,523 1.071 183.6 271.5 . 5 l l A  1 .6310 64.1 1.348 1 . 9  4 . 0  333.9 ,594 
5- 3 9 . l  5- 140 a594 341.8 8 . 1  4 . 5  1.216 111.2 .485 .E91 2 6 2 . 3  490.1 .4S8 1.323A 118.4 ,948 -2 .5  12 .3  135.7 .473 
13.31 9 . 5 5  3 . 9 6  4.80 8.19 4 . 5 9  11.92 l f l / 2  14 .9  22.5 9 . 1  ,110 12.600 31.7 251.6 - 3 0 . 9  86.9L 1.973 
4-96fO 4-9850 .145 132.6 32 .8  1.8 1.148 88.9 .304 1.420 4 . 1  135.9 .9890 1.851A 105 .1  ,114 . O  -23.4 257 .9  -227  
4-9080 5- 42.7 .200 196.3 - 8 . 4  -.4 ,551 94.5 ,900 1.088 184.5 284.1 ,544A 1.6320 6 8 . 6  1.353 2 . 0  4 . 1  336 .1  .546 
0- 42.7 6- 450  ,546 341.5 9 . 0  4 . 3  1.256 115.2 .441 ,854 262.1 494.2 .473 1.2351 114.9 .919 - 2 . 1  9 . 2  142.1 -414 
1 3 - 1 8  8.26 4 . 0 0  4 . 9 1  8.30 4 . 2 f  16.56 1 /1 /2  14.5 25 .8  12 .2  .PO2 9 . 3 9 0  22 .1  254 .5  -21.6 89.3L 1.698 
4-9060 4-9850 ,160 124 .2  31 .8  1 .6  1.150 86.5 .309 1.418 14.8 136.0 .9800 1.856A 105.4 ,113 .4  - 2 2 . 2  257.6 . 2 S l  
4-9880 I- 46.0  ,189 184 .1  - 8 . 4  -.8 ,569 94 .9  .481 1.103 185.4 290.1 ,573A 1.6340 68.8 1 .351  2.0 5 . 0  337.8 .SO3 0 
8- 46.0 I- 160 .503 352.8 9 . 1  4 . 0  1 .241  113.5 .413 .E27 262.0 498.8 .486 1.169A 111.5 .895 - 2 . 8  6 . 2  141 .6  - 3 6 0  
1 3 - 1 9  8.18 4 . 1 6  5.01 8.39 4 . 0 2  11.41 1 /1 /2  14.8 29.7 1 5 . 3  .238 7.488 16.8 251.2 -15.1 91.70 1.542 
4-9690 4-8850 . l e 6  118.0 30 .1  1.5 1.149 83.8 ,317 1.407 26.1 137.1 ,9610 1.85JA 101.7 .TO9 . I  - 2 1 . 3  256.7 .234 
4-9880 5- 4 9 . 0  -181  193.1 -8.5 -.E , 578  95.3 -465 1.116 186.1 295 .1  .597A 1.6350 10.8 1.561 2 . 1  5.1 3 3 9 . 2  ,466 
I- 49.0 5- 170 .466 3 5 1 . 5  8 . 9  3 .6  1.229 111.9 .384 ,808 261.8 503.8 .497 1.118A 108.2 .E16 -2 .9  3.3 152.0 - 3 1 2  
18.40 8.32 4.49 5.06 8 . 4 1  3.132 14.45 i / u z  15.8 34 .1  18.4 ,277 0.212 12.4 259.0 - 9 . 9  94.00 1.453 
4-9700 
4-9880 
I- 5 1 . 7  
.224 
a l l 4  
,435 
13.88 
114.7 2 8 . 1  
193 .1  -8 .6  
1 . 1  8.4 
8.12 5 .05  





191 .1  - 1 . 9  
336.6 8 .2  
9 .03  3 . 9 1  
-- 
1.0 
2 . 1  
-2 .9  
261.  1 
-20.4 254.9 
6 . 3  3 4 0 . 3  
. e  1 5 5 . 1  
-5 .4 96.20 
. 
- 3 6 . 1  254.4 






- 5 2 . 1  84.3L 








2 .971  
.195 
-655 
. s a 7  
2.567 
4-9850 








1.4 1.146 80 .7  ,328 1.387 38.6 139.4 -9310 1.842A ?05 .9  . T O 2  
-1 .0  .585 95.6 .453 1.127 186.8 300.6 .611A 1.6310 12.4 1.364 
3.2 1.220 110.6 .360 ,794 261.8 509.4 .SO8 1.080A 104.9 a860 
5.16 8 .54  3 .68  13.67 1/1/2 1 1 . 1  40.6 21 .3  ,311  5.399 9 .2  
-- MARS ARRIVAL OATE = 2449860 (22 MAY 1995) 
5 . 1  1.129 94 .1  .279 1.366 340.9 506.5 .985 1.741A 101.3 .698 
- .2  .SO9 96 .3  .580 1 .023  184.4 262.2 .422A 1.625D 5 1 . 1  1.332 
4 . 1  1.335 122.0 .586 1.032 263.3 482.3 .421  1.638A 125.8 1.030 
4.09 7.49 5 . 5 8  21.54 1 /1 /2  24 .1  1 1 . 1  4 .3  -116  26.510 93.5 
3 . 1  1.134 92.4 .e80 1.376 348.8 504.5 .990 1.161A 101.9 ,101 
- . l  .530 96 .1  .554 1 . 0 4 1  185.4 269 .1  .461A 1.6270 61.0 1.340 
4 . 1  1.304 119.6 .S33 .953 2 6 3 . 0  485.6 .4A3 1.462A 122.3 .988 














13 .16  
-3 .6  
e.0 
- 2 . 0  
225.3 
- 1 . 5  
1 .9  
- 2 . 3  
252.4 
4-9660 4-9860 -136  131.2 36.5 2.2 1.138 90.6 ,282 1 . 3 8 1  351 .5  503.2 .99C 1 . l l l A  102.3 .703 -.I -25.3 2 5 8 . 5  .199 
4-9890 5- 39.0 ,211  196.0 - 7 . 7  - . 3  ,548 97 .1  .525 1.069 186.5 276.9 .501A 1.6300 63.9 1.347 1 . 9  3.9 331.4 .599 
S- 39.0 5- 140 ,599 342 .1  8 .8 4.6 1.219 111.4 ,489 .E98 262.8 489.3 .459 1.338A 118.8 .955 -2 .8  1 2 . 0  136 .2  ,460 
1 2 . 7 1  8 . 5 4  3.89 4.23 1.63 4.65 18.08 l f l / 2  18.2 2 2 . 1  8.8 ,168 13.010 34.4 253.3 - 3 3 . 6  86.8L 2.DZ4 
4-9670 4-9860 ,140 127.6 34.4 1 .8  1.140 88.5 .285 1.382 1 . 0  142.7 ,9880 1.116A 102.6 ,704 .1 -23.4 256.9 ,202 
4-9090 I- 43.4 .203 194 .1  - 1 . 6  - . 5  .563 91.4 ,501 1.087 187.5 $283.8 .542A 1.6320 66.4 1 .353  1 .9  4 .4  331.5 .149 
I- 43.4 ¶-  110 ,549 348 .1  9 .1  4.4 1.259 115.3 .450 .e59 262.5 493.5 ,413 1.246A 115 .3  .923 -2 .8  8.9 142 .8  .419 
12.59 8 .21  3.93 4 . 3 1  1 . 7 1  4.34 16.69 1 /1 /2  11.9 25.3 11 .9  ,200 9 . 6 4 8  24.4 255.9 -23.3 8 9 . l L  1.720 
4-9680 4-9860 ,156 119.3 32.4 1 . 0  1 .141  8 6 . 1  ,290 1.377 17.4 143.0 .9170 1.171A 102.8 - 1 0 2  - 4  - 2 2 . 1  2 5 8 . 5  .20S 
4-9890 5- 4 1 , ?  ,195 192.2 -1.1 - .6  ,514 81.8 ,482 1,103 188.5 289.8 .1?2A 1.6350 6 8 . 1  1.351 2 . 0  4.9 339.2 .SO5 
5- 4 6 . 7  8- 160 , 5 0 5  353 .1  9.2 4.0 1.243 113 .1  .415 ,831 262.4 498.0 .486 1 . 1 7 6 A  111 .9  ,899 - 2 . 9  5.9 148.1 ,365 
l Z . 5 8  8.20 4 .11  4.38 1 . 7 1  4 .09  11.52 1/1/2 18.4 29.1 1 5 . 1  ,235 1.633 1 7 . 8  E 5 6 . 5  -16.3 91.50 1 .562  
4-9690 4-9860 
4-9890 5- 4 9 . 1  
5- 49.7 5- 110 
4-9700 4-9860 
4-9890 5- 52.4 
8 -  5Z.A 5- 180 
. l e 3  113.9 
. l e 4  190.5 
.468 318 .5  
, l 2 . I 9  8.36 
.E21 111.5 
.118 188.9 
.436 2 . 1  
13 -24  8 .16  
50.4 
- 1 . 4  
8 . 9  
4 - 4 8  
2 8 . 1  
- 1 . 4  
8 . 4  
8 .00 
- -  I 
58.6 
-1 .3  
1. I 
4 . 4 3  
4 4 . 8  
- 7 . 1  
9 . 3  
3.92 
39 .0  
- 6 . 8  
8 .9  
3.94 
1.4 1.139 8 3 . 5  ,299 1.365 28.9 144.4 
-.e ,584 98.0 ,466 1.117 189.4 295.5 
3 .6  1.231 112.0 .386 . E l l  262.2 503.1 
4 . 4 3  1 . 8 2  3 . 9 0  14.54 1 /1 /2  19.8 33 .8  
1.3 1.136 8 0 . 5  ,311 1 .341  41.5 146.8 
-1 .0  ,591 98.5 ,454 1.128 190.2 300.5 
3 . 2  1.222 110.8 ,361 .196 262.1 508.6 
4 . 4 1  1 . 8 1  5 .16  13.14 1 /1 /2  22 .0  39.8 
- MAR3 ARRIVAL DIT€ = 2449870 ( 1 J 
6 . 7  1.124 9 3 . 1  ,266 1.345 342.3 512.4 
- .1 . S t 5  100 .1  . 5 9 t  1 .022 181.1 261.5 
4 .8  1.341 122.2 .593 1.049 263.7 481.5 
3 .81  1.21 5 . 1 3  21 .18  1 /1 /2  31.4 1 6 . 1  
3 .4  1.128 92.0 .266 1.351 350 .5  510.1 
- . l .  , 5 3 1  100.2 .517 1 .041  188.3 269.2 
4 . 8  1.309 119.8 .540 ,964 263.5 481.9 
3.69 7.09 5 . 2 0  19.89 1 /1 /2  23.6 19 .0  
2.3 1 .131  90 .1  ,268 1.355 359.4 509.6 
-.3 . I 5 5  100.4 .528 1.069 189.6 276.5 
4 . 1  1.283 111.5 .493 ,906 263.2 486.6 
3 . 1 5  7.15 4 .80  18.24 1 /1 /2  21.9 21.6 
.9510 1.773A 102.9 
.596A 1.6370 10.1  
.498 1.124A 108.5 
18.2 ,215 6 . 3 3 6  
,9260 1.163A 103.0 
.616A 1.6400 12.4 
.508 1.084A 105.2 
21 .2  ,316 1 . 4 4 1  
UN 1991) -__ 
. 98?  l . lO2A 99.1 
.4 l?A 1.6210 5 1 . 3  
.421  1.671A 126.2 
4 .6  ,114 25.100 
e992 1 . l l l A  99.6 
,463A 1.6300 60.7 
. 4 4 4  1.484A 122.6 
5 . 8  .138 19.724 
.992 1.1111 100.0 
.501A 1.6340 6 I . I  
.459 1.352A 119.1 




















31 .0  
.I 
2 .0  




- 3 . 0  
262.8 
- e i . o  257.3 
5 . 5  340.5 
2.9 152.1 
-10.8 93.90 
. t o 1  
.468 
.316 




1 . 4 0 s  -_ 
. l e 0  
* 7 2 6  
,830 
2.746 
. I 7 5  
,661 
. 5 5 5  
L . 5 ? 1  
. I 7 8  
,603 
l 4 R 7  
e.049 
-20 .0  2 5 5 . 0  
6 . 1  3 4 1 . 5  
. e  153.9 
- 6 . 2  96.20 
- 5 . 2  
2 . 0  
-2 .1  
231.9 
- 1  .8  
1.9 
-z.5 
255 .3  
- . 6  
1.9 
- 2 .  7 
254.9 
4-9640 4-9810  
1-0900 5- 32.6 
5- 32.0 I- 120 
4-9690 4-9810 
4-9900 5- 3 6 . 7  









- 4 3 . 4  253.9 
3 .0  331.7 
11.4 121 .6  
19.5 8S.SL 
-30.5 258 .1  
3 . 4  334.4 
1 4 . 1  129.4 
- 5 f . 6  84.1L 
4-9660 4-9810 
4-9900 I- 40.5 
¶ -  40.5 ¶ -  140 
- 1 3 1  133.2 
.222 193.5 
.603 343.7 
l Z . 3 8  6 .63  
-25 .9  259.4 
3 . 8  336 .1  
1 1 . 1  1 3 6 . 6  




4-98lO .136 123.0 55.6 1.8 1.133 8 8 . 1  .211 1.353 9 . 1  149.3 .9810 1.lZOA 100.2 .696 .I - 2 3 . 4  E59.7 . l e 0  
5- 4 4 . 1  ,209 191.4 - 6 . 5  -.I . 5 l O  100.8 . S O 4  1.089 190.8 283.3 .54OA 1.6380 66.5 1.353 1 .9  4 . 3  338.7 ,532 
8- 150 e552 349.4 9 . 2  4.4 1.262 115.4 . 4 5 3  ,865 262.9 492.8 . 4 1 3  1.256A 115 .6  ~ 9 2 1  - 2 . 9  8 . 6  143.0 a425 
12.18 8.37 3.89 3.81 1.21 4 .40  16.82 1 /1 /2  2 1 . 1  24.8 11.1 .191 9.814 LS,9 C 5 7 . 2  - 2 4 . 9  88.9L 1.738 
4-0810 




I- 4 1 .  
.153 115.1 
.199 189.3 
. lo6  354.6 
i e . 1 0  8 . 3 ~  
32.6 
-6 .2  
9 .2  
4 . 0 9  
30.5 








-0 .0  
0 . 8  
3.92 





1.5 1.133 85 .0  .216 1.347 19.8 149.9 .9150 1.119A 100.3 ,694 .I -21 .8  2 5 9 . 0  
- . I  .583 100.8 ,484 1.106 192.0 289.7 . 5 7 l A  1.6420 68 .6  1.318 1.9 4.8 340.3 
4 . 1  l . 2 4 6  113.6 ,417 .e35 262.7 491.3 .481  1.184A 112.2 .902 -3.0 1.1 148.8 
3.85 1.25 4.24 15.62 1 /1 /2  22.5 28.6 14 .9  ,233 1.114 18.9 2 5 9 . f  -11.4 9 1 . 4 0  
. i o 2  
, 508  





. l e5  


















1.3 1.132 83.2 -.a ,593 101.0 
3.1 1.233 112.0 
5-88 1.28 4.06 
.e81 1.334 31.4 111.4 
.468 1,120 193.0 295 .1  
.a61 .a14 262.6 502.4 
14.62 1/1/2 24.2 33.L 
.gs4n i . i i 5 ~  i o 0 . s  
.596A 1.645D 70.6 
.499 1.129A 108.8 
18.1 ,273 6.310 
.e89 .8 -20.6 251.4 
1.362 1.9 5 . 3  341.5 
.681 -3.0 e.6 113.3 
13.8 2 6 1 . 9  -11.1 93.90 
,680 1.0 -89.5 2 5 4 . 1  
1.366 L.0 5 . 9  342.4 
,864 -3 .1  -.1 156.6 
10.1 t 6 3 . 9  -? ,O 96.eD 
,161 110.5 
. l e 1  187.4 
.460 359.4 
U . 3 f  8.49 
.219 109.0 
,185 185.1  
,437 3.6 
12.81 8.90.  
4-9650 4-9880 ,139 143.9 
4-9010 5- 87.4 ,249 192.8 
lL.10 0.17 
4-9000 4-9900 ,127 lLO.8 
It.19 0.05 
8-  81.4 I- LBO .cor 130.5 
4 - s ~ i o  I- 4 i . e  .LSL 1 ~ o . 0  




1.8 1.128 80.3 .299 1.314 43 .9  153.8 .9210 1.7014 100.2 
-1-0 ,600 101.1 ,456 1.132 193.9 300.6 .616A 1.6480 1 2 . 3  
3.2 1.223 110.7 .362 .199 262.5 501.9 ,509 1.088A 105.5 
3.01 1.31 3.92 13.80 1/122 26.9 39.0 L1 .1  -315 5.455 - UARS ARRI 
3.9 1.123 91 .6  
-.2 .547 104.0 
4.9 1.313 l l 9 . 9  
3.33 8.13 5.45 
e.4 l.lL8 89.8 
-.4 ,566 104.0 
4.8 1.C88 117.8 
1.34 8.70 5.04 
[VAL OATE = 9449880 (11 J 
.e55 1.333 352.0 518.7 
.SO1 1.050 191.6 268.8 
.54S ,915 P63.9 484.e 
L0.w i f t i e  96.4 18.6 
UN 1995) 
,993 1.613A 9 7 . 1  
.46¶A 1.6400 60.4 
.444 l . S O ? A  123.0 
S.8  a 1 3 5  19.115 
,9920 1.676A 97.0 
.803A 1.8450 83.5 
.439 1.368A 119 .1  























- 6 1 . 8  










137 .0  
04.0L 
0O.LL 
.E58 1.534 1.1 155.9 
.53L 1.014 193.0 216.3 
- 4 9 1  a913 L83.8 481.9 
18.40 l / l / L  L8.1 21.L 
267 
STOPOVER TIUE = 30 D A Y S  1995 INBOUND SUlNGBY 
- - - ___ - . - -_-_ __ 
LAUNCH ARRIVE- SPEED1 R A 1  DECLl I I V 1 PSI-1-ECCEN-SUA THE11 
DEPART SWNGBY SPEED3 RA3 OECL3 I 3 V 3 PSI 3 ECCEN SHA THE13 
SWNG8V RETURN SPEED5 R A 5  OECL5 I 5 V S PSI 5 ECCEN SHA WETS 
- -  _ _ _  PROP A ~ R O _ D V L _ V A _ _ E V A - ~ V D E V R  --TYPE SUN A 
4-9670 4-9880 .134  118.9 36.4 1.8 1.128 87.7 .E60 1.332 11.0 
4-9910 5- 44 .8  ,220 188.3 - 5 . 2  -.I ,582 104.0 .507 1.095 194.5 
5- 44.0 5- 150 . 5 5 5  310.3 9.3 4 . 5  1.265 1 1 5 . 5  ,458  .870 263.3 
4-9680 4-9800 ,152 111.6 32.9 1 . 5  1.128 85 .5  .266 1.324 21.8 
4-9910 5- 48 .0  ,210 186.1 - 4 . 0  - . 7  .594 104.0 .487 1.113 195.8 
5- 40.0 5- 160 .510 3 5 5 . 5  9 .3  4 . 2  1.248 113.7 ,420 ,839 263.1 
11.98 8.56 4 .07  3.41 6 . 8 2  4 . 4 9  15.72 1 /1 /2  27.1 
i i . 9 8  o.60 3.07 3.38 6.79 4.73 16.95 i / i / z  26.0 
THE12 PERIH APHEL PSI 2 
WET4 PERIH APHEL PSI 4 
THET6 PERIH APHEL PSI 6 
SUN R -KbPPA------A E 
155.8 .9860 1.677A 9 8 . 0  
492.1 .474 l.267A 116.0 
24.3 11.6 -195 9.854 
156.5 .9730 1.678A 98 .0  
289.8 . S 7 1 A  1.6S60 68 .5  
496.7 .487 1.192A 112.5 
28.1 14 .9  .251 7.707 
283.3 , 5 4 0 A  i . 6 5 ~ 1  68 .2  
HISSION OURA710N : 180 C A Y S  
UARS ARRIVAL CATE : 2449*80 
11 JUN 1 9 9 )  
V 2 1 2 OECL2 R A L  S P E E C Z  
V 4 I 4 OECL4 R A 4  SPEEC4 
V 6 I 8 OECL6 RA6 SPEEC6 
INC RAP OECLP ETA PERIC 
,692 . l  - 2 3 . 4  260.0 .161 
1 . 3 5 5  1 . 9  4 . 1  339.8 . S I 5  
.931 - 3 . 0  8 . 3  143.4 .431 
27 .2  2 5 8 . 3  - 2 6 . 2  88.8L 1 .126  
.689 .I - 2 1 . 5  259 .1  .I62 
1.360 1.9 4 . 6  341.3 .51U 
.SO5 - 3 . 1  S . 2  149 .1  . 3 7 5  
19.7 260.7 -18.4 91.40 1 .550  
4-9690 4-9800 .160 107.9 30.3 1.3 1.126 83.0 ,275 1.311 33.4 158.0 .9500 1.87ZA 97.9 .683 .8  -20.0 2 5 7 . 1  .163 
4-9910 5- 11.0 .PO2 104.2 -4.6 -.9 ,605 104.1 .472 1.129 197.0 291.8 .596A 1.6610 70.8 1.365 1 . 9  5 . 1  342.4 , 4 7 1  
5- 5 1 . 0  5- 170 .471 - 2  9.1 3.7 1.235 112.1 .389 .E l7  262.9 501.7 .499 1.135A 109 .1  ,884 -3 .1  2 . 2  153.8 - 5 2 4  
4-9700 4-9680 .210 107.1 28.4 1.1 1.122 80.2  ,290 1.292 45 .9  160.3 .Si70 1.666A 97.7 .675 1.1 -18.8 2 5 3 . 8  mi64 
4-9910 5- 53.7 .197 182.4 - 4 . 4  -1.0 .613 104.2 $ 4 5 9  1.141 196.0 301.0 .617A 1.6650 72.4 1.368 1 . 9  5.7 343 .2  ~ 4 3 8  
5- 53.7 5- 100 .438 4 . 4  8.5 3.3 1.225 110.7 .363 .EO1 262.8 507.2 .510 1.092A 105.0 -866 -5 .1  -.I 1 5 7 . 3  * e 8 0  
12.80 9.14 4.96 3.46 6.66 4 .18  13.86 1/1/2 32.3 38.3 21.3 .3¶3 5.410 10 .6  264.7 - 7 . 7  96.40 1 . 3 8 1  
i e . 1 7  8.74 4.42 5 .43  6 - 0 4  4.32 14.70 i l i a  29.1 52.6 18 .2  . z i t  6 .339 14.5 e 6 2 . s  - 1 2 . 5  9 4 . ~ 0  1 . 4 4 1  
-MAR8 ARRIVAL DATE = 2449890 (21 JUN 19951 
4-9650 4-9890 .146 145.8 S8.0 4 .9  1.120 91.3 .246 1.318 353.3 522.6 .E93 1.643A 95.3 .691 -3.e - 3 9 . 1  Z57.5 , 1 4 5  
4-9920 5- 30.e .e64 189.9 -4 .8  - .e ,562 io8 . i  .16i  1.060 195.2 268.8 . 4 5 9 ~  1.6600 60.2 1.344 1.9 3 . 3  336.9 .e72 
i z . 9 0  9.84 4.00 5.06 6.47 5.83 20.29 i / i / z  34.7 i e . 2  5.9 .is3 19.320 64.9 200.6 -64.1 8 4 . 0 ~  e . 4 ~  
4-9920 5- 41.9 ,240 187.4 - 4 . 2  -.4 ,582 107.0 .537 1.085 196.9 276.5 , 5 0 3 ~  1.6670 63.5 i . 3 5 2  1.8 3 .6  338.9 . a i 2  
5- 41.0 5- 140 . 6 i 2  345.5 9 . 2  4 .9  1.290 117.8  IO^ ,922 264.0 487.2 .419 I . ~ A  iis.8 .see -3.0 11.1 1 3 1 . 4  .5oo 
5- 36.t 5- 130 -672 339.4 8.6 5 . 1  1.318 120.1 * 5 S l  -988 264.5 483.4 e444 1.532A 123.4 1.007 -2.8 1 4 . 1  130.2 ~ 5 7 1  
4-9660 4-9090 ,126 126.4 43.8 e.8 1.122 89.5 .E48 1.318 2.5 161.9 ,9920 1.645A 95 .7  .691 - .8  -27.6 2 5 9 . 7  ~ 1 4 2  
12.22 9.22 3.79 3.00 0.11 5.43 18.56 1 / 1 / 2  30.8 20.8  8 . 6  ,161 13.362 40 .6  2S7.8 - 3 9 . 9  8 6 . 1 1  1.885 
4-9670 4-9690 ,132 111 .1  31.0 1.8 1.124 87.5 -2Sl 1.315 12.6 162 .0  a9850 1.645A 95.8  ,690 - 1  -23 .3  259.7 a144 
5- 45.4 5- 150  .559 351 .2  9.4 4 .6  1.268 115.6 ,459 -876 263.7 491.4 .474 1.278A 116 .3  ,935 -3.1 8.0 143.9 a437 
11.99 0.97 3.85 3.03 6 .44  5 . 1 1  17.08 1/1/2 30.8 23.9 11.8 ,193 9 . 7 3 0  28.1 P.59.3 -27 .1  88.91. 1.681 
4-9680 4-9090 . 1 5 1  108.8 32.8 1 .4  1.123 85 .3  ,217 1.307 23 .5  162.7 .9710 1.644A 95 .8  ,687 - 6  -20.9 2 5 8 . 6  ~ 1 4 5  
4-9920 5- 4 0 . 1  ,226 182.9 - 3 . 4  -.I ,610 107.5 .493 1.127 200.1 290.4 .S72A 1.6610 68.5 1.364 1.8 4 . 5  342.0 e 5 1 2  
5- 48 . )  5- 100 . S l 2  356.4 9.4 4 .2  1.250 113.6 .422 .e43 263.5 496.0 ,488 1.199A 112.8 .SO8 -3.2 4 . 9  149.6 ,379 
4 - 9 9 ~ 0  5- 41.4 ,235 m 5 . i  -3.8 -.e .597 i o 9 . e  . s i 2  1.107 198.5 283.7 .MOA 1.6740 86.1 1.339 1 . 0  4 .0  3 4 0 . 6  . s w  
11.99 0.94 4.06 3.05 0.46 4.08 15.82 i / i / z  32.2 27.6 11.1 . re9  7.588 20.4 261.6 -19.1 91.60 1 . 5 0 8  
4-9190 4-9890 . le0 105.8 3 0 . 0  1.2  1.122 82.8 .e68 1.294 3 5 . 1  164 .2  ,9480 1.641A 9 5 . 6  ~ 6 8 1  .9  -19.3 256.2 , 1 4 6  
4-9920 5- 5 1 . 7  ,219 180.9 -3 .0  - . 9  .621 107.4 ,477 1.143 201.4 296.5 .598A 1.688D 70.6 1.369 1.8 4 .9  342.9 ,473 
5- 5 1 . 7  5- 1 7 0  .473 1.1 9 . e  3.8 1.237 112.1 .391 .820 263.3 501.0 .500 1.140A 109.4 ,886 -3.2 1 . 9  154.3 ~ 3 2 8  
i e .19  9.12 4 . 4 1  3.07 0 .48  4 .71  14.78 i / i / z  34 .7  3 2 . 1  1 8 . 5  ,289 0.224 1 5 . 0  e63.6 -13.1 9 4 . ~ 0  1.4n6 
4-9700   POS SO .217 105.6 e8.o 1.0 i . i m  80.1 .283 1.275 4 7 . 3  166.5 . 9 m  1 . 6 3 6 ~  95.3 ,673 1.1 - i i . s  252.5 . l e 7  
5- 54.3 e- too .439 9.3 8.0 3 . 3  i . e m  110.7 ,364 .eo3 263.2 506.5 . s i t  1 . 0 9 6 ~  106.1 ,868 -3.2 - . 9  157 .9  .ees 
4-9920 5- 54 .3  .214 179.2 - 2 . 8  -1.0 .629 107.4 ,461 1.156 202.6 301.9 .619A 1.694D 72.4 1.373 1.8 1 . 4  343.6 ,439 
l e . 0 2  9.5e 4.94 3.09 8 .50  4.58 13.92 l / l / Z  38.4 37.8 21.8 ,312 S.300 11.0 265 .5  -8.3 96.60 1 .341  














I- 30.B .E86 
5- 180 .679 
13.03 
4-9900 .125 
I- 42 .7  .270 
3- 140 . O i l  
1P.50 
4-9900 . i s 1  
I- 40.1  .e50 
5- 150 .I62 
4-9900 .150 
3- 49.4 .e49 
I- 100 A 1 5  
I t . 2 5  
i L . e a  
4-0090 4-9900 .179 
4-9930 0- 5 2 . 1  .e42 




























- 3 . 5  
8.8 












4 . 0 5  
29.5 
- 1 . 5  
9 . 2  
4 . 4 0  
0 7 . 0  
-1.3 
0 .7  
4 .92  
4-9070 4-9910 . IS0  
4-0940 3- 4 0 . i  .208 
8 -  40.9 I- 150 . S O 0  
lC.00 
4-sooo 4 - ~ ~ 1 0  .ita 1ee.o 1 0 . 7  
4-9940 I- 43.4 ,300 101.3 -1 .0 
I- 45.4 I- 140 . O P E  547.5 9.5 
13.11 10.19 3.01 
1 7 s . O  -1 .0  
555.1 9 .7  
10.10 3.83 
4-9O'sO 4-9910 .149 105.L 31.9 
40  I- 80.1 ,280 177.0 - .6  
12.80 10.27 4.04 
SO 4-9910 ,170 103.3 t 8 . 9  
$0 I- 95.0 .e73 191.3 - . 2  
83.00 10.45 4.39 
i i o . 8  a 7 . s  
sa.8 E- LOO . s i0  3 w . t  9.6 
1.0 s-' i r o  ,470 2 .9  9.3 
7.4 1.111 91 .1  
- . e  ,584 112.s 
9.2 1.323 120.3 
3.05 6 . 4 0  6.40 
2 .0  1.119 89.3 
- . 4  .603 111.8 
1.0 1.294 111.9 
2 .73  8.14 5.90 
1.8 1.120 87.3 
-.e .619 111.4 
4 . 1  i . 2 7 1  i i 5 . a  
0.74 0.15 s . ~  
1.3 1.120 85 .1  
4 . 5  1 .252 113.8 
2.70 6.17 5 .45  
- . e  .e32 111.1 
1 .1  1.110 82.1 
- . 9  ,642 110.0 
3 . 0  1.230 l l 2 . E  
L.78 0.19 5 . 2 1  
.9 1.114 80 .1  
3 .1  1.220 110.1 
2.81 0.22 5 . 1 5  
-1.0 .e50 110.1 
* 239 
.s73 

























1 /1 /2  
1 .306  













l / l / 2  
1.284 
1.181 
l / l / Z  
i / i / e  
,806 
3 5 4 . 4  126.4 
199.3 269.4 
264.8 482.7 
45 .8  17.8 
,994 1.6lSA 93.6  ,692 -1 .7  - 5 1 . 1  253 .6  ,141 
.460A 1.69SO 60.0 1.350 1.8 3.2 537.8 ,679 
,444 1 . 5 5 8 A  123.8 1.013 - 3 . 0  13.0 130.6 . 580  
8.2 . l a 1  18.150 6S.S 261.8 -64.7 84.0L 2.290 
3 . 8  167.8 .9910 1.620A 93 .8  ,691 -1.0 -1?9.2 218.8 ,128 
201.3 277.3 .504A 1.7040 6 3 . 2  1.358 1.8 5 . 5  339.7 ,617 
264.4 486 .5  ,460 1.4OlA 120 .2  .973 -3 .1  10.8 137.8 -507  





.9840 1.620A 93 .0  ,690 . l  -23.1 258.9 ,129 
,5421  1.7140 8 6 . 1  1.365 1.8 5 . 9  341.2 - 5 8 2  
12.2 ,190 9.404 28.4 e60.l -2r.5 89.2L 1 .598  
,474 1 . 2 8 9 ~  116.6 .939 - 3 . 2  7.7 144.3 .44z 
24.8 168.7 ,9890 1.619A 93.7 .E86 . 6  -20.2 257.4 .130 
204.9 291.1 aS74A 1.7230 68 .5  1.371 1 . 1  4 . 3  3 4 2 . 4  * 5 1 ¶  
263.8 493.3 ,488 1.207A 113.1  ,912 - 3 . 3  4 . 6  150.0 .Sa4 
5 8 . 0  27 .1  15.7 .Le7 7.328 20.7 202.2 -19 .4  9l.BD 1.4135 
36.3 170.1 
263.6 500.4 
41 .0  31.5 
2oe.4 297.7 
.9460 1.6111 93 .5  ,681 . 9  -10 .1  2 5 4 . 6  ,131  
.801A 1.?310 70.7 1.S75 1 .7  4 . 7  343.2 . 4 7 4  
.SO0 1.146A 109.7 .889 - 5 . 5  1 . 0  1 5 4 . 0  ,132 
19.2 .e87 6.009 15 .3  904.9 - 1 3 . 8  94.60 1 .130  
M A R S  ARRIVAL DATE = e449910 111 JUL 19951 - - 
3 . 3  1.117 8 9 . 1  ,231  1.297 4 . 7  173.S ,9910 1.602A 92 .0  ,693 -1.1 -32 .L  217.0 
5.1 1.298 116.1 .511 .940 264 .9  4811.1 ,460 1.42OA 120 .6  .978 - 3 . 3  10.5 138 .2  
- , a  .e32 1 ie .o  . 5 5 s  1.137 206.4 278.7 .IDEA 1.7670 63 .2  1.300 1.7 3.4 3 4 n . e  
t . 5 1  5 .93  0.78 w . 9 2  i/i/z 42.6 2 0 . 0  9 . 5  ,156 i z . i o e  40.2 e 5 s . i  -39.4 w . 7 ~  
-- MARS ARRIVAL DATE : e149920 I21 JUL 1991) -- 
70 4-9920 . ¶ 2 9  109.4 8V.5 
SO (I- 49.1 .3Z9.i16.B 
L8.09 11.31 3.80 
s- 4 r . r  I- 150 .s?o 354.1 
0 4-99eO ,141) 104.C 31. 
0 I- 110.5 .a20 874.T. . 
Q*@ 0- 180, * S t 1  3 5 9 . t  1. 
11.60 11.33 4.0 
4-0130 I- S1.e .813 175.2 . 
I- 170  -470 3.9 9.  
13.86 11.48 4.3 
4-saeo 4-0920 , 1 7 1  1 ~ e . 1  ea. 
1.1 P.116 b t . 0  ,231 2.285 15.6 179.1 .SI30 1.188A 90.3 ,694 . I  -L2.4 L14 .8  
- , 7  .685 119.5 .S46 1.220 e14.8 e88.8 ,554A 1.8870 8 6 . 3  1.389 1.6 3.6 341.2 
4.9 1.8278 l l b . 0  ,410 .E96 261.0 489.e .4?J  1.3lYA l l l . 4  .949 -3.3 7 . 0  141.1 
.33 5-14 7.54 LV.9E 1/1/2 49.6 22.5 14.2 e 1 8 5  8.010 26 .0  
,116 
.eel! 




. 4 4 9  
1 . 4 7 4  
. 1 1 7  
. ¶ l o  
, 300  
i . s e t  
,118 









1 , 3 0 9  
.IO? 
. e m  
. -- 
. s e i  . m e  
$.1e4 






BTOPOVER TIME 3 30 D A I S  1995 INDOUNC SWINGDY MISSION DURATION = 520 C A Y S  
MARS ARRIVAL D A T E  = ~ 4 4 9 a * n  
UA7 1993 _.__ - 
LAUNCH ARRIVE SPEECl  R A l  DECLl 
DEPART SWNGDY 6PEED3 R A 3  DECL3 
8WNGBV RETURN 8PEED5 R A 5  DECL5 
PRGP AERO DVL 
I 1 V 1 P S I  I ECCEN SUA THETl THE72 PERIH APHEI. P S I  2 V 2 3 2 OECLZ R A 2  SPCFCP 
I 3 V 3 P S I  3 ECCEN SMA THE13 THE14 PERlH APHEL PSI 4 V 4 I 4 CECL4 R A 4  SPCCC4 
1 5 V 5 P S I  5 ECCEN SHA THE15 THE16 P E R l H  APHEL P S I  6 V 6 I 6 DECL6 R A 6  6FECC6 
O V A  EVA DVO EVR TYPE SUN A SUN R KAPPA - A  E INC RAP DECLP E T A  PERIC 
MARS ARRIVAL D A T E  = 2449840 ( 2 M A Y  19951 
95.2 
92 .3  
113.4 
93.5 









3 . 5 p  
87.k 





-. . . - .. . 
,173 156.0 36 .7  3.7 1.143 
,189 196.6 - 9 . 1  - . 6  ,565 
.5un 551.8 9.0 3.9 1.238 




















I328  261 .n  
1.5 i . i 6 i  8 4 . 2  . 3 4 i  1 .465 23.0 129.6 .9660 1 . 9 6 4 ~  ic18.5 .ma  .7 -21.5 255 .9  .265  
-1 .3  ,591 95.6 .433 1 . 1 4 ~  184.8 309.5 . 6 m ~  1 . 6 3 9 ~  75.3 1.369 2.4 8.2 340.3 .303  
1 . 7  i . e m  108.5 .a21 .769 26~1.5 530.8 .IEZ i . n i s A  94 .3  .e26 -2 .9  -1.6 148.6  . l e i  
5.86 9.24 3.43 12.32 i / i / z  12.2 74.7 28.3 .4n9 4.095 9.3 263.8 0.2 ioa.60 1.267 
MARS ARRIVAL CITE = 2449850 (12 MAY 19951 - -- - -_ __ 
. 3 1 5  












. 5 7 5 A  
.485 













. 7 1 4  -2.3 -29.6 252 .3  
1.358 2 . 0  5 . 2  336.4 
.a92 -2 .7  6 . 5  141.0 
15.7 2 5 5 . 8  - 1 3 . 9  91.9D 
, 2 3 4  
. 3 5 5  
1.512 
. 5 on 
-160  151.4 32 .6  
,160 195.2 - 9 . 3  
-464 356 .5  8.8 
13.24 1.97 4 . 1 6  
.152 1 4 5 . 5  31.2 
.173 193.9 -9.5 
.434 . I  8 . 3  
~ 3 . 1 8  7 . 1 3  4.07 
2.7 1.150 -.a .574 
3.6 1.227 
5.27 8 .66  
,318 
.464 




I . l l 2 A  
.279 
.7cn - 1 . 1  
11 .1  258.5 
1.362 2 . 1  
.e73 -2.6 
-26.3 254.4 
5 . 8  3 3 r . e  
3.1 i s i  .4 
- 9 . 0  9 4 . ~ 0  
-24 .5  255.7 
6 .5  338.9 
1 .1  154.3 
-4 .6  96.30 
. E 4 2  
.464 


















2 . 1  1.155 
3 .1  1.218 
5 .46  8.84 








1 /1 /2  



























1 . 0 7 5 ~  
107.3 ,725 - .4  
104.6 . e 5 7  -2.8 
5.323 8 .9  260.4 
. 7 2 ~  .n 
7.6 262.0 
72.5 1.365 2 . 2  
1.367 2.3 
,845 - 2 . 9  
.729 .4 
1.368 2.5 
.e34 -2 .9  
7.9 263.2 
.154 137.8 3 0 . 8  1.8 1.139 
-168 192.8 -9 .6  -1.1 ,586 
,410 4 . 2  7.5 2.7 1.212 
13 .25  7.63 4 . 0 9  9.61 9 .00  
4-9680 4-9840 . i 6 6  129.6 30.4 1.6 1.161 
4-9870 5- 54 .6  . im i9e .o  -10.0 -1.2 .589 
5- 54.0 5- zoo .393 6 .9  8 . 5  2.2 i.2117 
1 3 . 4 6  1.71 4.23 1.75 9 .13  














-1.0 155 .5  -.I 9a.20 
7.8 340.1 
- 2 . 0  153.8 
-22.3 256.4 
2 . 9  99.7D 
.255 
.E29 







1 .141  










i n 8 . 2  
74.8 
9 7 . 9  
4 .341  
29.5 
- 1 0 . 2  
5.1 
4.56 _ _  - . . . _ _  . 
4-9640 4-9850 
4-0080 5- 46.0 
4-9650 4-9850 
4-0990 5- 49.0 
4-9660 4-9850 
4-9r1en 5- 51 .1  
5- 51 .1  5- ien 
4-9970 4-9950 
4-9800 5- 53 .9  
o- 53.9 5- 190 
5- 46 .0  5- 160 
5- 49.0 5- 170 
,169 156.1 
. l e 9  194.7 
12.82 8 . 2 9  
-181  193.1 
,466 357.5 
.so3 352.8 
. i 5 n  149.0 
1 2 . 5 3  1.87 
4 2 . 1  
-8.4 
9 . 1  
4.27 
4.2 1.136 94.6 .295 1.394 339.5 500.6 .983 1 . 8 0 5 ~  103.6 .705 -2.8 -32.1 253.7 . z ie  
4.0 1.241 113.5 . 4 i 3  .e27 262.0 498.6 ,486 i . i 6 9 ~  111.5 .a95 -2.6 6.2 147.6 .36n 
4.54 7.93 4.02 15.41 i / i / z  19.4 29.7 15.3 .238 7.488 16.8 a17.2 - 1 5 . 1  91.70 1.542 
- . 6  ,569 94.9 ,481 1.103 185.4 290.1 .573A 1.6340 68.8 1.357 2.0 5 . 0  337.6 ,503  
36.2 
- 8 . 5  
8 .9  
33 .9  
-8.6 
8 . 4  
3 .96  
4 . 0 4  
2.8 1.141 
- . a  .578 
3.6 1.229 
2 .2  1.145 
4 - 6 8  8 .05  
-1.0 .585 
3.2 1.220 
4.80 8 . 1 9  
. r n 9  - 1 . 2  -27.3 258.0 .e17 
,076 -2 .9  3.3 152.0 . 3 i e  
12.4 259.6 -0.9 94.00 1.453 
1.361 2.1 5 . 1  339.2 -466  
.712 -.(I -24.9 237.2 .E22 
1.384 2.1 6.3 340.3 .435 
.860 -2.9 .6 155.1 .269 




.435 1 . 1  
* f 4 5  132.6 
. l e g  190.4 
. 4 i n  5 . 3  
12.48 7.56 
32.8 
- 8 . 8  
1.6 
31.6 
-8 .9  
6 . 5  
4 . 1 6  
4 .aa 




.38Z 9 .9  
.392 0 .0  
,186 i i 8 . n  
13.03 7.95 
.2m 129.7 
i s . 7 4  10.14 
-. .. ._ ._ . . 





7 .6  
.4 -22.2 
2.2 7.6 
-2 .9  -2 .7  
264.4 2.3 
2 . 3  7 . 9  
-3.0 -2.4 
265.1 5 . 6  
-e i .s  
257.6 
341.4 
155 .1  
256.7 













4-9680 5- 56 .7  
5- 56.7 5- 210 
30.1 
- 9 . 1  
5 . 2  
4 .49  
- .  
1.6 
7.4 
4 .76  
-8 .0  
1 .5  1.149 83.8 
- 1 . 3  .596 96 .1  
1.7 i.204 108.4 
5.08 8 . 4 r  3 .46  
-.2 .5n9 96.3 
4 . 7  1.335 122.0 
MARS ARRl _.. - - 
-3.0 1.106 99.6 









4 . 1  - 4 . 9  
2.0 3 .1  
-2.0 17.7 
225 .3  86.4 
.en1 i 3 n . 8  
,233  197.7 




- 7 . 9  
4 . 7 1  
,168 157.9 
.193 192.2 
12 -45  8 . 3 5  
, 5 0 5  353.7 
49 .1  
9 . 2  
4:26 




- 7 . 4  
8 .4  
3 .89 
3 4 . 4  
- 7 . 5  
7 .6  
3.93 
32 .4  
- 1 . 6  
6.5 
4 .11  
30.4 
- 7 . 6  
5 . 2  
4 . 4 6  
- 1 . 5  
1 0 . 2  
- -___ 
1.1 1.129 94 .1  ,279 1.366 340.9 508.5 .985 1.747A 101.3 .696 -3.6 -36 .1  254.4 .193 
- . 6  . I 7 4  97.8 .482 1.103 166.5 289.6 .572A 1.635D 68 .7  1 . 3 5 1  2 . 0  4 . 9  339.2 . 5 0 5  
4 . D  1.243 113.5 ,415 ,831 262.4 496.D ,486 1.116A 111.9 ,899 - 2 . 9  5 . 9  148 .1  .365 
4.09 7.49 4 .09  15.52 1/112 24 .1  29 .1  1 5 . 1  .e35 7.035 17 .8  258.5 -16,s 9 1 . 1 ~  1.562 
,143 1 4 6 . 6  
.184 190.5 
-468  356.5 
12.00 7.81 
3 . 1  1.154 92.4 ,280 1.378 348.8 504.5 ,990 1 . 7 6 1 ~  101.9 .7ni  -1 .5  -es.s 2 5 1 . 2  . i g s  
- . 6  ,564  98 .0  ,466 1.117 189.4 295.5 ,5961 1.6370 70.7 1.361 2 . 0  5 . 5  340.5 .468 
3.6 1.231 112.0 .386 ,811 262.2 503.1 ,498 1.124A 108.5 .E76 -3 .0  2 .9  152.7 ,316 
4.13 7.13 3.90 14.54 1/1/2 19 .6  3 3 . 8  l B . 2  .275 6.336 13 .1  260.8 -10.8 93.90 1 .466  
2.2 1 . 1 3 8  90.6 ,262  1.361 357.5 503 .2  .992 1 . 1 7 1 ~  102.3  . 7 n ~  - . I  - 2 5 . 3  2 5 e . 5  .199 
-1 .0  . 5 9 i  96.3 . 4 s 4  1.128 190.2 300.5 i .6400 72.4 1 . 3 6 5  2.0 6.1 341.5 ,436 
3 . 2  1.222 110.6 .361 .796 262.1 508 .6  ,508 1.084A 105.2 ,862 - 3 . 0  a2 155.9 . 2 ? 3  
4.23 7.63 3.76 13.74 1/1/2 18.2 39.6 21.2 ,316 1 . 4 4 7  9 .7  262.8 - 6 . 2  96.2D 1.405 
1 .6  1.140 88.5 .ZM i . m e  1.0 142.7 ,9880 1 . 7 7 6 ~  102.6 .704 .I -23.4 2 5 0 . 0  . t o e  
-1 .1  .597 98.4 .444 1.131 190.9 304.1 , 6 3 2 ~  1 . 6 4 2 ~  13 .8  1.367 2 . 1  6 .7  342.1 .411 
2.7 1.214 109.6 .34z e6z.o 5 i i . i  . 5 i 7  1 . 0 3 4 ~  101.9 .a49 -3.0 - 2 . 0  151.4 . 2 3 s  





,140 127-6  
$173 187.5 
,411 6 . 2  
11.90 7.59 
1.6 1.141 86.1 .29n 1.377 17.4 143.0 . g n o  1 . 7 7 7 ~  102.8 .7n? . 4  -22 .1  258.5 .eo5 
-1 .2 . 6 n i  9 8 . 6  .437 1.143 191.4 308.1 i . 6 i s o  74.8 1.369 e . 2  7.3 342.5 .392 
2.2 1.209 108.8 ,327 .778 261.8 521.4 .523 1.032A 98 .6  .e36 -3 .0  -3 .3  156.4 .eo4 
4.38 7.71 3.58 12.64 1/1/2 18.4 5 1 . 5  26.4 .392 4.376 7.3 285.6 1 .6  99.90 1.324 
-183  113.9 
,168 185.6 
.sea 11.0 
12.43 8 . m  
I- - MARS A R R I V A L  DATE = 2449870 ( 1 JUN 19951 -- - - - - - -  
.195 129.9 
.260 1 9 7 . 4  
13 .41  10.35 
. m e  330.9 
4 . 7  







. 5 5 7  1.017 
.540 .964 
19.89 w i l e  
.493 .go6 



























.95e 1 . 6 7 0 ~  96.9 . 
.463A 1.6300 60.7 1. 
.444 1.484A 122.6 
5 .8  .138 19.724 ; 
,970 i . 6 8 i ~  97.8 . 
.IOSA i .6340 6 3 . 7  1. 
8.8 . la5 13.394 i -459  1.352A l l 9 . i  
.SET 1,702A 99.1 . 
.571A 1,6420 68.6  1. 
.487 1.184A 112.2 
14.9 .P33 7.714 
,en 4 .7  - 2 . 3  251.3 . i s 8  
,40 1.9 3.4 334.4 .ai 
1.3 255 .3  -57 .0  8 4 . 1 ~  2.517 
194 -2.5 14.7 129.4 . 5 5 5  
128.8 -23.2 
193.5 - 6 . 8  
343.7 0.9 




8 .67  4 .43  
a 5  8 . 1  8 . 0  254.4 ,185 
,47 1.0 3.0 356.7 . e m  
158 - 0 . 1  11 .1  i s 6 . 6  . 4 6 r  
.o 254.9 -56 .3  0 6 . 3 ~  e.049 
L93 -5.e -43.4 253.9 . l e0  
I58 1.9 4.6 340 .3  . I 06  
102 -3.0 5 .5  i m . 6  .370 
1.9 259.7 -17.4 9 1 . 4 0  1.566 
-6 .7  1.114 96.7 
- . 3  ,555  100.4 
4 . 1  1.283 117.5 
3.91 7.31 4.90 
-.I .5e3 i m . 8  6 .7  1 . i 2 4  9 5 . 1  
4 . 1  1.246 113.6 






UISSICN D U R A T I O N  = 520 C A Y 5  
1 JUN 1995 
M A R S  ARRIVAL O A T E  = 2449070 
STOPOVER T I M E  = so C A Y S  1995 INBOUND SWINGDY 
- 
LAUNCH A R R I V E  SPEED1 R A l  OECLI 
DEPART SWNGDY SPEED3 RA3 OECL3 
SWNGOY RETURN SPEED5 R A 5  OECL5 
PROP AERO OVL 
I 1 V 1 P S I  1 ECCEN SUA THE11 TtIET2 PERIH APHEL P S I  2 
1 3 V 3 PSI 3 ECCEN SHA THCT3 THE14 PERIH APHEL P S I  4 
I 5 V 5 PSI 5 ECCEN SHA THE15 THE16 PERIH APHEL PSI 6 
O V A  EVA O V O  EVR TYPE SUN A SUN R KAPPA . . - A  E 
3.4 1.128 92.0 .266 1.351 350.5 510.1 .992 1.71lA 9 9 . 6  
3.7 1.233 112.0 . 3 8 1  ,814 262.6 502.4 .499 1.129A 108 .8  
-.e .593 101.0 ,468 1.120 193.0 295.5 .MA 1.6450 70.6 
3.69 7.09 4.06 14.62 1 /1 /2  23.6 33.2 16.1 .e73 6.310 
V 2 I 2 OECL2 R A 2  SPEECP 
V 4 I 4 OECL4 R A 4  SPEEC4 
V 6 I 6 OECL6 RA6 SPEEO6 
INC R A P  OECLP ETA P E R I C  
i - 9 6 5 ~ 1  4-9870 . i s 9  144.8 - 4 4 . 8  
4-9900 5-  50.4 ,191 187.4 - 6 . 1  
5- 50.4 5- 170 .a69 359.4 9 . 0  
1 l . b I  1.98 3.92 
.696 - 1 . 8  -30.5 2 5 e . i  . x i 5  
1.362 1 . 9  5 . 3  341.5 .a69 
.E81 - 3 . 0  2 .6  1 5 3 . 5  3 2 0  
13.6 261.9 -11.7 93.90 1.465 
2.3 1.131 90 .1  ,268 1.355 359.4 509.6 -992  1 . 7 i 7 A  100.0 .697 - . 6  - 2 5 . 9  259.4 . l I R  
-1 .0  .son i 0 i . i  .456 1.132 193.9 300.6 . 6 i 6 ~  i . 6480  72.3 1.366 2 . 0  5 . 9  342.4 .437 
3.2 1.223 i i 0 . 1  .362 ,799 262.5 501.9 .so9 1 . 0 8 8 ~  105.5 .e64 - 3 . 1  -.i 156 .6  ,276 
3 .15  1.15 3.92 i 3 . 8 0  ~ 1 1 2  21 .9  39.0 21.1 . s i 5  5.415 10.1 263.9 - 7 . 0  96.20 1 . 4 0 2  
4-9670 4-9870 . i s 6  123.0 35 .6  1.8 1.133 88.1 ,211 1.353 9 . 1  149.3 ,9870 1 . 7 2 0 ~  100 .2  
4-9900 I- 5 5 . 3  . l e i  184.3 -5 .9  -1 .1  .606 101.2 .446 1.142 194 .1  305.0 , 6 3 2 ~  i . 6 ~ 1 0  7 3 . 8  
5 -  5 5 . 3  5- 130 ,411 7 . 2  7 . 7  2 .7 i . 2 1 6  109.6 .342 .Tar  262.4 514.0  . s i 6  1 . 0 5 7 ~  102.2 
11.52 7 . 7 1  5 .89  3 .81  1 .21  3 . 8 2 1 3 . i s i / i / e  21.7 46.4 24.0 ,356 4.809 
4-8680 4-9870 . i s 3  115.1 32.8 1 . 5  1 .133 85 .6  .276 1.347 19.8 149.9 .9750 1 . 7 1 9 ~  1 0 0 . 3  
4-9900 5- 5 7 . 2  . i r e  183.2 - 6 . 0  - 1 . 2  ,611 101.4 .439 1.149 195.3 308.5 . 6 4 4 ~  1.6530 74.9 1.371 2 . 1  7 . 0  343.3 .a91  
5-  5 7 . 2  5- 200 .391 10.1 6 . 6  2 . 2  1.210 108.7 .327 .779 262.2 520.6 ,524 1.034A 9 8 . 9  .E39 -3.0 -3.8 157 .6  .2118 
11.69 7.84 4.09 3.65 7 . 2 5  3 . l 5  12.67 1 /1 /2  22.5 56.2 26.5 ,393 4.355 1 . 0  266.6 . 9  100.00 1.319 
4-9660 4-9870 . i s 1  133.2 39 .0  
4-9900 5- 53.1 .le5 185 .1  - 6 . 0  
.696 .i -23.4 259.7 . i 8 n  
. e 5 0  - 3 . 0  -2 .4  150.3 . 2 5 n  
1.369 2.0 6 . 5  343 .0  ,411 
7.8 265.4 - 2 . 8  90.30 1.356 
.694 .I - 2 1 . 8  259.0 . l e 2  
4-9690 4-9870 . l e i  110.5 30.5 
5- 5 8 . 3  s- 210 .379 12 .1  5 . 2  
4-9900 5- 5 8 . 3  -176  102.5 -6 .0  
12.113 8.15 4 .44  
.689 .8  - 2 0 . 6  257.4 . l e 3  
1.372 2 . 1  7.3 343.5 .379 
.e31 -3 .0 -3 .9  i 5 3 . r  . i n 3  









5 -  4 1 . t  
4-9840 









































9 .31  
195.0 
186.1 
3 5 5 . 5  
9 . 8 1  
7 . 2  
-6 .4 
7 . 1  
4 . 5 2  




-11 .2  
- 5 . 6  
9 .0  
4 . 2 7  
-4.8 
9 . 3  
5 . 3 2  
- 4 . 6  
9 . 1  
3.92 
41.3 
-4 .4  
8 . 5  
3 .01  
36.4 





30 .3  
-4 .2  




1 . 1  
4 - 0 1  
__ 
-1 .9  
-.l 
4 . 9  
2.19 
-2 .5  
- . 2  
4 .9  
2 .99  






3 .9  - . 9  
3.33 
2 .4  
-1 .0  
3.3 
3.34 
1 .8  
- 1 . 1  
2.6 
5.38 
1 . 5  
-1 .2  
e . 2  
3 .41  
1 .3  




3 . 1  
1.100 
,524 
1 .341  




1 ,111  
,566 
1.286 


























99.0 .268 1.292 315 .1  529.0 
i n 4 . 2  ,597 1.024 190.1 260.9 
122.4 .6nn 1.067 264.2 480.8 
5.98 2 2 . ~ 3  2/1/2 43.6 16.3 
9 7 . 1  .263 1.303 321.5 525.8 
5 .45  20.09 2/1/2 40.6 10.6 
104.0 ,561 1.050 191.6 268.6 




































, 9 5 0 ~  
1 . 6 3 ~ ~  94 .0  .(in 3 . 1  -8.0 246.5 
1.6350 51.0 1 .332  2.0  3.0  333.2 
1 . 7 0 1 ~  1 2 6 . 6  1.045 -2.3 1 1 . 1  i z 2 . 0  
1 . ~ 4 5 ~  9 5 . 0   BO 3.8 - 4 . 0  2 5 1 . 2  
1.=,4no 60.4 1 . ~ 4 1  1.0 3.3 3 3 5 . 1  
1 . 5 0 7 ~  i z 3 . 0  1.000 - 2 . 6  14 .4  129.8 
1.6450 65.5 1.349 1 . 9  3 . 1  337.9 
1 . 3 6 8 ~  119.5 .963 -2 .9  11 .4  137.0 
1 . 6 6 7 ~  97 .1  .e90 - 9 . 6  - 5 9 . 0  247.5 
1 . 1 9 ~ ~  i i z . 5  .go5 - 3 . 1  s.e 149.1 
,112 23 .553  105.4 241.5 14.8 85.8L 
,135 i e . i i 5  62 .4  z 5 e . i  -61.6 6 4 . 0 ~  
1.653A 9 5 . 8  .684 5 . 8  1 . 9  254.8 
.163 13.511 39.2 256.3 -38 .4  86.2L 
1.6560 68 .5  1.360 1 . 9  4 .6  341.3 
,231 7 . 1 0 7  19 .1  260.7 -18.4 g i . 4 0  












t . n w  
. s r s  
1 . 5 ~ 0  
96.4 .259 1.312 328.3 522.8 
111.6 ,491  .913 263.6 487.9 
93 .3  .255 1.328 343.6 518.2 
104.0 .532 1.074 195.0 216 .1  
5.04 16.40 2/1/2 41.0 21 .2  
104.0 ,481  i . i i 3  195.8 289.0 
l i s . ?  ,420 ,859 263 .1  496.7 
91.6 .e55 1.333 ~ 2 . 0  516.1 
104.1 .a12 1.129 191.0 295.8 
112.1 ,389 . a 7  ~ 6 2 . 9  501.7 
4 . 3 2  14.70 1 /1 /2  28.4 32.6 
4.49 15.72 1/1/2 46.2 28 .1  
-139 143.9 
.znz 184.2 
. 4 r i  .e 
11.57 8 .24  
1.673A 97 .5  
1.6610 10 .6  
1 . 1 3 5 ~  109.1 
,271 6.339 
,692 - 2 . 3  
1.365 1.9 
.e64 -3 .1  
14.5 262.9 
.693 - . I  
1.368 1 . 9  
,868 - 3 . 1  
10.6 264.7 
,692 . l  
1.371 1.9 
,652 -3 .1  
.689 . 5  
1.313 2.0 
-641  - 3 . 1  
0 . 0  266.3 
6.0 211.4 
- 3 3 . 5  258.3 
5 . 1  342.4 
2 . 2  153.8 












1 .555  
.127 129.5 
.191  182.4 
.458 4 . 4  
11.33 7.99 
,134 118.9 
-193  161.0 
.411 8 . 1  
11.34 7.96 
,152 111.8 
- 1 9 0  179.9 
.391 11.0 
11.51 6.09 
89 .6  
104.2 
4 .18  
87.7 
4 .09  
8 5 . 5  




108 .1  
4 .03  
.256 1.334 1 . 1  155.9 
,459 1 .141  196.0 301.0 
.363 .en1 262.6 101.2 
,450 1.151 198.9 305 .5  
13.20 i i i / z  26 .0  45.5 
.443 1.159 199.6 309.1 
12.10 i / i / z  27.1 5 5 . 1  
13.86 1 /1 /2  26 .1  3 8 . 3  
,260 1.332 11 .0  155.6 
.343 -189  2 6 2 . 7  513.2 
.e66 1.324 21 .8  156.5 
.327 ,781 262.6 519.9 




1.671A 9 8 . 0  
1.6690 73.8 
.355 4.756 
1.676A 9 8 . 0  
1.036A 9 9 . 2  
.394 4 . 2 9 1  
1 . 0 6 0 ~  102.5 
1.6720 7 5 . 0  
-26.6 259.9 
5 . 7  3 4 3 . 2  
-.I 117.5 
- 7 . 7  96.40 
6 . 2  343.8 
-2 .6  159 .1  
- 3 . 6  98.50 
-21.5 259.1 
6 . 7  313.9 
-4 .3  158.6 
- 2 0 . 0  257 .1  




3 . 5  101.50 
4-9670 4-0880 
4-fi9lO 5- 5 8 . 0  
5- S6.0 5- 190 
4-9680 4-9880 
9- $7.9 5- zoo 
4-9910 5- 57.9 
4-9600 4-0880 
4-9930 5- 5 9 . 1  
I- 59.1 5- 210 
. i 8 n  107.9 
,188 179.2 
, 318  13 .0  
11.84 6 . 4 1  
83.0 .275 i . s i i  33.4 158.0 
108.2 ,311 . 7 7 5  262.2 52r .3 
104.3 .439 1.163 199.9 311.5 
3.98 12.37 l / i / 2  29.1 67.6 
1.872A 91.9 ,665 .8 
1.6140 75.7 1.375 2 . 0  
1 .02 lA  95.0 - 8 3 2  -3 .1  








5- 34 .1  
4-9610 
4-0920 







- HARS ARRIVAL DATE = 2449690 ( 2 1  JUN 1995) 
4-9890 ,182 130.2 
I- 34.1 ,285  192.2 
5- 120 .741 332 .9  
13.39 10.82 
9.3 
- 5 . 3  
7.6 
4 .44  
4 . 7  
- 4 . 6  
8 .6  
4 .23  
- 3 . 3  
- 4 . 2  
9 .2  










12 . r6  10.06 
-1 .9  - .2 
5.1 
L .11  
- 2 . 8  
- . 4  
4.9 










1 w . i  
i z 0 . i  
101.0 
5.83 
96 .1  
117.8 
1 - 4 3  





, 5 3 1  
,102 
18.56 
1.294 322.0 530.9 
1.060 195.2 268.6 
.908 264.3 403.4 
2/1/2 44.9 18.2 
1.085 196.9 276.5 
.922 264.0 487.2 
2 /1 /2  4 3 . 1  20.6 




5 . 9  
,974 
A 0 3 1  
.459 
0 . 6  


















- 2 . 0  
260.6 
4 . e  
1 . 6  
- 3 . 0  
~ 5 1 . 6  
- 4 . 9  2 5 0 . 4  . i e 7  
3 .3  336.9 - 6 7 2  
14 .1  130.2 - 5 7 1  
-64 .1  64.0L 2.438 
3.6 338.9 ,612 
-39 .9  86.1L 1.9115 
-1 .4  254.4 . i s 1  
11 .1  131.4 . 5 n n  









. 5 5 9  311.2 
12.73 9.31 
"25 .1  
- 3 . 0  
9 . 4  
4 .25  
- 5 . 1  1.112 94.6 .249 1.309 336.5 5 2 5 . 1  .984 1.635A 9 4 . 6  .661  1.2 9 .2  257.e ,160 
4.6 1.266 115.6 .459 ,876 2 6 3 . 7  491.4 .414 1.278A 116.3 - 9 3 1  -3 .1  6 . 0  143.9 -437  
3.37 6 J 1  5 .11  l l . 0 8  2 /1 /2  47.3 23.9 11.0 .193 9.130 26.1 259 .3  - 2 7 . 1  86.9L 1 .681  
- .e  . 5 9 ~  101.6 . s i 2  1.107 198.5 2 8 3 . 1  . W O A  1.6140 66.1 1.359 1 .8  4 . 0  340.6 ,559 
4-9610 4-9690 ,146 1 4 5 . 0  
4-9920 5- 5 1 . 1  .219 i m . 9  
5 -  51.7 5- i r o  .473 1 .1  
11.78 8 . ? 1  
4.9 1.120 91.3 ,246 1.316 353 .3  522.6 .993 1.643A 95.5 .691 - 3 . t  -39 .1  257.5 a145 
- .9 .621 107.4 - 4 1 1  1.143 201.4 296.5 .598A 1.6660 10.8  1.569 1.0 4.9 342.9 ,473 
3.8 1.231 112.1 .391 .620 263.3 501.0 ,500 1.140A 109.4 ,886 - 3 . 2  1.0 1 1 4 . 3  . ~ 3 2 6  
3.06 6 . 4 1  4 .11  14.18 i i i i 2  34.7 32.1 i e . 5  ,269 6.224 15.0 ~ 6 3 . 6  - 1 3 . 1  9 4 . m  1.406 
2.6 1.122 09.5 .246 i .310 2.5 161.9 .99eo 1 . 6 4 5 ~  95.7 .e91 - . e  - r r . e  2 5 9 . 7  . t * t  
-1 .0 .629 101.1 .465 i . i 5 6  20z.6 301.9 , 6 1 9 ~  1.6940 12.4 1.373 1.0 5 . 4  345.6 ..a39 
3.3 1.226 110.7 .364 .803 263.2 506.1 .511 1.096A 106 .1  ,660 -3.L - . 9  157.9 .e83 
3.00 6 .41  4.58 13.92 1 /1 /2  30.0 31.6 21.0 .S IP  S.300 11.0 P65.5 -0.3 96.60 1.341 
56.0 
-3.0 
9 .2  
4 .OO 
4 3 . 8  
-2 .0  
6.6 
3.19  
31 .0  










4 . 4 1  
11.1 
- 4 . 1  
0.0 
4.39 
4-9860 4-9890 . l e 8  126.4 
4-9920 5- 54.8 .214 119.2 
5- 54.3 1)- 100 .439 5 . 3  
11.38 8 - 3 7  
4-9670 4-9890 ,132 115.5 
4-0920 5- 3 8 . 1  . z i o  177.9 
5- 5 6 . 1  5- 190 .4 iz  0.9 
11.37 8.34 
1.4 1.123 85.3 ,257 1 .301  23.5 162.7 
-1.2 ,640 101.3 .448 i . i r s  204.3 a i o . 2  
2.3 1.213 108.1 . 3 w  ,782 262.9 s i s . 2  
-1 .3  .e43 101.3 .444 i.ioo 204.8 312.1 
1.1 1.200 i o 0 . i  .sir .110 ~ 6 2 . 3  5ee.5 
3.05 6.46 4.43 lL .13  l l l l 2  32.2 14.0 
1.L 1.122 02.0 ,268 1.294 35.1 164.2 
3.07 6.40 4.39 12.38 l l l l 2  34 .1  66.3 
-1.1 1.097 98.7 ,910 1.219 315.6 338.8 
 UARS ARRIVAL DATE 8 L449900 ( 1 
-.o . s e i  113.4 ,610 1.048 191.3 261.0 
5.3 1.310 ie2.s . a 5  i.ios c6s.e 410.2 
2.40 5.09 6.90 ee.57 2/1/2 55 .4  is.¶ 
,687 .6  
1.370 1 .9  
,043 - 3 . 1  
,601 a 0  
1.319 1 .9  
.e33 - 3 . 1  
6.8 268.0 
8.1 em.1 
- 2 0 . 0  ~ 5 0 . 0  . i d s  
- .e  ~oo.ro t.cso 
0 .7  3 4 4 . i  . 371  
- 5 . t  110.1 .see 
6.4 344 .1  -391 
-4 .0  159.8 .tll 
-19.3 L56.L ,140 





- 5 . 7  243.L ,110 
t.9 8ss.r . r ~  
16.1 :tt.o ...I 
7L.O 08.9L .E.l81 
270 
SIOPOVER TIME : 30 D A Y S  1995 INBOUND SWINGBY MlSSlCN DURATION = S20 O A Y S  
MAR3 ARRIVAL DATE = 2449900 
1 JUL 1995 
LAUNCH ARRIVE SPEED1 R A l  DECLl 1 1 V 1 P S I  1 ECCEN SMA THE71 THE12 PERIH APHEL P S I  2 V 2 I 2 OECLZ RA2 SPEED2 
DEPART SWNGBY SPEED3 RA3 DECL3 I 3 V 3 PS1 3 ECCEN SMA THET3 WET4 PERIH APHEL PS1 4 V 4 1 4 DECL4 R A 4  SPEED4 
SUNGOY RETURN SPEEDS R A 5  DECLS I 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERIH APHEL PSI 6 V 6 1 6 DECL6 R A 8  3PEEO8 
- - -_ PROP AERO- DVL --OV&---EVA -OVD--EVR --"fPE SUN A SUN R LAPPA-- . - A  E - - l N C  RAP DECLP ETA PERlC 
4-9610 4-9900 .160 132.5 7 . 1  -1 .4  1.101 91.3 .251 1.281 322.4 535.9 .964 1.6101 91.4 .683 2 . 9  - 5 . 2  2 4 9 . 0  ,116 
4-9930 5-  38.9 .e86 186.7 -3.5 - . 2  ,584 112.5 .573 1.078 199.3 269.4 .460A 1.6950 6 0 . 0  1.350 1.8 3 . 2  331.8 e879 
5- 38.9 5-  130 .619 340.4 8 . 8  5.2 1.323 120.3 .556 1.001 264.8 482.7 .444 1.558A 123.8 1.013 -3.0 13 .8  130.6 . I 8 0  
13.07 10.57 4 . 1 6  2.50 5.92 6.40 20.51 2/1/2 50.3 17.8 6.2 . I31  18.550 65.5 261.9 -64.7 84.0L 2 . 2 3 0  
4-9620 4-9900 
4-9930 5- 4 2 . 1  
5- 42.T 5- 140 
4-9830 4-9900 
4-9930 5- 4 6 . 1  





. 1 4 0  128.6 
,258 181.9 
.562 352.1 
12.45 9 .81  
4-9650 4-9900 . 1 7 1  160.2 
4-9930 5- 12.3 .242 177.9 
5- 52.3 5- 110 . I T 4  1 . 9  
12.70 9.65 
4-9660 4-9900 
4-9930 5- 53.0 
5- 55.0 5- 180 
4-0810 4-9900 
4-9930 5- 51.3 
5- 5r.3 5- 190 
4-9680 4-9900 
4-9930 5- 59.2 
5- 59.2 5- 200 
4-9690 4-9900 
4-9930 5- 60 .5  
5- 60.5 5-  210 
,125 124.1 
.231  176.3 
.440 6 . 1  
11.61 8.94 
,131  112.8 
.233 1 7 5 . 0  
,412 9 .8  
11.65 8.91 





.229 173 .4  
.376 15 .0  
12.14 9 .37  
2.4 
-2 .9  
9 . 3  
3 .99  
-8 .8 
-2 .3  
9 . 5  
3 .93  
10.4 
- 1 . 5  
9 . 2  
4 . 3 1  
4 6 . 6  
-1 .3  




7 . 8  
3.84 
32 .5  
-1.0 
6.  1 
4.05 
29 .3  
- . 9  
5 .3  
4 . 4 0  
-1 .9  1.106 95.9 
- .4  .603 111.8 
5.0 1.294 117.9 
2.63 6.04 5.99 
.246 1.294 329.6 533.3 
.544 1.104 201.3 277.3 
.506 ,930 264.4 486.5 
18.13 2/1/2 41.1 20.4 
-3 .2  1.110 94.4 .242 1.300 337 .3  531 .1  
- . 6  .619 111.4 ,519 1.128 203.2 284.7 
4 . 7  1.271 115.8 .462 .e82 264 .1  490.1 
2.83 6.25 5.68 11.21 2/1/2 47.0 23.5 
1.4 1.117 9 1 . 1  
- . 9  .642 110.9 
3 .8  1.238 112.2 
3.05 6 .46  5.27 
.e39 1.306 354.4 528.4 
.485 1.166 206.4 291.7 
.392 .E23 263.6 500.4 
14.86 1 /1 /2  45 .8  31.5 
2 . 8  1.119 89.3 ,241 1.306 3.8 161.8 
-1.0 .650 110.7 .473 1.181 207.7 303.2 
3.3 1.228 110.7 ,366 .e06 263.5 505.9 
2.73 6 .14  5.15 13.98 1 /1 /2  36 .2  37.0 
1.8 1.120 87 .3  .e44 1.302 13.9 167.9 
-1.1 .656 110.6 ,464 1.192 208.8 307.9 
2.8 1.220 109.6 ,344 .?93 263.4 511.9 
2.14 6.15 5.07 13.29 l / j / 2  36.3 43 .9  
1 .3  1.120 8 5 . 1  
-1 .2  .661 110 .6  
2.3 1.214 108 .1  
2.76 6 .17  5.00 
1.1 1.118 8 2 . 1  
-1 .3  .664 110.5 
1 . 7  1.209 108.1 
2.78 6 . 1 9  4 .97  
.251 1.294 24.8 168.7 
.451 1.201 209.7 311.7 
.327 .784 263.2 518.5 
12.76 1 /1 /2  38.0 52.9 
.e62 1.282 36.3 170.1 
.453 1.207 210.2 314.4 
.316 .178 262.9 525.7 





























1.612A 92.2 .686 3.5 - 3 . 3  253.4 a123 
1.1040 63.2 1.358 1.8 3.1 339.7 . 6 1 7  
1.4OlA 120.2 ,913 -3 .1  10.6 137.8 .SO7 
,158 12.909 4 1 , l  258 .5  -40.3 86.3L 1.883 
1,6151 92.8 .689 4 . 8  2 .4  2 5 8 . 1  e 1 3 4  
1.7140 66.1 1.365 1.8 3.9 341.2 *562  
1.289A 116.6 .939 -3.2 1.1 144 .3  -442  
.190 9.404 28.4 260.1 -27.5 89.2L 1.598 
i .619A 9 3 . 6  ,692 -5 .7  -51 .1  253.6 ,145 
1 . l 3 1 0  10.1 1.375 1 . 7  4 . 1  3 4 3 . 2  ~ 4 7 4  
1.146A 109.1 .e89 -3 .3  1.6 154 .8  e332 
,267 6.009 15.3 264.2 -13.5 94.60 1 .338  
1.6201 93.8 .691 -1.0 - 2 9 . 2  258.8 ,128 
i.lOOA 106.4 .e71 -3 .2  -1 .2  1 5 8 . 5  .287 
,310 5 .111  11.3 266.0 -8.8 91.10 I . 2 T 8  
1.1390 72.5 1.319 1 . 1  5.2 343 .7  .44n 
1.620A 9 3 . 8  .690 . l  -23 .1  258.9 e l29  
1.1450 1 4 . 1  1 .382  1.8 5 . 1  343.9 - 4 1 2  
1.066A 103.1 .E56 -3 .2  -3.6 160 .6  ,248 








1 . 6 1 7 ~  
9 3 . 1  ,686 
75.3 1.384 
99.8 .e44 
4.034 6 . 1  
93.5 .681 
76.2 1.386 
96 .4  .e35 
? . I 3 8  6 . 4  
. 6  -20.2 257.4 
1.8 6 . 1  343.9 
-3 .2  - 5 . 3  160.6 
268.5 -1.2 lO l .4D  
.9 -18.3 254.6 
1.8 6.4 343.8 
-3.1 -5 .8  1 1 7 . 7  
z 6 9 . z  e.o 102.80 
.130 



























5- 48 .9  






























353 .1  
10.28 
121.6 
1 7 1 . 0  
358.2 
10.13 
4-9660 4-9910 .128 122.9 
5- 3 5 . 1  5- 180 .441  7.0 
12.26 9.75 
4-9940 5- 5 5 . 1  .268 113.9 
4-9010 4-9910 
4-9940 5- 58 .0  
8-  58.0 5- 190 
4-9800 4-9910 
4 - 9 0 4 0  5-  59.9 
5- 89.9 5- 200 
4-9890 4-9910 
4-9Q4O 5- 61 .3  
I- 6 1 . 8  I-  210 
.130 110.8 
.264 172 .1  
. 4 1 3  1 0 . 7  
12.11 9 .67  
. l d 9  105.2 
.262 171.3 
.390 13 .1  
12.35 9.82 
.17@ 103 .3  
, .e60 1 7 1 . 3  





B- 4 1 . 7  
4-9840 
4 - 9 9 5 0  
5- 5 0 . 0  
4-9680 
4-9950 





5- 4 1 . 1  
5- 150  
4-9920 






5- 5 8 . 0  
5- 190 
,123 
















3 5 4 . 1  







8 .1  
10.89 
109.4 
1 T O . 9  
11 .8 
10.69 
4-96bO 4-9920 .148 104.2 
4-9950 I- 60.0 .301 170.2 
5- 00.0 5- 200 .390 14.9 
13 . iT  10.02 
4-9090 4-9920 ,117 102.1 
4-0950 5- 62.3 ,290 169.1 
6- OL.8 5- LlO a314 17.3 
13.50 11.11 
10.1 
- 2 . 2  
9 . 0  
4 . 1 2  
6 . 6  
- 1 . 6  
9.5 
3 .93  
.3 
-1.0 
9 .  1 
3 .81  
- . 6  
9 . 6  
3.90 




3 1 . 5  
. 2  
3 - 6 3  
31 .9  
.3 
6 . 1  
4 . a 4  
2 8 . 9  
.1 
1.4 
4 .39  
- 1 7 . 3  
7.9 
. _  
6.5 
. I  
9 .3  
3 .76  
- 1 . 3  
.6 
9 .8  









3 1  .l 
1.4 




4 . 3 1  
00.1 
-1.0 i.100 97 .1  .247 1.282 322.6 540.8 
-.3 .614 117.0 ,583 1.109 204 .1  270.6 
5.4 1 .329 120.5 ,563 1.016 265.3 481.9 
2.34 5.76 1.21 20.75 2/1/2 5 6 . 1  17.4 
-1.3 1.104 9 5 . 1  .e41 1 .288  3 3 0 . 0  
- . 5  .632 116.0 ,553 1.137 206.4 
5 . 1  1.298 118.1 , 5 1 1  ,940 264.9 
2 .42  5.84 6.78 18.92 2 /1 /2  52.6 
- . I  . 641  115.4 ,530 1.163 208.6 
4 . 8  1.274 115.9 .466 ,888 264.5 
2.53 5.95 6 .47  17.36 2 /1 /2  50.5 




















1 3 . 0  
1.599 89,T ,687 2 . 5  
1.588A 124.2 1.021 -3.2 
. l e 8  1 1 . 5 7 5  63 .5  261.9 
1 . 7 5 6 ~  59.9 1.360 1.8 
1.599A 90.5 ,689 2.9 
1.7670 63.L 1.368 1.1 
1.420A 120.6 .978 - 3 . 3  
.156 12. lOe 40 .e  219.1 
1.600A 91.5 .692 3 .6  
1.779D 66.1 1.374 1.1 
1.302A 111.0 .944 -3.4 
,188 8.853 28 .0  2 6 0 . 1  
- 5 . 3  
3 . 1  
13.4 
-62.7 
- 4 . 3  
3.4 











t 3 8 . 2  
255.3 
341.4 
144.  1 
84.2L 
88.7L 




. l l l  
,622 
. 5 1 5  
1 .727 





-4 .2  1.111 9 2 . 6  .235 1.296 346.2 534.9 .992 1.601A 9 1 . 6  .693 5.9 8.1 251.9 .134 
- .8  ,660 114.9 ,511 1.185 210.5 293.3 .579A 1.7910 6 8 . 1  1 .380  1.1 4 . 1  342.4 .518  
4 . 3  1.255 113.9 .427 ,852 264.2 494.6 ,488 1.216A 113.1 .915 -3 .4  4 . 3  150.5 ,390 
2.84 6.25 6 .24  16.04 2 /1 /2  53.2 26 .6  16 .6  ,224 6.916 20 .6  262.7 -19.3 92.60 1 .321 
3 .3  1 . 1 1 7  8 9 . 1  .235 1.297 4 . 7  173.5 .9910 1.602A 9 2 . 0  ,693 -1.5 -32 .2  2 5 1 . 0  ,116 
-1.1 ,618 114.3 ,485 1.219 213.6 3i15.2 .627A 1.811D 72.8 1.389 1 . 1  5 . 0  343.3 a441 
5 . 3  1 .229 110.8 .361  .e08 263.9 505 .1  ,512 1 . 1 0 5 A  106.1 -673  -3.3 -1.6 159.1 ,290 
2.51 5.93 5.94 14.05 1 /1 /2  42.6 36.3 23 .9  .309 4.831 11.5 266.2 - 9 . 1  9 t . 9 0  1.183 
.9830 1.602A 92 .0  .691 . I  -22.8 257.2 .118 
.644A 1.8180 14.4 1.392 1 . 1  5.4 343 .3  ~ 4 1 3  
. I 2 1  1.069A 103.4 .858 -3.3 - 4 . 0  161.4 . e50  
21.3 .353 4.236 8 . 6  e61.6 - 5 . e  100.30 1.143 
1 .2  1 . 1 1 7  85 .0  .248 1.285 2 5 . 1  174.4 ,968D 1 .6011  91.8 ,680 . I  -19.2 255.5 ,111 
- 1 . 3  .688 114.0 .471 1.241 215 .1  314.0 ,651A 1.825D 1 5 . 1  1.394 1 . 1  5 . 0  343.1 .390 
2 .5  1.215 108 .1  .3?7 ,786 263.6 5 1 7 . 1  ,529 1.0431 100.1 ,846 - 3 . 2  - 5 . 8  181.1 . 2 1 5  
2.53 5.94 5 . 7 8  12 .80  1 /1 /2  44.6 51 .8  30 .4  ,395 3.810 6 . 1  268.6 -1.8 102.4D 1 .109  
1 .0  1.116 82.8 .e58 1.272 3 1 . 1  115.0 
-1 .3  ,691 113.8 ,466 1.247 216.2 316b8 
1 . 1  1.210 108.0 ,316 .719 263.3 524.9 
2.55 5.97 5 . 7 3  12.42 1 /1 /2  48.0 63.4 
- - _  MAR3 ARRIVAL DATE,:  2449920 (21 J 
- . I  .685 119.5 .546 1.220 214.8 288.8 
4 .9  1.278 116.0 .470 .e96 265.0 489.2 
2 . 5 3  5 . 7 5  7.54 17.52 2 /1 /2  56.0 22.6 
- 1 . 2  1.106 9 4 . 1  ,234 1 .281  338.2 541.5 
-2 .1  1.110 92.5 ,231 1.290 346.1 540.1 
- .9  .691  118.8 .529 1.245 217.0 296.0 
4.4 1.258 114.0 .430 .e58 264.1 493.8 
2.45 5 . 8 6  1.30 16.11 2/1/2 55.1 26.1 
4 . 3  1.115 
-1.1 * 1 1 3  
3.4 1.231 
2.39 5.81 
1 . 7  1.116 
-1 .2  .118 
2.8 1.221 
2.33 5 . 7 4  
89.0 .231 1.289 5.4 178.9 
117.9 -504 1.281 220.3 308.1 
110.8 .368 .812 264.3 504.3 
6.98 14 .13  l/l/t? 50.9 35.5 
t 81.0  ,235 1.285 15.6 179.1 
1 111.6 ,496 1.294 221.5 313.1 
1 109.6 -345 .196 264.2 510.3 





UL 1995) -- 
.98T 1.588 
.554A 1.8810 
. 4 7 5  1.311A 
14.2 e l 8 5  
.992 1.588 
. 5 8 1 A  1.9020 






89 .5  
68.3 
117.4 
0 . 0 1 0  
90.0 




1.39¶ 1 . 1  
,336 - 3 . 2  
6 . 1  269.4 - - ~  
.69S 2.9 
1.389 1.6 




.919 -3 .5  




1 . 3  103.90 
- 3 . 3  t 5 3 . 0  
3.6 341 . t  
7.0 145.1 
1.L 251.9 
4 . 0  341.9 
3.9 1 5 1 . 0  
-25 .6  90.60 
- 1 8 . 6  93.6D 
-113 
. 3 1 5  
.189 
1.081 
. l o o  
. 5 1 0  
.416 




-. . - 
. l i e  
.991D 1.588A 9 0 . 3  ,696 -2.5 -39.6 953.3 . IO9 
.635A 1.927D 13.2 1.403 1.6 4 . 1  342.3 ,443 
.513 1 . 1 1 O A  l O T . 0  . E l 6  -3.4 -2.0 159.8 a285 
25.9 .301 4 . 4 5 8  11 .5  286.2 -9 .1  99.11) 1.061 
.9830 1.588A 90.3 .694 . I  -22.4 2 5 4 . C  el05 
.852A 1.936D 14 .0  1.406 1.6 S . l  342.1 ~ 4 1 3  
,122 1.013I  103.1 .e60 .-3.3 -4 .5 162.3 a253 
29.6 .a52 3.913 0 . 1  L67.3 - 5 . 5  101.60 1.028 
1.1 1.116 04.9  .e43 1.278 20.4 119.8 ,9610 1.588A 90.1 ,691 .E -17.0 253.0 -107  
- i . 3  .123 111.4 .491 1.304 222.4 317.1 .684A 1.9430 78.2 1.408 1.0 5 . 5  3 4 1 . 1  .SO0 
2.3  1.216 108.6 ,328 . le8 204.1 516.0 ,530 l.046A 100.5 .848 -3 .3  -6.4 16C.O .2l6 
L.35 5 . 1 1  0.80 12.85 l / l / Z  5 e . O  50.5 33.0 .395 3.521 6.8 L66.5 -C.3 101.00 -996 
.O 1.114 82.6 .254 1.206 31.0 180.9 
-1.3 ,725 111.3 $487 1.310 223.0 3eO.l 
1.8 1.212 108.0 ,315 . lo1 263.8 523.9 
t.38 5.00 6.14 12.41 i i i i e  5s.7 01.7 
.044D 1.588 89.7 ,086 1.1 -1!J.4 L49.0 . lo0 
.013A 1.9400 11.L 1.409 1.0 5 . 0  341.3 ,374 
31.8 ,430 3 . I 5 3  5 . 9  L09.C -0  105.50 e969 
,135 i.0271 01.c .e30 - 3 . ~  -?.e ioo .?  . i~i 
271 
STOPOVER T I M E  Z 30 DAYS 1995 INBOUND SWINGBY MISSION OURATl@N : 560 O A V S  
UARS ARRIVAL D A T E  : 2449810 
22 APR 1995 - ~. __ 
LAUNCH A R R I V E  SPEED1 R A I  OECLl 
D E P A R T  SWNGBY SPEE03 RA3 OECL3 
BUNGBY RETURN SPEEDS R A S  DECLS 
PROP AERO OVL . 
- -  
4-e630 4-0830 . ~ i o  159.1 39.3 
4-9860 5- 5 2 . 3  -169 194.6 - 1 0 . 5  
5- 52 .3  5- 190 .410 3.1 1 . 5  
13.93 8.41 4.84 
4-9860 5- 53.9 .166 193.9 -10.8 
3- 53.9 5- 200 .393 5.7 6.4 
13.I4 8.00 4.51 
4-9640 4-9830 . i e r  156.5 32.3 
I 1  
1 3  
I S  





3 . 3  
-1 .2  
2 .2  











-3.4 - .4 
4.2 
3.86 


















1 . 1  
5 . 2 1  
. I  
V I PSI 1 ECCEN SMA THE71 THE72 PERIH APHEL PSI 2 
V 3 PSI 3 ECCEN SUA THE73 THE14 PERIH APHEL PSI  4 
V 5 PSI  5 ECCEN SMA THETS THE16 PERIH APHEL PSI  8 
EVA DVO EVR TYPE SUN A SUN R KAPPA - A  E 
UARS ARRIVAL DATE = 2449830 ( 2 2  APR t m i  - 
1,145 97.4 .333 1.449 329.9 492.0 ,968 1.932A 107.1 
1.210 109.6 .341 .119 260.8 317.2 e514 1.044A 100.9 
.583 91.0 .444 1.138 181.3 3 m . i  . 6 3 ~  1.6420 13.9 
8.91 3 . 5 1  12.96 i / i / 2  11.0 50.8 24.7 .3s8 4.619 
V Z  
v 4  




, 8 4 2  
7.6 
_ _  
I 2 OECLP RAP S P E E D 2  
I 4 DECLA RA4 SPEED4 
I 6 flECL6 R A 6  OPEC06 
RAP DECLP ETA PERIC 
-3.8 -32.8 241.4 .e52 
2 .3  7 . 1  338 .2  , 4 1 0  
-2.8 -.4 154.2 . e26  
260.6 -.O 98.30 1.316 
1.153 95.9 .338 1.416 336.5 488.8 .976 1.9151 108.5 .728 -1.9 -27.9 2 5 0 . 5  ,260 
.586 91.2 .431 1.143 181.6 307.9 .$43A 1.6430 74.8 1.369 2 . 4  8 .1  3 3 8 . 7  a393 
9-12 3.49 1 2 . 5 5  1/1/2 12.7 62.0 26.9 .389 4.299 8.2 261.8 3.5 99.70 1.282 
1.160 94.2 ,344 1.501 343.6 485.9 .984 2.010A 109.3 .735 -1 .0 -25.5 252.5 - 2 7 0  
1.202 108.6 ,322 ,767 259.9 531.9 .b20 1.014A 93.8 ,824 -2.9 - . 6  146.1 . I 8 0  
1.2115 100.9 .328 . r r z  260.5 524.1 .si9 1 . 0 2 5 ~  97.5 .e32 - 2 . 6  -1.3 is2.z .ige 
. 5 8 r  91.3 ,434 1.145 1 8 1 . r  3119.4 .64e~ 1.6430 1 5 . 3  1.369 2.4 8.4 338.9 . so3  
9.36 3.46 12.31 i / i / z  i 0 . 5  76.9 28.4 .405 4.075 9.1 262.3 6 . 1  100.4~ 1 . 2 4 6  
MARS ARRIVAL DATE : 2449840 ( 2 MAY 19951 - . 
4-9570 4-9840 .264 116.0 12.8 
I- 34.4 5- I30 ,645 334.8 8.0 
4-9810 5- 34.4 ,230 m 0 . e  -8.9 
13.92 10.71 5 . 1 2  
1.094 103.7 .313 1 . 2 8 7  297.3 522.1 .683 1.690A 97.8 ,658 2.6 - 7 . 5  231.1 . 159  
1.295 119.3 , 5 2 5  ,932 262.1 481.1 -443 1.421A 121.5 .916 -2.1 1 5 . 5  128.2 -551 
6.62 4.98 19.30 2/1/2 39.8 20.2 6.5 .ill 11.618 42.8 247.4 -42.3 85.lL 2.409 
1.100 102.7 . 3 l0  1.306 302.3 517.8 $901 1 . Y l f l A  99.4 ,666 3.2 - 1 . 4  237.0 .16? 
1.272 117.1 .482 ,883 261.9 490.8 ,458 1.309A 118.0 .943 -2.4 12.6 135.3 .466 
. w e  90.4 ,549 1.054 i 8 0 . 3  211.4 . A T ~ A  1.6sso 6i.6 1.343 1.0 3.6 w9.r .e45 
.14i 91.1 .s22 1.015 i8i.o 2 1 8 . 3  .si4~ 1.6350 64.4 1.949 2.0 4.0 332.3 .590 
6.91 4 . 5 0  17 .16  2/1/2 34.6 23.0 9.5 . i n  i2 .035  29.0 249.9 - 2 8 . 1  ~ 1 . 3 ~  i.901 
4-9580 4-9840 ,250 121.6 9.1 
4-9810 I- 38.3 * . e 1 3  199.3 -8.9 
5- 38.5 ¶-  140 .590 340.6 8.5  
13 .56  10.05 5.41 
4-9590 












































1.107 101.6 .308 1.323 307.5 513.1 ,918 1 . 1 3 3 A  100.8 .E75 4.2 - 5 . 8  241.8 .I82 
,554 91.8 ,499 1.092 181.8 284.7 .54TA 1.6360 66.8 1.354 2.0 4.6 334.6 ,542 
1.253 115.1 .444 .e48 261.r 494.9 $412 1.225A 114.6 .915 -2.6 9.6 141.6 .408 
7.26 4.26 16.43 2/1/2 31.6 26.3 12 .7  .e04 9.074 21.1 253.0 -19.9 89.6L 1.650 
,237 129.1 
,189 196.6 
.5ll0 3 5 1 . 8  
f3.59 9.26 
1.114 m0.s , 301  1.346 312.9 508.9 ,933 1.159.4 102.1 ,663 6.2 - . e  245.9 .203 
7.73 4.00 15.31 z / i / 2  32.0 30.3 15.8 .240 7.298 1 5 . 1  215.8 -13.9 91.90 1.112 
1.137 96.7 ,311 1.410 331.2 497.1 .m i. 8 4 ~ ~  ms.2  ,700 - 5 . 0  -37.1 248.3 .mi 
.sa6 93.3 .443 i . 1 3 5  184.2 304.8 , 6 3 2 ~  1.6390 73.8 1.367 2 . 3  7.2 339.7 .4io 
.565 92.3 .480 1.106 182.5 290.6 , 5 1 5 A  1.6360 69.0 1.358 2.0 S .2  336.4 .500 
1.238 113.4 ,411 .e23 261.6 499.5 ,485 1.161A 111.2  ,892 -2.1 6.5 147.0 . 3 5 5  
1.212 109.6 .34l ,181 261.2 516.3 .515 1.047A 101.3 .845 -2.9 -1 .0 115.3 -229 







13.38 8 . 3 1  






.383  8.6 















.315 1.430 338.0 494.7 
,437 1.141 184.6 307.9 
-328 .774 261.0 523.2 
12.S8 1 / 1 / 2  15.7 60.3 
. S i 8  1.447 345.3 492.1 
.433 1.144 184.8 309.5 
.321 .769 260.5 530.8 
12.32 i / i / z  13.2 74.1 
.980 1.879A 106.0 
.643A 1.6390 14.8 
, 520  1.028A 97.9 
26.6 .390 4.341 
.gel i.908~ 106.1 
.648A 1.6390 75.3 
.522 1.015A 94.3 
28.3 .409 4.095 
,714 -2.3 







-29.6 252.3 .234 
7.8 340.1 .393 
- 2 . 0  153.8 .zoo 
2.9 99.70 9 . 3 0 3  
-26.3 254.4 .242 
-1.6 8 2 340.3 1 8 8 . 3 8 3  1 1
6.2 100.60 1.261 
4-96IO 4-9840 .154 137.6 30.8 
I- 52.7 5- 230 .415 5.9 2.0 
1 3 . 2 1  1.65 4.09 
4-0870 5- 5 2 . 1  .i69 193.0 -9.7 
1.159 89.4 ,327 1.471 2.2  129.0 ,9890 1.952A 107.8 .728 - 0  -23.3 256.4 . 2 5 5  
. 5 8 5  93.3 .445 1.134 184.1 304.1 .630A 1.6380 73.6 1.366 2 . 2  7.1 339.6 ,415 
1.196 110.1 .346 ,759 256.3 5S0.7 ,496 1.023 84.4 ,811 -3.0 6.5 128.2 . 206  
9.00 3.57 12.67 1/1/2 11.4 115.5 26.1 ,350 4.328 12.0 261.8 11.1 97.60 1.164 
- MARS ARRIVAL DATE I 2449850 (12 MAY 1995) ' - 
4-9570 4-9850 
4-9880 5- 35.2 
5- 35.2 5- 130 
, 2 8 7  
.e31 









,218 . I89 
.303 


















1 3 . 1  
- 8 . 5  
8 . 1  
5.60 
1 0 . 5  
- 8 . 5  
5 . 3 3  
5 . 8  
-8.4 
9.0 





8 . 7  
-1 .8  1.091 103.4 
-.O .527 93.4 
4.6 1.300 119.4 
2.94 6.34 5.00 
.306 















1.277 297.5 526.7 
1.050 182.8 270 .5  
.942 262.6 486.3 







































- 2 . e  


































1 5 5 . 1  
3 3 3 . 9  
86.9L 













4-9880 5- 39.1 
8-  39.1 I- 1 4 0  
- 2 . 1  1.097 102.3 -.e .544 94.0 
3.18 6.59 4.59 
4.5 1.216 i i r . 2  
1.293 302.6 522.3 
1.071 183.6 277.5 
.E91 262.3 490.1 





- 1 5 1  
* 591 
.4 I 3  
1 . 9 7 3  
-2.7 1.101 101.e 
- . 4  . s 5 r  94.5 
4.3 1 . 2 5 6  115 .2  
3.46 6.86 4.21 
1.310 308.0 518.0 
1.088 184.5 284.1 
.854 262.1 494.2 
2 / 1 / 2  34.7 25.8 
1.699A 98.7 
1.6320 66.6 







4-9880 I- 4 2 . 1  
5- 42.7 I- 150 
4-9600 4-9810 
4-9880 5 -  4 6 . 0  
5- 40.0 5- 160 
4-9610 4-9850 
4 - 9 8 8 0  5- 4 9 . 0  
I- 49.0 5- l I 0  
4-9630 4 - 9 8 5 0  
4-9880 5 -  53.9 
5- 53.P 5-  !9Q 
4-9640 4-9890 
4-9680 5- 5 5 . I  
I- 5 5 . I  5-  2RQ 
4 - 9 6 3 0  4-98S0 
4-9880 S- ¶ 6 , ?  
I- 56.7 I- 210 
4-96I0 4-9850 
4 -9880  5- 54.4 
S- S4.4 I- 230 
-3.9 1.110 100.1 
-.6 .569 94.9 
4.0 1.241 113.5 
5 . 8 1  1 . 2 1  4.02 
1.328 313.5 514.0 
1.103 185.A 290.1 
, 8 2 1  262.0 498.6 






. l P l  193.1 
. 4 6 6  3 1 7 . 1  
13.50 9.02 
- 2 n . z  
- 8 . 5  
8.9 
5 . 2 0  
-7.4 1.116 98.9 ,293 1.345 519.4 510.1 ,951 1.1591 ~ 0 1 . 1  .686 8.S 5.9 230.1 . e09  
-.e , 5 1 8  95.3 ,461 1 . 1 t 6  ie6,i 2ss.r , 5 9 1 ~  1.6350 70.8 i . w  2.1 s . 7  339.2 ,466 
3.0 i.229 1 1 1 . 9  ,384 . a 0 8  2 4 1 . 8  s o 3 . e  ,497 1.116~ 108.2 .e76 - 2 . 9  3.3 152.0 .BIZ 
4.47 7.81 5 .82  1 4 . 4 5  2/1/2 37.6 3 A . 5  18 .4  . 2 1 7  6.252 1 2 . 4  259.6 - 9 . 9  9I.00 1 . a 3 5  
,228 1 1 5 . 7  5 1 . 3  8.7 1.130 96.1 .293 1.319 332.4 5 0 3 . 1  .g74 i . r 8 3 1  102.9 .e99 - 1 . 4  - 4 6 . 0  m r . 2  . z e o  
.169 190.4 - 8 . 8  - 1 . 1  .s90 95.8 ,443 1 .135  181 .4  304.7 .63z~ 1.6380 73.8 1.161 2 . 2  1 . 0  341.0 . 4 r n  
, 4 1 0  S.3 7.6 2 . 7  1 .213  109.6 ,341 ,783 261.6 515.5 , 516  f . 0 5 1 1  101.6 , 8 4 1  - 2 . 9  - 1 . 5  116.4 ~ 2 3 1  








4 . 2 7  
4.2 1.136 94.6 ,295 1.394 339.5 S00.6 -983 1.60fA 103.6 ,705 -2.8 -3Z.l 2 5 3 . 1  .el2 
-1 .2  .594 96.0 , 4 3 1  1.141 1 8 1 . 8  307.9 .643A 1.6390 1 4 . 8  1.368 2 . 2  7.6 t4l.4 a392 
2.2 1.208 108.8 , 327  ,776 261.4 522.3 ,522 1.0301 96.2 .e36 -2.9 - 2 . 7  155.1 . 2 0 2  











5 . 2  
4.04 




2 .8  1 .141  92.9 .29r 1.407 3 4 1 . 1  498.3 .gag 1 . 8 2 5 ~  t04.2 .709 -1.2 -21.3 e56.n . 2 1 7  
-1.3 .596 96.1 ,433 1.114 188.1 509.8 .649A 1.6390 75.4 1.369 2.3 1.9 341.6 s J P 2  
4.66 8 .05  3.46 12.33 1/1/2 16.2 12 .1  28.2 .413 1 . 1 0 4  8 .6 265.1 5 . 6  100.?0 1 . 2 8 2  
-1.1 ,591 95.9 ,441 1.137 187.5 305.6 .635A 1.6380 74.1 1.361 2.2 7.1 341.1 .40¶ 
1.7 1.204 108.4 .320 .770 260.9 529.8 .524  1.016A 94.1 ,827 -3.0 - 2 . 4  150.6 -181 0 
i . 8  1.146 88.9 ,304 1.420 4.1 i31.9 .w90 1 . 8 5 1 ~  io1.i . r i d  .o -23.4 2 9 1 . 8  .2er 
. I  1.198 109.1 . 3 ~ 9  .mi 2 3 1 . 3  349.1 . s o 3  1.020 8 5 . 4  .ais - 5 . 1  5 .0  is1.0 .ige 
4 . 0 1  8.30 3.11 1 2 . 5 5  i/i/z 14.9 112.3  21.3 ,368 4.239 11.9 ~6s.r 10.9 98.40 1.165 
__ MARS ARRIVAL DATE E 2449860 (22  MAY 19951 - -- 
-1.6 1.089 103.1 ,300 1.269 293.6 531.3 ,889 i .6$0A 9 1 . 1  .b38 2.3 -8.3 229.2 , 1 2 7  
- . I  ,530 96.7 .I54 1.041 185.4 269.7 .461A 1.6210 61.0 1 . S 4 0  1.9 3.9 332.9 ,651 
4.7 1.304 119.6 .533 .933 263.0 485 .8  ,443 1.462A 122.1 .988 -2.3 14.9 129.0 - 5 4 1  
2.71 6.12 5.06 19.69 Z / l / 2  50.4 19.4 5.9 ,140 19.338 5 3 . 3  2SZ.4 -52.1 84.9L L . 3 6 1  






4-9890 I- 3 5 . 9  
5- 3 5 . 9  I- 130 
4 - 9 5 8 0  4-9860 
4-9890 5- 39.8 
I -  10.8 ?I- 140 
4-9590 4-9860 
4-9090 5- 45.4 
S- 41.4 5- 150 




, 2 3 3  197.1 
. 2 i r  i96.0 
.JBS 3 4 2 . 1  










- 7 . 9  
9.2 
4 *Ye 
-1.8 1.094 102.0 ,293 1.284 S02.9 521.0 ,908 1.619A 99.2 .66S 2.Y -7.1 236.5 - 1 3 1  
- ~ 3  ,548 97.1 - 5 2 5  1.069 186.5 276.9 .507A 1.6300 63.9 1.347 1 . 9  3.9 339.4 -999 
4.6 1.279 117.4 .489 ,898 262.8 489.3 ,499 1.338A 116.8 , 953  -2.6 12.0 130.2 . 4 8 0  
2 .90  8 . 3 1  4.85 18.06 2/1/2 43.5 22 .1  8.8 .168 13.0lfl  34.4 293.3 - 5 3 . 6  86.6L t . 0 2 4  
-2 .2  1.100 100.8 .287 1.298 308.4 522.9 ,925 1.871A $8.6 ,669 3.2 -6.8 24el.4 ~ 1 4 9  
-.I .563 97.4 . 401  1.087 187.5 283.6 .542A 1.8320 66.4 1.353 2.9  4.4 337.5 - 5 4 9  
4.4 1.219 111.3 .450 .8S9 262.5 493.5 .473 1.246A 115.3 ,923 -2.8 8.0 142.6 -419 
3.13 6.54 4.34 16.69 2/1/2 38.5 25.3 11.9 .200 9.648 24.4 259.9 -LS.3 8 9 . I L  1.726 
-3.0 1.106 99.8 ,283 1.313 514.1 119.0 .941 1.0BSA 91.9  $616 4 . 1  -4.9 241.1 -101 
4 . 0  1.243 113.5 .415 .E31 262.4 498.0 ,488 1.116A 111.9 ,899 -2.9 5 .9  148.1 ,363 
3.40 6.80 4.09 15 .52  2/1/2 35.6 29.1 13.l .E38 Y.633  1 7 . 8  2J8.E -16.9 91.90 1.90L 




12 .42  9.29 
4-9600 4-9860 
4-9090 0- 46.7 
9- 46.1 5- 160 
.20Y 129.1 
,193 192.2 
. 5 0 5  353.7 
12.21 8.85 
272 
STOPOVER TIME : 3 0  D A Y S  1995 INBOUND SWINGBY WISSICN DURATION 5 560 C A Y S  
MARS ARRIVAL DATE = S!4490SO 





R A I  CECLl 
R A 3  DECLS 
R A 5  DECL5 
AERO 0VL 
130.8 -10.3 
190 .1  - 7 . 4  
318.1 8 .9  
6 .61  4 . 1 1  
I 1  
I 3  
I 5  
O V A  
-4 .8  
- .8  
3 .6  
3 .  r9 
V I  
v 3  




















2 6 2 . 2  




















5- 5 r . u  
4-9670 
4-9690 
5- 5 5 . 8  
FERIH AFHEL FSI 2 V 2 I 2 CECLZ RAS! SPECCP 
PERlH APHEL PSI 4 V 4 I 4 DECL4 R A 4  SPEEC4 
FERIH AFHEL P S I  6 V 6 I 6 CECL6 R A 6  SPEED6 
K-AFFA - A  E INC RAP DECLP ETA P C R I C  
.955 1.701A 90.9 .602 6.0 . 6  231.0 9 
.596A 1.6310 10.7 1 .361  2.0 1.1 3 4 0 . 5  8 
.498 1.124A 108.5 .678 -3 .0  2.9 112.1  ,316 
I 18.2 .z7s 6.336 13.1 260.c -10.6 95.90 $.4e.6 
4-9860 .201 
5- 49.7 .184 
5- 110 ,468 
12.40 
4-9860 ,168 
5- 56.4 , 1 1 0  
5- 200 ,392 
11.94 
157.9 49 .1  
166 .1  -1.8 
9 . 1  6 . 5  
7.65 4 . 2 6  
146.6 40 .2  
185.8 - 7 . 8  
11.0 1.2 
1 . 5 1  3 .97 
.696 -3 .6  -36.1 254.4 ,193 
1.369 2 . 2  7.3 342 .5  ,392 
,038 -3 .0  - 3 . 3  $56 .4  .PO4 
I 7.3 265.6 1 . 6  99.90 1.324 
1 .IO1 -1 .5  -28.6 2 1 t . 2  .195 
1.370 2.2 7.6 342.6 .3Rl11 
,829 -3 .0  - 3 . 2  152.2  - 1 6 2  
6 . 3  266.3 5 . 0  100.90 1 .206  
1.1 1.129 9 4 . 1  .279 1.366 340.9 506.5 .985 1.747A 101.3 
-1.2 .601 90.8 .437 1.143 191.4 308.1 ,643A 1. 
4 .09  7.49 3.58 12.64 1/1/2 24.1 5 1 . 5  26.4 . 
3 .1  1.134 92.4 ,200 1.376 348.8 104 .1  .990 1.761A 101.9 
-1.3 ,604 98.7 .433 1.147 191.7 310.1 .650A 1.6440 7 5 . 1  
1 . 7  1.205 108.3 ,319 . I 7 2  261.4 528.9 .126 1.018A 95.1 
4.13 7.53 3.54 12.34 1/1/2 19 .6  70.9 28.3 .416 4.095 
2.2 1.209 108.8 .327 .778 261.0 521.4 .523 i. 
4-9860 ,143 
5- 11.1 ,168 
5- 2lfl .300 
11.64 
4-9860 ,140 
1- 55.6 .f71 
1 5- 230 .398 
11.66 
127.6 34.4 1.8 1.140 68.5 .205 1.382 7 . 0  142.7 .9880 1.776A 102.6 .704 . I  -23.4 2 1 0 . 9  .e02 
186.8 - 7 . 5  -1.2 .600 96.5 .440 1.141 191.2 306.9 .639A 1.6430 14.5 1.368 2 . 1  7.1 342.4 -398  
7.54 3 .93  4.32 7.71 3 .61  12.47 1/1/2 17.9 109.5 27.9 .379 4.115 11 .6  265.3 10.6 99.10 1 . 1 9 1  
9 . 6  2.0 . I  1.199 109.3 .334 .?a 258.1 547.6 .so8 i . 0 1 8  06 .2  ,015 -3 .1  3 . 1  i i s . 6  . i o 2  
MARS ARRIVAL DATE : 2449070 ( 1 JUN 1991) - - - 
-1 .4  1.087 103.0 .296 1.263 297.6 535.8 .690 i . 6 3 7 ~  91.8 .e17 2.2 -5.4 227.1 . l i e  
- . l  -137  100.2 . 5 5 7  1.047 180.3 269.2 .463A 1.6300 60.7 1.340 1 .9  3 . 4  334.4 ,661  
4.8 1.309 119.8 .540 ,964 263.5 484.9 ,444 1.484A 122.6 ,994 -2.5 1 4 . 1  129.4 . ¶ S I  













12.19 9 .92  
.210 126.3 
.209 191.4 
a 5 5 2  349.4 
12.18 9.33 
13.18 1 0 . 6 5  
15.4 
- 7 . 1  
8.3 
5 .44  
12.9 
-8 .8 
8 . 9  
5 .12  
9.5 
-6.5 





-1.1 1.092 101.7 .287 1 .276  303.1 131.7 .910 l.642A 93.3 .663 2 . 1  - 6 . 6  2 5 1 . 3  ,121 
-.3 . 5 5 5  100.4 .528 1.069 109.8 276.1 . 5 0 5 A  1.6340 6 3 . 7  1.347 1 . 9  3.6 336.7 -603 
4.7 1.263 117 .5  .493 ,906 2 6 3 . 2  408.6 .459 1.312A 119 .1  .91B - 2 . 1  1 1 . 7  136.6 -487  
2.68 6.09 4 . 8 0  18.24 2/1/2 49 .1  21.6 0 .6  .165 13.394 3 7 . 0  254.9 -38.3 86.3L 2 . 0 4 9  
-1.8 1.097 100,S .200 1.289 308.7 527.8 ,926 1.649A 9 4 . 7  .669 2 .9  - 6 . 8  241.9 - 1 3 5  
- . 5  , 5 7 0  100.6 ,504 1,089 190.8 203.3 .540A 1.6360 66.3 1 .353  1.9 4 . 3  338.7 , 5 1 2  
4 .4  1.262 115.4 .453 -065 282.9 492.8 .413 1.256A 115 .6  ,927 -2 .9  6 .6  143 .0  ,425 
2.66 6.27 4.4E 16.82 Z / l / 2  43 .2  24 .8  1 1 . 7  .197 9.814 2 5 . 9  257 .2  -24 .9  R8.9L 1.138 
-2 .4 1.1113 99 .3  ,271  1 .301 314.7 524.0 ,944 1.6S9A 91.9 .E75 3 . 1  - 1 . 7  2A7 . l  . I 4 1  
- . I  .Be3 100.8 ,484 1 .106  192.0 289.7 , 5 7 1 A  1.6420 68 .6  1.356 1.9 4 . 8  540.3 .(I08 
4 . 1  1.246 113.6 .417 ,835 262.7 497.3 .407 1.104A 112.2 .902 -3.0 5 . 5  146 .6  . 3 1 0  
3.06 6.47 4.24 11.62 2 /1 /2  39 .1  20.6 14.9 .233 7.714 18.9 259.7 -17.4 91.40 1 . 5 6 6  
4-9610 1-9610 .184 131.5 - 3 . 1  -3.4 1.108 98 .0  .271 1,314 320.9 520.6 .918 1.670A 9 8 . 9  .680 4 . 7  - 2 . 3  211 .3  .I58 
4-99110 5- 50.4 .191 181.4 - 6 . 1  - . E  .593 101.0 .468 1.12L1 193.0 295 .1  .596A 1.6450 70 .6  1.362 1.9 3 . 3  341.5 e469 . 5- 50.4 5- 1 7 0  .469 359.4 9 . 0  3 . 7  1.233 112.0 . 381  ,814 262.6 502.4 ,499 1.129A 108.8 ,881 -3.0 2 . 6  113.3 .32fl 
11.86 8.13 4 .47  3.33 6.74 4 .06  14.62 2/1/2 37.5 33.2 18.1 .273 6.370 13.8 2 6 1 . 9  - 1 1 . 1  93.90 1.465 
4-9870 




5- 44 .1  
4-9870 
5- 44 .1  
1- 1 5 0  
4-9600 4-9870 . i g s  129.9 4 . 7  
I- 4 r . 4  5- 160 .si18 354.6 9 . 2  
4-99110 3- 41.4 .199 l P 9 . 3  - 6 . 2  
11.92 8 .86  4 .62  
4-9620 4-9870 
4-9900 5- 5 3 . 1  
5- 5 3 . 1  5- 160 
4-9640 4-9870 
4-9900 5- 51 .2  
4-9650 4-9610 
5-  18.3 5- 210 
5- 51.2 1- 200 
4-991111 5- 56.5 
4-9670 4-9810 
4-9900 1- 5 1 . 1  
5- 5 7 . 1  1- 230 
4-9600 4-9870 
4-991111 5- 40 .9  
5- 40.9 5- 240 
4-9680 4-9810 
4-9900 5- 49 .9  
1- 49.9 5-  240 
.zoo i m . 8  
, 185  185 .7  
.437 3.6 
12.52 8 . 6 1  
-23 .2  
- 6 . 0  
8 . 5  
4.69 
50.6 
-6 .0  
6 . 6  
4 .43  
44 .8  
- 6 . 0  
5 . 2  
3 .92  
31 .6  
- 6 . 0  
2 .0  
3.89 
32 .6  




- 6 . 1  
.3 
4.09 
- 6 . 1  1.114 96.7 ,268 1 .325  327.5 517.4 .970 1.681A 9 7 . 0  .681 6 . 1  0 . 0  254.4 -185 
- 1 . 0  .600 101.1 .456 1 .132  193.9 300.6 .616A 1.6480 72.3 1.368 2 . 0  5 .9  342.4 .437 
3.2 1.223 110.7 .362 -799  262.1 501.9 .SO9 1.088A 1 0 5 . 5  -864 -3.1 - . l  156.6 .e76 
6 .7  1.124 93.7 ,266 1.345 342.3 512.4 ,987 1.702A 9 9 . 1  ,693 - 5 . 2  -43.4 2 5 3 . 9  ,180 
- 1 . 2  .611 101.4 .459 1.149 195.3 308.5 .644A 1.6530 74.9 1.371 2 .1  7 . 0  343.3 .391 
2 . 2  1.210 108.7 ,327 .779 262.2 520.6 .524 1.034A 96 .9  .839 -3.0 - 3 . 8  157.6 .LO6 
3.81 1.21 3 .75  12.67 1 /1 /2  31.4 56.2 26 .5  ,393 4.355 7 . 0  266.6 - 9  100.00 1 .319  
3 .91  7.31 3 .92  13.00 2/ i /z  42.3 39.0 21 .1  .si5 5.455 10.1 263.9 - 7 . 0  9 6 . ~ ~  t . 4 0 ~  





, 1 1 6  182 .5  
.379 12.1 
i i . 3 3  1.64 
. i 3 6  123 .0  
. l 7 8  183.3 
.392 11.5 
11.48 r . 6 1  
3.4 1.128 92 .0  .268 1.351 3 5 0 . 5  110.7 ,992 1.711A 99 .6  .696 - 1 . 6  -30.5 218 .1  ,175 
-1 .3  ,613 101.4 .435 1 . 1 5 3  195.6 310.7 .63lA 1.6550 75.6 1.372 2 .1  7 .3  343.1 .379 
1.1 1.206 108.2 ,318 .773 261.8 128.1 .527 1.019A 95.4 .e31 - 3 . 0  -3 .9  1 5 3 . 7  .103 
3.69 7.09 3 .71  12 .35  1/1/2 23.6 69.3 28.1 .419 4.063 7.8 267.3 4 . 3  101.10 1.283 
1.133 88 .1  . 2 7 1  1 .353  9 . 1  149.3 .987D 1.720A 100.2 .696 . I  -25.4 259.7 
,611 101.3 .440 1.148 195.2 309.3 .644A 1.6530 74.8 1.370 2 . 1  7.0 343.3 
1.200 109.0 ,329 ,765 258 .8  546.4 . 5 1 3  1.016 0 6 . 9  ,817 - 3 . 1  2 .5  135.9 
7 .21  3 . 1 5  12.40 l / l / 2  21.7 106.9 28.5 ,391 4.063 11.1 266.6 10.0 99.70 
1.6 
-1.2 
. 7  





1 . 5  
- . 8  
.l 
5.85 









4 7 6  
.e73 
1.085 
,153 1 1 5 . 1  
,221 193.3 
,598 353.4 
12 .70  8.85 
1.133 85 .8  ,276 1.347 19.8 149.9 ,9710 1.719A 100.3 ,694 .I -21.8  2 1 9 . 0  
, 5 5 7  100.4 ,526 1.071 109.7 277 .1  ,500A 1.6340 63 .9  1 .348  1 . 9  5.6 336.9 
1.190 119.2 ,489 ,751 243.9 566.6 .384 1 . 1 1 7  68 .8  ,600 - 3 . 3  11 .2  114.5 
1 - 2 5  4.76 15.96 1/1/2 22.5 140.5 i 6 . 9  ,168 6.825 12.4 254.7 12 .2  66.2L 
1.133 85.6 .276 1.347 19.8 149.9 .9750 1.719A 100.3 .694 . 5  -21.8 2 5 9 . 0  
1.195 113.2 .395 .T50 252 .0  560.5 .458 1.057 77.6 .807 - 3 . 3  10.3 122 .3  
. 5 9 i  100.9 , 4 7 1  i.118 192.8 294.5 . ~ W A  1 . 6 4 5 ~  70.3 1.362 1 . 9  5.2 341.3 
7 . 2 5  4.08 13.74 11112 2 2 . 1  131.8 22.7 ,266 1 . 0 6 1  12.9 281.6 12.6 93.20 
M A R S  ARRIVAL DATE = 2449600 I l l  JUti 1995) --___-- -- - - 
. 1 5 3  111.1 
,192 167,8 
12.02 8.11 
. 4 r 6  3 . 5  
._. - . . .  - . . . -. . 
4-9110 4-9880 
4-8910 5 -  31.4 
5- 37.4 5- 130 
4-9580 4-8600 
4-9910 5-  41 .2  
5-  4 1 . 2  5-  140 
4-9590 4-9880 
4-9910 5- 44 .8  
5- 44.6 5-  150 
4-9600 4-9660 
4-9910 1- 48 .0  
5-  48 .0  5- 160 
.245 116.3 
,249 192.8 
,667 3 3 8 . 5  
13 .25  10.85 
1 6 . 1  
- 6 . 0  
8 . 5  
5 .40  
13.9 
- 5 . 6  
9 . 0  
5 .06  
11.1 
- 5 . 2  
9 . 3  
4.76 
7.2 
- 4 . 6  
9 . 3  
4 . 5 2  
1 . 1  
- 4 . 6  
9 . 1  






-4 .2  
6 . 6  
5.32 
30.3 
-4 .2  
5 . 3  
3.92 
36.4 
- 4 . 2  
2 . 0  
3 .67  
- 1 . 2  
- . 2  
4.9 
2.40 
- 1 . 1  
- . 4  
4.8 
2 . 5 0  
- 1 . 5  
- * 1  
4 . 5  
2 .63 
-1.9 
- . 7  
4 .2 
2. 19 
-2.5 - .9  
3.7 
2 .99  
1.066 
* 54 7 
1 . 3 1 3  
































4 .49  
97 .7  
104.1 
112.1 















4 .01  
~ 4 . 2  
.292 1.259 
. 5 6 1  1.050 
. 5 4 5  ,975 





303 .1  
193.0 
263 .8  




48 .6  







40 .6  
340.3 












209 * 8 
496.7 








5 . 8  
.912 . 1031 
. 4  59 



























2 9 . 3  
. 9 r z  
1 .627  8 9 . 9  
1.6400 60.4 
1 . 5 0 7 A  123 .0  
a 1 3 5  19.715 
.660 2 .1  
1 .341  1.9 
1.000 - 2 . 6  
62.4 258 .1  
-4 .2  224.3 
3 . 3  3 3 5 . 7  
14.4 129.0 
-61.6 84.OL 
- 1 . 8  233.4 
3 . 1  337.9 
11.4 1 3 r . o  
-38.4 06.2L 
-6.5 240.7 
4 . 1  339.8 
6.3 143.4 
-26 .2  80.8L 
- 6 . 0  246.¶ 
4.6 341.3 




. 5 6 3  
2.532 
a 1 1 6  
.6ti r 
.493 
e . 0 3 9  
.123 
, 5 6 1  
,431 








.438 . e00 




. 3 r 5  






.282 1 .270  
.532 1.074 
,491 .913 
18.4Q 2 /1 /2  
1.626A 91.4 .665 2 .3  
1.6450 63 .5  1 .349 1 .9  
1.366A 119.5 .963 -2 .9  
.163 13.511 39.2 e 3 6 . 3  
.en5 126.4 
.2z0 188.3 
, 1 5 5  350.3 
1 2 . 1 3  9.49 
1.632A 92 .6  
1.6510 66 .2  
1.267A 116.0 
.191 9.854 
. 670  2 . 6  
1 . 3 5 5  1 . 9  
.931 -3 .0  
27 .2  256.3 
. 6 1 5  3.1 
1.360 1 . 9  
,905 - 3 . 1  
19 .7  2 6 0 . 7  
,274 1.281 
- 5 0 7  1.095 
.456 .e70 
16.95 2 / 1 / 2  
. l o 7  130.0 
, 210  186.1 
.510 3 1 1 . 5  








.231 7 . 7 0 7  
4-9610 4-9880 ,173 131.9 
4-9910 5- 51 .0  -202  184.2 






1.645A 9 5 . 0  ,680 3 . 0  -4.0 2 s i . e  
1.6610 70.6 1.361 1.9 5 . 1  342.4 
1 . 1 3 5 A  109.1 .a64 - 3 . 1  2.2 153.8 
.271 6.339 14.5 262.9 -12.5 94.00 
4-9620 4-9680 
4-9910 5- 5 3 . 7  
5- 5 3 . 1  5- 1sn 
4-9640 4-9880 
4-9910 5- 57.9 
5- 51.9 8- 200 
-169 130.7 
.430 4.4 
. i g r  182.4 
11.71 8.46 
-4.2 1.111 
-1.0 .e l3  


















1.312 328.5 522.8 
1.141 190.0 301.0 
2/1/2 41 .0  38.3 

















9 5 . 8  -604 S.6 
72.4 1.368 1.9 
105.8 .e66 -3 .1  
5.410 10.6 264.7 
1.9 254.6 
-.I 157.3 
- 7 . 7  96.40 
- 5 8 . 0  247.5 
6 . f  343.9 
-4 .3  158.6 
5 . r  3 4 3 . 2  
.e 100.30 
,240 195.0 





-378  13.0 
11.24 7.91 
i i . 1  i . im 
-1 .2 .623 
2 .2  1.212 
4 .10  7.49 
1.320 343.6 518.2 
1.159 199.6 309.1 
-781  262.6 119.9 
1/1/2 46 .2  5 5 . 1  
1.333 352.0 116.7 
1.163 199.9 311.1 
, 7 7 5  262.2 527.3 
1/1/2 28.4 67 .0  
9 7 . 1  ,690 - 9 . 6  
71 .0  1 .371  2 . 0  
99 .2  .e41 -3 .1  
4.297 6.8 267.4 
97.5 ,692 -2.3 
7 1 . 7  1.37s 2.0 
91.8 .e32 -3.1 
3.999 7.3 E66.1 
9 8 . 0  .692 . I  
e ? . ¶  ,818 - 3 . 1  
75.2 1 . ~ 7 4  e.o 
3 . 9 5 ~  10.5 2 e r . r  
4-9650 4-9680 
4-9910 5- 59.1 
3- 59.1 5- 210 
3 .9  1.123 
-1.3 ,626 
1 . 7  1.207 
3.33 6.73 
1 .8  1.128 
-1 .2  .e24 
.7 1 .201  
3.36 6.79 
- 3 3 . 1  ese.3 
- 4 . 6  155.1 
1.0  3 4 4 . 0  
3 . 5  101.50 
4-9670 4-9860 
4-9910 5- 56.2 
5- 86.E 1- 230 
.134 118.9 
. l e 9  179.7 
.387 12.9 
11.26 7.88 
1.332 11.0 151.8 
1.160 199.7 309.8 
1/}/2 26 .0  104.6 
,766 259.9 s4a.e 
-23.4 260.0 
6.6 345.9 
1.4 l S R . 0  
9 .4 100.40 
273 
1995 INBOUND S W I N G O Y  NIS3IBN OURATION 5 560 O A Y S  
M A R S  ARRIVAL O A T E  I 2449080 
11 JUN 1995 
lTOPOVER TINE = 30 O A Y S  
-- 
LAUNCH A R R I V E  SPEECl RA1 
O t P A R l  SWNGOY S P E E 0 3  RA3 
SWNGBY RETURN SPEEC5 R A 5  
I 1  V I  
1 3  v 3  
I 5  v 5  - O V A  _--EVA 
32.9 1.5 1.128 
-4 .4  -1.0 .610 
.3 .l 1.197 
4.07 3.41 6.82 
16 .9  
-4.8 
8.6 








V 2 I 2 OECLZ R A 2  SPEED2 
V 4 I 4 OECL4 R A 4  3PCF04 
V 6 I 6 OECL6 RA6 SPEEO6 
PERlC 
PSI 1 ECCEN SMA T H E T l  WET2 PERIH 
PSI 3 ECCEN SWA THET3 THCT4 PERIH 
F S I  5 ECCEN SHA THE13 THE16 PERlH 
- - MARS AR 
-1.0 1.085 102. 





4-9910 5- 52.9 .198 183.0 
5- 52.9 5-  240 .448 7.2 
i -46eo- i&~eo - - -  . i s 2  111.6 
11.70 8.29 
-2 .9  2 2 0 . 8  . I 0 5  
3 .3  336.9 ,612 
14 .1  130.2 , 5 1 1  
-64.1 84.0L 2.430 
-----I -_ 
4-9570 4-9890 
4-9920 5 -  38.2 





13.53 11 .21  
4-9580 4-9890 
4-9920 5- 41 .9  
5-  41 .9  5-  140 
4-9590 4-9890 
4-9920 5- 45.4 
5 -  45.4 5 -  150 
4-9600 4-9890 
4-9920 5- 48.7 
5- 4 8 . 1  5- 160 
4-9610 4-9890 
4-9920 5- 51.7 
5-  51.7 5-  170 





-4 .2  
9 .2  
5 .01 
-1 .1  1.089 101.5 .279 1.265 303.1 540.9 .912 1.618 89 .7  .668 2 .2  - 4 . 8  230.7 .100 
- .4  . 5 8 Z  107.8 .537 1.085 196.9 276.5 .503A 1.6670 63.3 1.352 1.8 3.0 338.9 .612 
4.9 1.290 117.8 . S O 2  .922 264.0 487.2 .459 1.384A 119.8 .968 -3.0 1 1 . 1  137.4 . S O 0  




12 .21  9 .82  












-1 .2  1.094 100.1 
-.6 .597 107.6 
2.46 5.87 5.11 
-1.5 1.098 98.8 
-.I .610 107.5 
4 . 2  1.210 113.8 
2.51 5.99 4.88 
4.6 1.268 i i 5 . a  
.270 1.275 309 .1  537.3 ,932 1.619A 91.0 .673 2 .4  
t .512 1.107 198.5 283.7 .540A 1.6740 6 6 . 1  1.359 1.6 
t .459 .e76 263.7 491.4 ,474 1.218A 116.3 .935 - 3 . 1  
17.08 2 /1 /2  5 5 . 0  23.9 11.8 .193 9.730 28 .1  259.3 
1 .262 1.285 315.4 533.9 .948 1.622A 92 .1  .677 2.8 
.493 1.127 200.1 290.4 . 5 7 2 A  1.6810 68.3 1.364 1.8 
I .422 ,843 263.3 496.0 .488 1.199A 112.8 ,908 -3 .2  
1 15.82 2/1/2 49 .0  27.6 15.1 ,229 7.586 20.4 261.0 
-5 .9  238.8 .113 
4 . 0  340.6 .559 
8 . 0  143.9 .437 
-21 .1  88.9L 1 .881  
-0 .0  245.3 . l e 0  
4.5 342.0 .s12  
4 .9  149.0 ~ 3 7 9  
- 1 9 . 1  9 1 . 6 0  1.508 
.165 132.2 
,219 180.9 
.473 1 .1  
11.66 8.94 
4.7 -1 .9  1.103 97.5 ,256 1.294 322.0 530.9 ,962 1.625A 9 3 . 1  .681 3.3 - 4 . 9  250.4 -127  
-3 .0  - . 9  .621 107.4 .471  1.143 201.4 296.5 .598A 1.6880 70.6 1.369 1.8 4 . 9  342.9 ~ 4 7 3  
9 .2  3.8 1.237 112.1 .391 .820 263.3 501.0 ,500 1.140A 109.4 ,886 -3 .2  1.9 154.3 -328 
4.23 2.11 6.13 4.71 14.78 2 /1 /2  44 .9  32.1 18 .5  .269 6.224 15.0 263.6 -13 .1  94.20 1.406 
-3.3 -2.8 1.108 96 .1  .232 1.302 329.1 528.1 ,974 1.630A 93 .9  .684 4 .2  -1 .4 254.4 -137  
-2 .8  -1 .0  .629 107.4 .465 1.136 202.6 301.9 .619A 1.6940 72.4 ‘1.373 1 . 8  5.4 343.6 a439 
8.6 3 .3  1.226 110 .1  ,364 .EL13 2 6 3 . 2  506.1 .511 1.096A 106 .1  ,868 -3.2 - .E  157.9 ,283 
4 . 0 9  2.90 8 . 3 1  4.50 13.92 2/1/2 43 .1  37.6 21.0 .312 5.300 11.0 285.5 -8.3 96.00 1.341 
4-9620 4-9890 .154 131.7 
4-9920 5- 54.3 .214 179.2 
5- 54.3 5- 180 ,439 5 . 3  
11.58 8 . 6 1  
4-9630 4-9890 
4-9920 1- 16 .7  
5- 56.7 5- 190 
4-9650 4-9890 
4-9920 5 -  59.0 
I- 19.8  5- 210 
4-9610 4-9890 
4-9920 5- 59.3 
5- 59.3 5- 230 
-167 126.0 
,210 177.9 
.412 8 . 9  
12 .11  8.74 
.146 145.8 
-205 176 .1  
-377 14 .0  
11.45 8.39 
,132 1 1 5 . 5  
.206 176.4 
. 383  14 .3  
11.29 8 .26  
- 2 3 . 1  - 5 . 7  1 .112 
- 2 . 6  -1.1 ,635 
7.8 2.8 1.218 
4.25 3.37 6 .77  
58.0 4 . 9  1.120 
- 2 . 5  -1 .3 -643  
5.3 1 .7  1.2118 





91 .3  
101.3 
108.1 
4 .39  
,249 1.309 336.5 
,453 1.167 2t13.6 
-343 .191 263 .1  
13.24 2 / 1 / 2  41.3 
.246 1.318 353.3 
.444 1.1817 2 0 4 . 8  
.317 .716 262.5 
12.38 1 /1 /2  34.7 











24.8 , 3 5 5  
-993  1.643A 
.636A 1.1040 
.I30 l .022A 
29 .8  .423 
9 4 . 6  .687 7.2 
73.9 1.375 1 .6  
102.8 .e54 -3 .2  
4.651 6 .2  266.9 
95.5 .691  -3 .2  
75.9 1.379 1 . 9  
96.1 .e33 -3 .1  
3.894 6.8 268.8 
9 .2  2 5 7 . 2  ,160 
5.9 344.0 .412 
- 3 . 2  119.9 .e44 
- 4 . 2  98.90 1 . 2 9 6  
-39 .1  257.5 .145 
6.7 344 .1  ,377 
- 5 . 2  158 .1  .180 
2.8 102.00 1 . 2 2 6  
37.0 1 . 8  1.124 87.5 ,251 1.315 12.6 162.0 .9850 1.645A 95.8 ,690 . 1  -23 .3  2 5 9 . 7  .144 
- 2 . 5  - 1 . 3  ,641 107.3 .446 1.178 204.6 311.6 ,653A 1.7040 75.6 1.318 1.9 6.6 344 .1  .383  
2.0 . I  1.202 108.6 .322 .767 260.1 344.2 .520 1.014 88.0 .820 -3 .2  .3 139.9 .180 
3.85 3.03 6.44 4 .41  12.31 1 /1 /2  30.8 102.3 30.4 .410 3.811 9 .7  288.6 8 . 6  101.20 1.154 
32.8 1 .4  1.123 85 .3  ,257 1.307 23.5 162.7 .9710 1.644A 9 5 . 8  .687 .6 - 2 0 . 9  258.6 .145 
- 2 . 7  -1 .0  .630 107.3 .462 1.139 202.8 303.1 ,624A 1,6950 72.8 1.373 1.8 5 . 8  343.7 .431 
.3 .l 1.199 111.0 ,360 .762 255.7 556.1 ,488 1.037 81.3 .e13 -3 .3  6 .7  l 2 6 . S  .e31  
4 .06  3 .01  6 .46  4.56 13.04 1 /1 /2  32.2 124.6 26.5 .323 4.362 11 .9  266.1 11.5 96.90 1.086 
4-9680 4-9890 .151 108.8 
4-9920 5- 5 5 . 0  .212 178.9 
5 -  15.0 5- 2 4 0  .431 9 . 7  
11.66 8 . 6 1  
-. - -- - - MARS ARRIVAL DATE = 2449900 ( 1 JUL 1995) 
4-9580 4-9900 
4-9930 5- 42.7 
5- 4 2 . 1  5- 140 
4-9590 4-9900 
4-9930 5- 4 6 . 1  
5- 40.1 5- 150 
4-9600 4-090o 
4-9930 5- 49.4 
5- 49.4 5- 160 
4-9810 4 - 9 9 ~ 0  
4-9930 5- 52.3 
5- 52.3 5- 110 
4-9020 4-9900 
4-9930 5- 5 5 . 0  
5- 5 1 . 0  5- 180 
4-9030 4-9900 
4-9930 5- 57.3 
5 -  51.3 5-  100 
.220 122.3 
,270 184 .3  
,617 346.5 
13.25 10.98 
15 .8  - . 9  1.088 101.4 .E77 1.262 302.9 545.4 .912 1.612 8 8 . 0  .672 2 . 1  - 3 . 7  2 2 7 . 3  ,102 
- 2 . 9  - .4  .603 111.8 .544 1.104 201.3 217.3 .504A 1.1040 63.2 1.356 1.8 3 .5  339.7 ,617 
9 . 3  5.0 1.294 111.9 .506 ,930 264.4 486.3 .460 1.401A 120.2 .973 -3 .1  1 0 . 8  137.8 . 5 0 7  





13 .7  -1.0 1.092 100.0 ,266 1.271 309.1 542.0 .932 1.609 8 9 . 3  ,876 2.3 - 5 . 1  236.1 a 1 0 5  
- 2 . 3  - . e  .619 111.4 ,319 1.128 203.2 284.7 .542A 1.7140 6 6 . 1  1.365 1.8 3.9 3 4 1 . 2  ,562 
9.5 4 . 7  1.271 115.0 -462 ,882 264 .1  490 .1  .474 1.289A 116.6 .939 - 3 . 2  7 . 7  144.3 .442 





11.1 -1 .1  1.097 98.7 ,258 1.279 315.6 538.8 .949 1.609A 90.4 .680 2 . 5  - 5 . 7  243 .2  . I 1 0  
-1 .9  - . 8  .632 111.1 ,500 1.149 204.9 291.5 .174A 1.7230 68 .5  1.371 1 . 7  4 .3  342.4 . I 1 5  
9 .5  4 . 3  1.252 113.8 ,424 .848 263.8 495.3 ,488 l .207A 113.1 .912 - 3 . 3  4.6 150.0 ,364 
4 .39  2.40 3.82 5.45 15.93 2 /1 /2  55.4 27.1 15.7 .227 7.328 20 .7  282.2 - 1 9 . 4  91.90 1 .451  
,160 132.5 
.242 177.9 
*474 1 .9  
11.94 S.44 
1 . 7  -1.4 1.101 97.3 .251 1.287 322.4 539.9 .964 1.610A 91.4 .683 2.8 - 5 . 2  249.0 . i t 0  
-1 .5  - . 9  -642  110.9 .485 1.166 206.4 297.7 .601A 1.7310 70.7 1.375 1 .7  4 . 7  343.2 .474 
9 . 2  3.8 1.238 112.2 ,392 ,823 263.6 500.4 .SO0 1.1461 109.7 .e69 -3 .3  1 . 6  154.8 .332 
4 .16  2 . 5 0  5.92 5.27 14.86 2/1/2 10.3 31.5 19.2 .267 6.009 15.3 264.2 -13 .5  94.60 1.338 
.145 132.4 
. 2 3 1  170.3 
.440 6 . 1  
11.17 9.15 
2.4 -1 .9  1.106 95.9 .246 1.294 3 2 9 . 6  533.3 .916 l.612A 92 .2  ,686 5.5 - 3 . 3  253.4 . l e 3  
- 1 . 3  -1 .0  ,650 110.7 .473 1.181 207.7 303.2 ,6221 1.7390 72.5 1.379 1.7 5 . 2  343.7 .440 
8 . 7  3 . 5  1.228 110.7 .366 ,806 263.5 505.9 ,511 1 .1001  106.4 .e71 -3 .2  - 1 . 2  158.5 .287 
3.99 2.63 6.04 5.15 13.96 2 /1 /2  4 7 . 1  37.0 22 .8  .310 5.111 11.3 266.0 -8 .8  9 r .10  f . 2 7 0  
- 8 . 8  - 3 . 2  1.110 94.4 ,242 1.300 337.3 531.1 .965 1.615A 92 .8  .689 4 . 8  2.4 256.7 ,134 
- 1 . 1  -1 .1  .650 110.6 .464 1.192 208.8 307.9 .639A 1.7450 74.1 1.382 1.8 5 . 7  345.9 ,412 
7.0 2.8 1.220 109.8 ,344 .793 263.4 511.9 ,520 1.066A 103.1 .E56 -3 .2  - 3 . 6  160.6 ,240 





4-9050 4-9900 .1?7  160.2 
4-9930 5- 60.5 .229 173.4 
5- 60.8 5- 210 - 3 7 6  f 5 . 0  
70.4 7 .4  1.117 91.1 ,239 1.306 354.4 528.4 ,994 1.619A 93.6 ,692 -1 .1  - 5 1 . 7  2 S 3 . 0  .14l 
- . 9  -1 .3 ,664 110.5 ,433 1.207 210.2 314.4 ,660A 1.7540 16.2 1.386 1.8 6.4 343.6 - 3 1 6  
5 . 3  1 . 1  1.209 100.1 ,516 .178 262.9 525.1 . 532  1.023A 90.4 ,855 - 3 . 1  -5.8 157.1 , 1 8 1  
4 - 3 1  3.05 6 .46  4 .91  12.40 11112 45.8 64.9 31.0 ,426 3 . 7 3 6  6.4 269.L 2 . 0  102.80 1.165 12.39 9.34 
. I 3 1  112.8 
,221 173.6 
.S I9  15.6 
11.54 6.80 
31.3 1.8 1.120 87.3 -244 1.302 13.9 167.9 ,9840 1.6tOA 93.8 ,690 - 1  -23.1 258.9 * I 2 9  
- 1 . 0  -1.3 ,663 110.5 .454 1.205 210.0 313.8 ,858). 1.7520 16.0 1.385 1 . 8  6.3 343.8 * S t 9  
2 .1  . 1  1.203 108.4 .319 .769 260.7 543.1 .523 1.014 88 .5  .E21 - 3 . 2  - . ?  141.9 -117  
3.64 L.14 6.15 4.96 12.21 1/1/2 36.3 100.1 32.0 -419  5.651 6 .9  269.P 7.8 102.20 1.103 
4-9610 4-9900 
4-9910 5- 00 .3  
5- 0 0 . 5  5- 230 
18.1 5- 240 
4-9590 4-9910 
4-9940 5- 4 0 . 9  
8- 46.9 5- 1 5 0  
4-9600 4-9910 
4-994u 5- 50.1 
5- 5 0 . 1  5- 160 
- 1 5 0  108.1 














9 .  1 
4.64 
,9690 1.619A 9 3 . 1  .686 .6 
.635A 1.7440 73.7 1.381 1.8 
.496 1.032 82.4 .E14 -3 .3  
28.5 .343 4.062 11.1 261.3 
,UL 1995) __ 
.932 1.602 87 .7  .680 2.1 
.547A 1.1790 66.1 1.374 1.7 
.475 1.302A 117.0 .944 -3.4 
13.0 ,188 8.853 28.0 200.7 
-20.2 251.4 
5 . 5  3 4 3 . 8  














1.3 1.120 85.1 .251 
-1.1 .655 110.7 ,468 
.1  1.200 110.4 .351 
2.76 6 . 1 1  5.09 12.68 
MAR3 ARRIVAL 01 
-.7 .647 115.4 .530 
4 .8  1.274 115.9 .466 
2.23 5.65 6.41 17.36 
- .9  1.096 9 6 . 6  .255 
- . 8  ,660 114.9 .511 
4.3 1.255 113.9 .421 
P.27 5.69 6.24 16.04 
-1.0 1.100 97 .1  ,247 
.e70 114.5 .49? 
1.240 112.2 .394 
-1.3 1.104 95.1 ,241 
-1.1 .616 114.3 .465 
3.3 1.229 110.8 .361 
2.42 5.64 3.94 14.05 
1.294 24.8 168.1 
1.189 208.6 306 .1  
.764 256.9 554 .1  
1 /1 /2  38.0 121.0 
\lE : 2449910 (11  J 
1 .261 309.0 546.5 
1.163 208.6 286.3 
.688 264.5 490.0 
2/1/2 70.2 23.0 
1.275 315 .1  543.5 
1.204 212.2 299.6 
,827 264.0 499.6 
2/1/2 56.7 30.9 
1.288 330.0 538.4 
1.219 213.6 305.L 
.BO8 L63.9 505.1 
e w e  52.6 36.3 
- 4 . 2  232.7 
3.8 341.4 
7.4 144 .1  
-21 .1  89.1L 
- 5 . 2  240.4 
4 . 1  342.4 
4 .3  150.5 
-19.3 92.60 
12.7 - . e  










,950 1.600 88.8 -684 2 .3  
.579A 1.1910 68.7 1.380 1.7 
.408 1.216A 113.5 ,915 -3.4 
16 .6  .224 6.916 20.6 262.7 
.96S 1.599 89 .1  .e87 2.5 
.606A 1.8020 70.9 1.385 1.7 
,501 1.153A 110.0 ,092 -3 .4 
L0.3 ,265 5.615 15.4 284.$ 
4-9610 4-9910 
4-9940 5- 53.0 
5- 53.0 5- 170 
-156  132.9 
-275  115.3 
. I 1 6  2 .9  
12.52 10.16 
-5 .3  246 .1  
4 . 1  343.0 
1 .3  155.4 
-13.6 93.30 












4-9020 4-9910 .140 132.9 
4-9940 5- 5 5 . 7  .e68 113.9 
(I- 55.1 8- 180 ,441 7.0 
12.29 0.81  
274 
BTOPOVER TIHE S SO O A Y I  1995 INBOUND SWINGBY MISSION DURATION t 560 O A 1 S  
M A R S  ARRIVAL DATE 2449910 
11 JUL 1995 - __ 
LAUNCH ARRIVE BPEE0l R A l  OECLl 1 1 V 1 P S I  1 ECCEN SMA THE11 THETI PERIH APHEL P S I  2 V 2 I 2 OECL2 R l 2  SPECCL 
DEPART BWNGBY EPEE03 RA3 OECL3 1 3 V 3 P S I  3 ECCEN SMA THE13 WET4 PERlH APHEL P S I  4 V 4 I 4 DECL4 R A 4  SPCt04 
SUNGBY RETURN BPEEOl R A 5  OECLS I 5 V 5 PSI 5 ECCEN SHA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 OECL6 R A 6  SPEED6 
--- __-- PROP AERO-.OVL _-OVA.  __ EVA - _ O V O  - EVR TYPE SUN A SUN R KAPPA- - A  . E INC RAP OECLP ETA PERIC 
4-9630 4-9910 ,126 129.9 . 3  
4-9940 5- 58.0 ,264 172.7 . 2  
9- 56 .0  5- 190 .413 10.7 7.9 
2 .19  9.65 3.81 
4-9640 4-9910 
4-9940 5- 59.9 
5- $9.9 5- 200 
4-0670 4-99in 
4-9940 5- 61.4 
5- 01.4 5- 230 
1 
4-9680 4-9010 
4-9940 B- 58.4 
5- $6.4 5- 240 
4-9600 4-9920 
4-9950 5- 50 .8  
I- 50.8 8- 160 
4-0610 4-9920 
4-9950 5- 53.8 
5- a i . 8  5- 110 
-137  121.6 -17.3 
-262  171.8 .3  
,390 13.7 6 .7  
2 .52  9 .66  3 . 9 0  
,130 110.6 3 7 . 5  
-260  171.2 .4 
.375 17.0 2.1 
2.07 9 - 5 6  5 .83  
.149 105.2 31 .9  
-264  112.5 . 2  
a406 1 4 . 0  - 3  
12.40 9.87 4 . 0 4  
.. .- 
. I 7 4  131.2 1 4 . 1  
.320 174.7 .I 
. I 2 1  s(l9.2 9 . 8  
13.82 11.64 4.34 
-154 133.3 12.2 
. S I 3  173.2 .9 
-478  3.9 9.4 
13.41 11.20 4 . 0 9  
4-9020 4-9920 e l 3 6  133.5 9 . 9  
4-9910 I- 50.4 -308 1 7 1 . 9  1.1 
B- 16.4 5- 160 .443 8.1 8.6 
13.14 10.80 3.90 
4-9630 4-9920 ,123 130.9 6 . 5  
4-9950 5- 56.8 -304 110.9 1.3 
9- 58.8 5- 190 .413 11.6 8.0  
12.96 10.63 3.76 
4-9640 4-9920 - 1 1 1  124.5 -1 .3  
4-9950 8- 60.0 .SO1 170.2 1.4 
5- 00.8 5- LOO - 3 9 0  14.9 6 . 8  
12.05 10.50 3 .71  
-2.0 1.108 94.2 ,237 1.293 337.8 536.4 .966 1.6001 9 1 . 1  
2.8 1 .221  109.6 .344 .795 263.8 111.2 .521  1.069A 103.4 
2.53 5.95 5 .84  13.34 U l / 2  50.5  43 .0  27.3 e353 4 . 2 3 6  
-1.2 .683 i i 4 . i  ,477 1.251 214.7 310.0 .CII~A i . e iao  74.4 
-4 .2  1.111 92.6 .235 1,296 346.2 134.9 .992 1.601A 9 1 . 6  
-1.3 .688 114.0 . 4 7 1  1.241 215.7 314.0 .6S1A 1.8250 
2.3 1.211 108.7 .327 ,786 263.6 517.7 . I 2 9  1.043A 1 
2.84 6.25 5 . 7 8  12.60 2/1/2 53.e 51 .8  30.4 ,395 3 
1.8 1.118 87.1 ,239 1.292 14.9 173.6 .9830 1.602A 9 2 . 0  
-1.3 ,691 113.6 .466 1.241 216.2 316.8 .665A 1.8280 76.6 
- 7  1.204 108.2 .316 -770  261.3 542.0 ,521  1.014 8 9 . 1  
2.51 1.92 5.73 12.24 1/1/2 42.5 97.8 34 .2  .426 3.396 
1 . 2  1.117 85.0  .246 1.285 25.7 174.4 .9680 1.601A 9 1 . 8  
. l  1,201 109.8 .342 ,766 258.0 553.0 .SO4 1.026 83 .4  
2 .53  5.94 5 .83  12.71 1/1/2 44 .6  119.1 31 .1  ,361 3.733 
-.6 1.095 98.5 ,253 1.272 315.1 548.2 .95Q 1.593 67.3 
- .9  ,697 118.8 .529 1.245 217.0 e96.0 .587A 1.9020 6 8 . 9  
4.4 1.258 114.0 ,430 ,858 264 .1  493.8 .489 1.226A 113.8 
2 .19  5.61 1.30 16.17 2/1/2 70 .1  26.1 18.1 .222 6.343 
-.I 1,099 97 .1  ,244 1.278 322.1  545.6 ,965 1.590 88 .2  
-1 .0  .TO6  118.3 .515 1.264 218.7 302.4 .8 i3A 1.9140 71.2 
3.9 1.243 112.3 .396 .a31 264.4 498.9 .502 1.160A 110.4 
2.22 5.64 7.11 15 .05  2/1/2 6 4 . 1  30.3 22.0 ,263 5.230 
- .9  1,103 95 .6  ,238 1.283 330.2 543.4 ,976 1.589 8 8 . 9  
-1.1 .713 117.9 .SO4 1 .281 220.3 308.1 .63IIA 1.9270 73.2 
3.4 1.231 110.8 .368 ,812 264.5 504.3 ,513  1 . 1 1 O A  101.0 
2.27 5.69 6.98 14.13 2/1/2 59.2 35 .1  25.9 .307 4 . 4 5 8  
-1.2 1.106 94.1 .E34 1.287 338.2 541.5 .987 1.588 89.5 
-1 .2  ,716  111.6 .498 1.294 221.5 313 .1  .852A 1.9360 74.8 
2.8 1.223 109.6 ,545 . I 9 0  264.2 510.3 -522 1.013A 103.7 
2.33 g.75 6.87 13.40 2 / % / 2  56.0 42.1 29.6 .352 3.913 
-2 .1  1.110 92.5 ,231 1.290 346.7 540.1 .992 1.508 90.0 
-1.3 .723 i i l . 4  A 9 1  1.304 222.4 311.1 .664A 1.9430 76.E 
2.3 1.216 108.6 .328 . T O 8  264 .1  516.8 .530 1.046A 100.5 
2.45 5.86 6.00 12.85 2/1/2 S I . 1  50.1 33.0 -395 3 . 5 t l  
-1 .2 ,684 i i 4 . i  .476 1.234 215.0 3io.e , 6 4 7 ~  1.8210 74.6 
MARS ARRIVAL DATE z 2449920 (21 JUL 1991) 
.692 3 . 6  
1.392 1 . 7  
.e56 -3 .3  
8.6 267.6 
.693 5 .9  
1.394 1 . 7  
.046 -3 .2  
6.7 268.6 
.691 .1 
1.395 1 . 7  
.e22 -3 .2  
8.1 269.5 
-1 .3  2 5 5 . 3  ,117 
-1 .9  6.1 342.9 1 4.0 .31' -174 
0.6 i03 .60  i . 0 2 )  
,688 . I  -19.2 255.3 . i l l  
,816 - 3 . 3  3.9 133.3 e209 
10.1 268.2 9 .6  100.20 -906 
1.392 1 . 1  5 . 5  343.3 ,400 
. - 
.688 . 2.2 -4.5 2 3 6 . 9  ,097 
1.395 1.6 4 .0  341.9 ,521 
.919 - 3 . 1  3.9 111.0 .396 
20.0 262.9 -18.6 93.60 1.184 
.691 2 .3  -1.1 243.1 .a99 
1.399 1.0 4 . 3  342.3 ~ 4 7 8  
.e95 -3.5 .9 115 .9  .s42 
I5.e L64.1 -13.4 96.40 1.111 
.e93 2 . 5  - 4 . 8  249.0 .lOZ 
1.403 1.6 4 . 7  34e.3 .443 
.e70 -3.4 -2.0 159.6 . I 9 5  
11.5 PWI.O -0.1 9 o . m  1.06i 
,695 e .9  -3 .3  253.0 . i o 6  
0.7 m 7 . s  -5.1 101.60 1.02s 
1.406 1.6 1.1 342.1 a 4 1 3  
.e60 -3 .3  -4.5 162.3 .e53 
27 5 
8TOPOVER l lME 8 30 D A Y 6  1995 INBOUND SWINGBY MlS310N OURATION X 000  C A Y S  
M A R S  ARRIVAL DATE = 2449Fe0 
. -. 
LAUNCH ARRIVE SPEED1 R A l  -0ECLl I 1 V 1 . P S I  1 ECCEN SMA THE11 THETP PERIH APHEL P S I  2 V 2 I 2 DECL2 RAE 
OEPART SUNGBY SPEED3 R A 3  OECL3 1 3 V 3 PSI 3 ECCEN 6 M A  THE73 THE14 PERIH APHEL PSI 4 V 4 1 4 CECL4 R A 4  SPCL-04 
PEE05 R A 5  OECLS I 5 V 5 PSI 5 ECCEN 3MA THET5 THE16 PERIH APHEL PSI 6 V 6 I 6 DECL6 R A 0  SPCED0 
PROP AERO OVL O V A  --EVA O V O  EVR TYPE SUN A SUN R KAPPA - A  E I N C  RAP DECLP E T A  PCRlC _ _  HARS A R R I V A L  DiTE = 2449820 (12 APR 199SI - 
4-9560 4-8820 .296 109.7 14.0 -2.3 1.093 105.4 .336 i . 2 9 0  292.3 517.9 ,857 1 . 7 2 4 ~  100.4 .WJ 2.5 - 1 . 5  224.9 . i w  
5- 43.1 5- 160 .496 349.7 8.8 3.0 1.234 i i s . 2  .406 . a i s  260.7 501.2 . 4 e 4  1 . 1 4 6 ~  110.4 ,885 - 2 . 1  1 . 3  145.8 .3*4 
4-9570 4-9820 .284 116.1 10.7 -2.7 1.101 104.5 ,334 1.314 296.9 112.9 .e75 1 . 7 5 3 ~  102 .2  .666 3.1 - 7 . 0  230.1 . a m  
5- 40.7 5- $ 7 0  ,461 354.4 8 . 6  3.5 1.223 i i i . 8  .3 rg  ,798 ~ 6 0 . 6  506.3 .495 i . i n i ~  i n 7 . i  .867 -2 .0  4 .5  149.9 ,298 
13.89 9 . 9 6  6 . 0 1  3.93 7.33 3.89 14.20 2 1 i i 2  31.5 36.9 19.7 .e85 5.836 10.5 2 5 5 . 5  -7 .2  94.10 1 .107  
4-9sso 4-0030 .304 102.9 16 .7  -1.6 1.004 106.1 .333 1.259 287.8 527.3 .a40 1 . 6 7 8 ~  96 .2  ,642 1 .9  - 5 . 5  216.6 ,140 
4-9860 5- 41 .2  ,201 199.1 -9 .3  - . 4  .s33 89 .2  .498 1.096 179.2 285.4 . I ~ O A  1.642 67 .0  1 .356  2 . 0  4 . 7  332.9 .539 s- 41.2 5- 150 .539 341.5 8.8 4 .2  i . 2so  115.0 . 4 4 i  .a43 261.3 495.7 .472 I . Z ~ S A  114.2 . s i 1  -2.5 9 .9  141 .1  .doe 
13.69 10.73 6 .45  2.96 8.37 4.29 16.30 ~ / i / z  4 9 . 0  26.8 13.2 .eo7 8.724 19.0 ~ 5 1 . 5  - 1 6 . 3  8 0 . 9 ~  1.590 
4-9s60 4-9830 .207 109.7 1 4 . 1  -2 .0  i . 0 9 0  105.0 ,327 1.278 292.4 522.4 . B B ~  1 . ~ 9 6 1  98.2 .e52 2.3 - 7 . 1  e 2 4 . 1  ,153 
5- 44 .1  5- 160 ,498 350.8 8.9 3 .9  1.236 115.3 ,408 ,819 261.1 100.3 .484 1 . 1 5 3 ~  i m . 8  .BOO -2.6 6.9 146.4 ,349 
13.40 10.17 6.14 3.23 6 .63  4.03 15.20 w i / z  41 .1  30.9 16 .2  .242 7.081 14.7 254.4 -12.7 92.10 1.474 
4-9570 4-9830 .273 i i 6 . 0  i i . 8  -2 .4 1.097 104.1 . s a  1.299 297.1 517.5 ,880 1 . 7 1 8 ~  i0o.o .mi 2.8 - 7 . 7  e 3 i . e  .see 
4-9600 5- 47.5 ,181 198.1 -9 .8  -.I .(in 90.3 .46s 1.121 180.3 296.5 , 6 0 0 ~  1.6420 71.0 i . 3 6 3  2.1 8 . 0  330.3 ,463 
5- 47.5 1- 170 ,463 355.1 8 . 7  3 .5  1 . 2 ~ 5  111.8 . 3 8 i  .alii 261.0 505.4 .496 1 . 1 0 7 ~  107.5 .e70 -2 .7  4 . 1  i50 .7  .so3 
1-9sen 4-9830 .mi 121 .6  7 , 5  -3.0 1.104 103.1 ,321 1.321 302.0 ~ 1 2 . 8  .a97 i . r ~ ~  i o i . 6  .e71 3.0 -7 .1  236.5 . t o 4  
4-9800 3- 9 0 . 1  . i 7 4  i g s . 6  - 1 0 . 2  - .9 ,578 90 .7  .453 1 .131  1 ~ ~ 1 . 8  3 o i . e  , 6 1 9 ~  1.8420 72.6 1.365 2.2 6 . 7  137.4 .433 
4-9590 4-9030 .2s3 126 .1  .e -4.3 1.112 i o 2 . i  . s 2 i  1 .344 307.0 508.2 ,913 1 . 7 7 6 ~  i n 3 . i  .6eo 5 . 0  -4 .4  241.0 .eo3 
4-9800 I- 52.3  ,169 194.0 - 1 0 . 5  - 1 . 1  .sa3 91.0 ,444 1.138 181 .3  305.1 . ~ S S A  1.6420 73.9 1.367 2.3 7.5 330.2 . 4 i o  
5- 5e .3  5- 890 ,110 3.1 7.5  2 .7 1.210 109.6 . 3 4 i  .779 260.8 517.2 ,514 i . t - 1 4 4 ~  ~ 0 0 . 9  ,842 -2 .6  - . 4  154.2 .e26 
4-9850 5-  43.7 ,193 198.6 - 9 . 7  -.I .561 87.5 .a80 1.115 177.3 292.0 .580A 1.6S0 6 9 . 3  1 .361  2 .1  5 . 4  333.1 a 4 9 0  
13.94 10.39 6.30 3.55 8.95 4.09 15.09 2/1/2 36.5 31.6 16.8 .245 6.849 13.7 252.9 - 1 1 . 1  92.40 1 .432  
4-9650 5- 46.7 - 1 8 4  197.6 -10 .1  - . 7  .171 8 8 . 1  ,465 1 .126  177.8 297.1 .602A 1.649 71 .1  1.304 2.2 0.1 334.r ~ 4 6 1  
HARS ARRIVAL DATE = 2449830 (22 APR 1995) --- - --- - .  
4-9860 5- 44 .1  -190  197.9 - 9 . 6  -.8 ,563 89.8 .480 1.110 179.8 291.3 .578A 1.642 6 9 . 2  1.360 2 .1  5 . 3  334.6 - 4 9 8  
13.25 9 . 7 1  5.88 3.54 6 .94  3.83 14.28 2/1/2 35.3 36.0 19 .2  e281 5.991 11.0 256.9 -6 .1  94.30 1 .401  
I -  5 0 . 1  5- 180 a433 319.6 8.2 5.1 1.217 110 .8  .358 ,788 2611.9 511.0 .SO6 1.071A 104.2 - 8 5 5  -2.6 1 . 6  153.4 .e62 
13 -94  9.34 5.66 3.90 7.30 3 .66  i 3 . 5 4  2/1/2 31.2 42.4 22 .1  e320 5.227 8.6 259.0 -3.9 90.40 1.353 
13.44 9.10 5 . 5 3  4.33 7.73 3.57 12.96 2/1/2 29.5 10.8 24 .7  .358 4.679 7 . 6  260.6 - .O  96.30 1.316 
- __ MARS ARRIVAL DATE = 2449840 ( 2 HAY 1995) - - 
4-9540 4-9040 .3zn 9s.9 18 .4  -1.5 1.077 107. i  .339 1.236 283.0 536.5 ,817 i . 6 1 5 ~  9 1 . 0  .633 1.6 - 1 . 4  2os.r  . t e e  
4-9810 5- 38.3 ,213 199.3 - 8 . 9  -.2 . 5 4 i  91 .1  . s a  1 . 0 7 5  1 e i . n  278.3 .SUA i . 6350  64.4 1 .349  2 . 0  4 . 0  332.3 ,590  
5- 38.3 5- 140 .sgo 340.8 8.5 4.4 1.272 117.1 ,482 ,883 261.9 490.8 ,450 i . 3 0 9 ~  i i ~ . o  ,943 -2.4 12.6 135.3 .4oo 
13.96 11.34 6 . 7 6  2.62 6 . 0 3  4 .58  17.76 2 / 1 / 2  6 6 . 7  23.0 9.5 .173 12.035 29.0 249.9 -28.1 87.3L ,905 
4-9150 4-9840 ,299 102.9 17.2 - 1 . 6  1.082 105.8 ,328 1.252 287.7 531.6 ,842 1.662A 9 4 . 0  ,641  1 .9  
4-9670 5- 41.9 .ZOO 198.0 -9 .0  - . 4  .154 91 .8  ,499 1.092 181.8 284.7 .547A 1.6360 6 6 . 8  1.354 2 .0  
5- 41.9 5- 150 .542 346.5 8 .9  4 . 2  1.2’13 115 .1  .444 .E48 261.7 494.9 .472 l . 2 2 5 A  1 1 4 . 6  .915 -2.6 
13.36 10.82 6.36 2.75 6 .16  4.26 16.43 2/1/2 55.4 26 .3  12 .7  ,204 9.074 21 .1  213.0 
4 - 9 5 6 0  4-9840 -281  109.7 15.4 - 1 . 8  1.087 104.7 ,319 1.269 292.5 526.8 .E64 1.674A 9 6 . 0  .649 2 . 2  
4-9670 5- 45 .2  ,189 196.6 - 9 . 1  -.6 .565 92.3 ,480 1.106 182.5 290.6 .575A 1.6360 6 9 . 0  1.518 2.0 
5- 45.2 5- 180 .St10 351.8 9 . 0  3 . 9  1.238 113.4 ,411 ,823 261.6 499.5 ,485 1.161A 111.2 ,892 -2 .7  
1 2 - 9 1  10.02 6.02 2.95 6 .36  4.00 15.31 2/1/2 46.4 30.3 15 .8  e240 7.298 15.7 255.8 
-4.5 214.8 
4 . 0  334.6 
9 . 6  141.6 
- 1 9 . 9  89.6L 
- 6 . 5  223.9 
5.2 330.4 













. s i r  
4-9570 4-9840 .264 116.0 12.8 - 2 . 1  1.094 103.7 .313 1.287 297.3 522.1 ,883  1.690A 97.8 .656 2.6 -7 .5 231 .1  
5- 46 .2  5- 170 ,464 356.5 8.8 3 . 6  1.227 111.9 ,383 , 805  261.4 504.6 .497 i . l l 2 A  107.9 ,873 -2 .8  3.7 151.4 
4-9870 5- 4 8 . 9  . ten  i 9 s . e  -9 .3  - . e  ,574 92.7 .464 1.118 i e 3 . i  296 .1  ,5991  1.6370 70.9 1.362 2.1 0 . 8  337.0 






5- 5 3 . 1  
4-9000 
5- 54 .6  
4-9030 
4-98 I n  
4-9670 







. e 5 0  
-173  












4 . 2  
8 .83  
129.1 
6 . 9  
8 .72  
192.0 
9 . 1  
-9 .5  
8 . 3  
5.47 
3 . 3  
-9 .8  
7 . 5  
5.29 
-2 .5  - .9 
3 . 1  
3 .51  
-3.4 
- 1 . 1  
2 . 7  
3.86 
- 5 . 3  
- 1 . 2  
2 . 2  
4.31 
1.100 102.7 .310 
,580 93.1 ,412 
1.218 110.6 ,359 
6 . 9 1  3.66 13 .61  
1.107 101.6 .308 
, 5 8 0  93.3 .443 
1.212 109.6 ,341 








2 /1 /2  
1.346 
1.141 
, 7 7 4  





















.901 1.710A 99.4 .666 3.2 
.618A 1.6380 72.5 1.365 2 . 2  
. S O 7  1.075A 1 0 4 . 6  .E57 -2.8 
21.7 . s i 9  s.323 8 .9  260.4 
,918 1 . 7 3 3 ~  100.8 .67s 4 . 2  
, 6 3 2 ~  i .6390  73.8 1.367 2 .3  
. s i 5  1 . 0 4 7 ~  101 .3  .a43 -2 .9  
24 .3  $557 4.745 7.6 262.0 
.933 1.759A 102 .1  .683 6 . 2  
.643A 1.6390 74.8 1.368 2 . 3  
,620  1.028A 97 .9  .834 - 2 . 9  
26.6 ~ 3 9 0  4 .341  7.9 263.2 
- 7 . 4  2 3 7 . 0  .16V 
6.5 336.9 .434 
1.1 154.3 .e05 
- 4 . 6  90.50 1.376 
- 5 . 6  241.6 ,162  
7 .2  339.7 . 4 i n  
-1 .0  i 5 5 . 3  ,229 
-.I 9 8 . ~ 0  1 .338  
- . a  2 4 5 . 9  ,203 
7.8 340.1 ,393 
- 2 . 0  1 5 3 . 0  .eon 












- 7 . 6  
0 .  5 
5 . 2 5  
- 1 0 . 0  
i . 1 1 4  100.5 ,307 
1.207 108.8 ,328 
,589 93.5 -437 
7 . 7 s  3 .47 12.58 
s m . 9  
307.9 
523.2 
6 0 . 3  
103.3 
193.0 
5 . 9  
8.39 
40 .9  
- 9 . 7  
4.62 
2 . 0  
6.3 1.137 96 .7  . s i 1  1.410 531.2 497.7 ,971 1 . 8 4 8 ~  105 .2  .708 - 5 . 0  - 3 7 . 1  2 4 6 . 3  .mi 
.I 1.196 110.1 . s i 6  ,759 256.3 550.7 ,490 1.025 84 .4  ,011 -3.0 6 . 5  126.2 . 200  - 1 . 1  ,585  93.3 . 4 4 5  1.134 184.1 304.1 .630A 1.6380 73 .6  1.366 2 . 2  7 . 1  339.6 . 4 1 5  
5.01 8.39 3.57 12.67 11112 2 2 . i  1 1 5 , s  26.7 - 5 5 0  4,328 12.0 261.6 11 .1  91.00 1 . i 0 4  
- _ _  M A R S  ARRIVAL DATE : 2449850 112 M 
- . 2  . 5 4 4  9 4 . 0  ,523 1.071 163.6 277.5 
4.5 1.276 117.2 .485 .E91 262.3 493.1 
-1 .4  1.076 i n 7 . n  .338 1.252 282.7 540.6 
2.53 5.95 4.59 17.92 ~ 1 1 2  75.0 22 .5  
A y  1995) -___ _ _ _ _ _  I .. . 
,816 1.048 89 .7  ,034 1.5 . 3  2 0 0 . 2  . i t 7  
-456  1.3231 118.4 .946 - 2 . 5  12.3 1 3 1 . 1  . 4 1 3  
.E43 1.650A 92 .0  ,642 1.6 - 3 . 2  212.3 . l e 1  
-544A 1.6320 6 6 . 0  1.353 2.0 4 . 5  336.1 .540 
,473 1.235A 114.9 ,919 -2 .7  9 . 2  142.1 .414 
. 5 i i ~  1.6310 61.1 1.348 1 .9  4 . 0  333.9 , 5 9 4  
9 . 1  ,110 i z . 6 0 0  3 1 . 1  ~ 5 1 . 0  -30.9 8 6 . 9 ~  1.913 
12.2 .202 9 . 3 9 0  22.1 2 s r . s  - 2 1 . 0  ~ 9 . 3 ~  1.695 
---- . I-. 
,319 
,214 

















-8 .5  
8 .7  
6.74 










17 .7  
- 8 . 4  
8 . 0  
6 . 3 0  
-1 .5  i . 0 ~ 0  105.7 .324 1.247 287.5 535.9 
- . 4  . 5 5 7  94.5 .son 1.088 164.3 284.1 
2.59 6 . 0 0  4.27 i 6 . 1 6  2/112 6 2 . 0  25.8 
1.3 1.256 115.2 ,447 , 8 5 4  262.1 494.2 
4-ossa 4 - 9 8 ~ 1 1  ,276 109.7 
4-9660 5- 40.0 ,189 194.7 
5- 40 .0  5- 100 a503 352 .6  
12 .81  9.94 
1 6 . 1  
- 8 . 4  
9 . 1  
5.92 
13.7 
- 8 . 5  
8.9 
5.60 
-1.6 1.061 104.5 ,314 1.261 292.5 131.3 ,868 1.057A 93.9 ,049 2 . 1  -1.1 222.3 . l e @  
- . 6  ,569 94.9 ,481 1.103 185.4 290.1 .173A 1.6340 6 6 . 8  1.357 2 .0  5.0 331.8 .SO3 
4 . 0  1.241 113.5 ,413 .a27 262.0 498.8 .480 1 . 1 6 9 ~  111.5 .69s - 2 . 8  6 . 2  1 4 1 . 0  . 3 m  
2.73 6.15 4.02 11.41 2/1/2 5 2 . 5  29.7 1 5 . 3  ,238 7.488 i 6 . n  2 5 7 . 2  - 1 5 . 1  91.10 1 . 5 4 2  
.E86 1.668A 9 5 . 7  .056 2 . 4  - 1 . 1  230.5 .139 
,597A 1.6350 70.6 1 .361  2 . 1  5 . 7  339.2 a 4 0 0  
18 .4  -277 6.252 12.4 259.6 - 9 . 9  94.00 1.453 
.497 i . i i ~ ~  i m . 2  ,816 -2.9 3 . 3  152.0 . s i p  
-1 .8  1 .091  103.4 .SO6 1.277 297.5 526.7 
- .8  . S I 8  91.3 ,465 1.116 186.1 295.7 
2.94 6.34 3.82 14.45 2 / l / 2  44 .6  34.5 
3.6 1.229 111.9 ,384 .a08 261.6 503.8 
4-os80 4-9850 ,241  121.6 
i 2 . i ~  9.00 
4-9660 5- 51.7 ,114 191.7 
5- 5 1 . 1  5- 160 .435 1 . 7  
4-9650 
0- 53.9 
5- i o n  
10.5 
- 8 . 6  
8 . 4  
5 .33  
-2.1.1.097 102.3 .300 1.293 302.6 522.3 .905 1.66ZA 97.3 ,664 2 .9  - 7 . 4  237.0 .161 
- 1 . 0  . 5 8 5  95 .6  .453 1.127 166.6 300.6 .617A 1.6370 12.4 1.364 2 .1  0 . 3  340.3 . A 3 5  
3.16 6.59 3.68 13.87 2/1/2 36.7 40.6 21.3 .317 5.399 9 . 2  2 6 1 . 1  - 5 . 4  9S.20 1 .596  
,922 1.699A 9 8 . 1  .671 3 .6  -6.3 242.3 ,104 
.632A 1.6380 73.0 1 . 3 6 1  2 . 2  7 . 0  3 4 t . O  ,410  
24 .1  .357 4 . 1 9 5  7.6 263.3 -1.4 98.20 1.354 
3.2  1.220 110.6 ,360 .794 261.8 509.4 .so8 i.mm 104.9 ,860 -2.9 .(I 155.1 . 2 m  























8 . 0  
5 . 8  
-8.8 
7 .6  
-2 .3  
-8 .9  
6,s 
4 . 9 6  
5 - 1 0  
-2 .1  1.103 i o i . e  .297 1.310 308.0 ~ 1 8 . 0  
-1 .1  .s90 95 .8  .443 i . 1 3 1 ~  187.4 304.7 
-3.9 1.110 in0. i  .294 i ,see 313.3 514.0 
-1 .2  .594 96.0 .437 i . 1 4 1  187.8 307.9 
2.2 1.208 in8 .e  .327 .m 261.4 522.3 
2.7 1.213 109.6 .341 .783 261.6 115.5 
3.46 6.86 3.87 13.06 2 /1 /2  34.7 48.4 







,937 1 . 7 1 8 ~  i m . 0  . 6 m  4 .9  
,592 1 . ~ 1 3 0 ~  9 6 . 2  .a36 -2 .9  
.643A 1.6390 74.8 1.308 2 .2  
26.5 .391 4.389 7.0 264.4 
.951 1.739A 101.1 .E86 6 . 0  
,649A 1.8390 11.4 1.369 2.3 
. I 2 4  1.016A 9 4 . 7  .627 - 3 . 0  
26.2 .413 4.104 6.0 265.1 
- 3 . 4  246.7 .160 
7.6 341.4 a392 
2.3 99.80 1.318 
7.9 341.6 .362 
-2.4 150.6 ,161 
- 2 . 7  1 5 5 . 1  . m e  
s.9 2 ~ 0 . 1  .zoo 
5.6  100.70 i,zm 
129.5 
188.9 













5 .22  
-7.4 1.116 98 .9  .e93 1 .341  319.4 510.1 
-1 .3  .596 96 .1  .433 1.144 188.1 309.8 
4.47 1.87 3.46 12.53 2 / l / 2  37.6 72.7 












STOPOVER TIME = 30 C A Y S  1995 INBOUND SWINGBY WISSION OURA71CN = 




W I  
I D A Y S  
49860 
1995 .-. 
L*uNCH ARRIVE S P E E D 1  R A l  -CECLl--I-i--f-l - P S I  'l-ECCEN SMA THE11 THETI PERIH -APHEL-PSI 2 - V  2 I 2 OECLP RAP SPEEOZ 
DEPART SWNGDI SPEED3 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN 3 M A  THE13 THE14 PERIN APHEL PSI 4 V 4 I 4 OeC4.4 RA4 SPEEO4 
SWNGDY RETURN SPEEDS R A 5  OECLS I 5 V 5 PSI 5 ECCEN 3 M A  THE15 THE16 PERIH AWE!. PSI 6 V 6 1 6 DtCL6 RA6 3PEEO6 
PROP AERO--OVL -OVA E V A  OVO EVR TYPE SUN A SUN R KAPPA ~ - A  E -1NC RAP OECLP ETA PERIC 
4-9540 4-9860 
4-9890 5- 39.8 
5- 39.8 5- 140 
4-9510 4-9860 
4-9890 5- 43 .4  
8- 43.4 $- 1 5 0  
4-9560 4-9880 
5- 46.7 1- 160 
4-0800 5- 46.7 
1-05ro 4-9a60 
4-9890 5- 49.7 
5- 49.7 5- 170  
4-9S80 4-9860 
4-9890 5- 52.4 
5- 52.4 1- 180 
4-9590 4-9860 
4-9890 5- 54.7 
5- 54.7 5- 190 
4-9600 4-9860 
4-9690 5- 56.4 
5- 58.4 5- 200 
4-9810 4-9860 
4-9690 1- 1 7 . 1  
I- 5 7 . 5  5- eio 
.320 96 .3  
.217 196.0 
13.90 1 1 . 4 1  




1 8 . 2  -1.3 1.079 1 0 5 . 7  .322 1.242 287.3 540.1 .843 1.642 6 9 . 9  ,643 1 . 7  - 1 . 7  209.0 ,114 
- 7 . 6  - a 5  -563 97.4 .501 1.087 187.5 283.6 ,542A 1.6320 66.4 1.353 1.9 4.4 337.5 e 5 4 9  
9.1 4 .4  1.259 115.3 .450 -859  262.5 493.5 ,473 1.246A 115.3 .923 -2.8 6 .9  142.6 ,419 
6.27 2.48 5.90 4 .34  16.69 2/1/2 10.6 25.3 11.9 e200 9.648 24.4 255.9 -23.3 88-11 1.726 
- 7 . 7  
16.7 
- 7 . 5  
9 . 2  
5 - 8 6  
14.8 
8 .9  
5 . 5 1  
11.8 
6.4 
5 .21  
7 . 8  
-7 .5  
7.6 
4 . 9 6  
1 . 6  




- 7 . 6  
5.2 
- 7 . 4  
-7 .4  
4 . 7 1  
-1.1 1.015 107.1 , 338  1.250 282.2 544.1) a i 4  1.645 8 7 . 7  .mi 1 . 5  2.0 $96.4 e 1 1 5  
- . 3  , 548  97 .1  ,525 i .069 186.5 276.9 .IOTA 1.6300 63.9 1.347 1 .9  3.9 335.4 . S O D  
4.6 1.279 117.4 .489 .898 262.8 489.3 .459 1.338A 118.8 .953 - 2 . 6  12.0 136.2 - 4 8 0  
2.49 5.91 4.65 18.08 2/1/2 83.6 22.1 8.8 . le8 13.070 34.4 253.3 -33.6 86.6L L.024 
.294 103.2 . .203 194.1 
. I 4 9  348.5 
13.U8 10.60 
-1 .4  1.084 104.4 .310 1.256 292.4 535.7 .867 1.644A 9 1 . 9  .650 2.0 -1.5.220.1 -119 
- .6  ,574 97.8 ,482 1.103 188.5 289.8 .572A 1.6350 68.7 1 .357  2.0  4.9 339.2 - 5 0 1  
4.0 i . 243  113.5 ,415 .e31 262.4 498.0 ,488 1,176A 111.9 ,899 -2.9 5.9 148.1 -365 
2.56 5.98 4.09 15.52 2 1 ~ 2  59.4 29.1 1 5 . 1  .e35 7.633 17 .8  ~ 5 8 . 5  - 1 6 . 3  ei.50 1.56C 
- 2 5 2  116.0 
,184 190.5 
,468 358.5 
12.12 9 .41  
-1 .6  1.089 103.1 .300 1.269 297.6 531.3 ,889 1.650A 93.7 ,658 2 .3  -6.3 229.2 . I 2 7  
- .E  .184 98.0 ,466 1.117 189.4 295.5 .596A 1.6310 70.7 1.361 2.0 1.1 340.5 ,468 
3.6 1.231 112.0 .386 .811 262.2 503.1 ,498 1.124A 108.5 .e78 -3.0 e.9 152 .7  ,316 
2.71 6.12 3.90 14.54 2/1/2 50.4 33.8 18.2 ,275 6 . 3 3 6  13.1 260.8 -10.8 93.90 1.468 
-1.8 1.094 102.0 .293 1.264 302.9 527.0 .908 1.659A 95.2 . I 6 3  2 .7  - 7 . 1  t 3 6 . 5  -137  
-1.0 .591 98.3 .454 1.128 190.2 300.5 .616A 1.6400 72.4 1.365 2.0 6 . 1  341.5 -438 
3.2 1.222 110.6 .361 .790 262.1 508.6 .508 1.084A 105.2 .662 -3.0 .2 1 5 5 . 9  ,273 
2.SO 6 . 3 1  3.76 1 3 - 7 4  W l l 2  43 .5  39.8 2 1 . 2  ,318 5.447 9.7 262.0 - 6 . 2  96.20 1.405 
~ 2 0 1  130.8 
A 6 8  181.8 
.380 11.0 
12.05 8.26 
-- MARS ARRIVAL DATE = 2449870 f 1 JUN 1995) 
.e41 1.637 88.0 ,646 1 .7  -.l 2 
. M O A  1,6380 66.3 1.353 1.9 4 . 3  3 
.473 1,256A 115.6 .927 -2.9 8 .6  1 





4-9550 4-9870 .294 103.4 
4-9900 5- 4 4 . 1  .209.191.4 
5- 44.1 5- 150 .552 349.4 
13.16 50.74 
18 .7  
-6.5 
9 .2  
6 . 2 6  
-6 .2  
9.2 
S.82 
1 5 . 4  
-6 .1  
9 . 0  
5 -4.1 
12.9 




- 5 . 9  
4 . 8 5  
4 . 7  
-6.0 
6 . 6  
4 . 6 2  
- 6 . 0  
5 . 2  
5a.6 
- 6 .  7 
. 3  
4 . 4 3  
58.6 
- 6 . 1  
. 3  
4.43 
17 .3  
7 . 7  
- 3 . 7  
4 . 4 7  
-- - 
-1 .e 
- . 5  
4.4 
2 .42  
-1.2 
4 .1  
2.44 
-1.4 
- . e  
3.7 
2.53 







-2 .4  
- 1 . 2  
2.2 
3.06 
-3 .4  
- 1 . 3  
1 . 1  
3 .33  
6 ,  7 
- . 3  
.2 
3 .81  
6.7 
- .e  
. I  
3.81 
-.I 
2 . 7  

























. ! I 5 1  






6 .47  
6 - 7 1  























i o 8 . r  




5 - 7 1  








.321 1.239 286.9 544.3 
,504 1.089 190.8 283.3 
.453 .865 262.9 492.8 
18.82 2/1/2 79.1 24.8 
4-9560 4-9870 .270 110.0 
4-9900 5- 47.4 .199 189.3 
5- 41.4 5- 160 .508 354.6 
12.50 10.06 
.307 1.251 292.2 540.0 .867 1.635 9 0 . 0  -652  1.9 -3.2 217.1 
.484 1.106 192.0 289.7 . 5 7 l A  1.6420 6 8 . 6  1.358 1 .9  4 . 8  340.3 
15.62 2/1/2 67.0 28.6 14.9 .233 7.714 18.9 299.7 -17.4 91.40 
,468 1.120 193.0 295.5 .596A 1.6450 70.6 1.362 1.9 5 . 3  341 .5  
,387 ,814 262.6 502.4 ,499 1.129A 108 .6  ,881 -3.0 2.6 153.3 
. 4 i r  .e31 262 .1  497.3 .487 i.18~ 112 .2  .got - 3 . 0  5.s  148.6 
.296 i . 2 6 3  297.6 535.6 .ego 1 . 6 3 7 ~  91 .8  .6sr 2.2 - 5 . 4  2er. i  
14.62 e / i /z  5 7 . 0  33.2 i 8 . i  -273 6.310 13.0 m . 9  - i i . 7  ~ 3 . 9 0  
4-9sro 4-9670 .248 i i 6 . i  
4-9900 5- 50.4 ,191 181.4 
5- 50.4 5- l ? O  ,469 319.4 
12.03 9 .50  
4-9580 4-9870 ,228 121.6 
5- 5 3 . 1  5- 180 . 4 3 1  3 . 6  
11.12 9.04 
4-9900 5- 5 3 . 1  , in5  i m . 7  
.e87 1.216 303.1 53i.T 
.362 .m 262.5 501.9 
.456 1.132 193.9 300.6 
15.80 2/1/2 49 .1  39.0 
.910 1.642A 93.3 .e63 2.5 -6 .6 235.3 
.616A 1.6480 72.3 1.366 2.0 1.9 342.4 
.SO9 1.088A 1 0 5 . 5  .864 -3.1 - . l  156 .6  .era 






-524  1.034A 





.987 1 .7OZA 
,592A 1.6450 
22.7 .e66 
. s i8  1 . 0 5 7 ~  
.958 1 . 6 7 0 ~  
. s e i  1 . 0 1 9 ~  









98 .9  
4 . 3 5 5  








9 9 . 1  
70.3 
T7.6 
5 - 0 8 ?  




.850 - 3 . 0  
.6?5 3 .5  
.a39 -3 .0  
7 . 0  266.6 
1.372 2.1 
.831 -3.0 
7 . 8  L67.3 
.693 - 5 . 2  
1.348 1.9 
.eo0 -3 .3  
.693 -5 .2  
1.362 1.9 
. 6 0 I  -3.3 
12.9 261.8 
7.8 m w . 4  
1 .311  2 . 1  
.e80 4 . 7  
12.4 254.7 
-7.6 96.20 
4-9590 4-9870 .210 126.3 
4-9900 5- 5 5 . 3  .181  184 .3  
1 l . S Z  8 .66  
5- 5 5 . 3  5- 190 , 4 1 1  7 . 2  
-6,E 241.9 
6.5 343 .0  
-2.4 158.3 




1 . 3 5 6  
4-0600 4-9810 ,195 129.9 
4-9900 5- 5 T . 2  . 1 7 8  183.2 
5- 5 I . P  5- 200 .391 10 .1  
11.44 8 .37  
4-9900 8- 58 .3  .176 182.5 
3- 58.3 5- 210 . 3 I 9  12 .1  
1 1 . 5 2  8 . 1 8  
4-9640 4-9810 , . 1 8 1  164.6 
4-9900 5- 40 .9  ,221 193.3 
5- 40.9 5- 240 ,198 353.4 
13.00 9 - 1 9  
4-9640 4 - 9 8 7 0  ,181 164.6 
4-9900 5-  49.9 .192 187.6 
I- 4 9 . 9  5- 240 ,476 3 . 5  
12.33 6.51 
4-9610 4-aero 1 3 i . s  
.zrs 1.301 314.7 524.0 
,327 .779 262.2 520.6 
,439 1.149 191.3 308.5 
12.67 2/1/2 39.1 56.2 
- 5 . 7  247.1 
7 . 0  343.? 
-3 .8  157 .6  
.9 100.00 




. v i  1 . 3 1 4  320.9 520.6 
.435 1 . 1 5 3  195.6 310.7 
. 3 i e  . 7 r 3  261.8 528.1 
12.55 21112 37.5 69.3 
1.071 i 8 9 . r  277.1 
-266  1.345 342.3 512.4 
-489 , 7 5 1  243.9 566.6 
15.96 1/1/2 31.4 140.5 
.266 1 . 3 4 5  3 4 2 . 3  312.4 
,395 ,758 252.0 560.5 
13.74 1 /1 /2  31 .4  131.6 
. 4 r i  1 . i ~  192.0 294.5 
- 4 3 . 4  253.9 
3.8 336.9 
15 .2  1 1 4 . 5  
1L.P 86.PL 
-43.4 253.9 
5 . 2  3 4 1 . 3  






- 4  I 6  
. e 1 3  
1.085 
. i ao 
-A .- . . . . . .. MARS ARRIVAL D A l E  I 2449880 (11 JUN 1995) --- 
4 - 9 0 0  4 - 9 8 0 0  
4-9910 5- 4 4 . 8  
5- 44.6 5- 150 
4-9560 4-9880 
4-9910 I- 48.0 
I- 43.0 5- 160 
4 - 9 5 7 0  4-9880 
4-9910 5- 11.0 
5- 5 1 . 0  5- 1 7 0  
4-9580 4-9880 
4-9910 S- 53.7 
E- 53.7 5- 180 
4-9590 4-9880 
4-9910 1- 56.0 
5- 56.0 5- 190 
4-9600 4-9880 
4-9910 5- 57.9 
5- sr.9 5- 200 
.295 103.8 
. 220  188.3 
, 5 5 5  3 5 0 . 3  
13.42 11.02 
19 .1  
-5 .2  
9.3 
6.29 
-1.0 1 .077  io5 .8  .322 1 .231  2e6.5 548.4 ,839 1.635 86.1 .e49 1 . 7  1.5 t o t . $  
4 . 5  1.265 1 1 5 . 5  . 4 ~ 6  .8ro 263.3 492.1 ,474 1 . ~ 6 7 ~  116.0 .931 -3 .0 8 . 3  143.4 
-.I ,582 104.0 ,501 1.095 194.5 283.3 .540), 1.6510 6 6 . 2  1.335 1.9 4 . 1  339.8 
2 .41  5.82 4.73 16.95 2/1/2 87.8 24.3 11.6 ,195 9.854 27.2 L56 .3  - 2 6 . 2  68.8L 
,269 110.2 
,210 186.1 
. % l o  3 5 5 . 5  
12.66 10.30 
17.9 
-4 .8  
9.3 
5.80 
16 .1  
-4 .8  
9 . 1  
5 . 4 0  
13.9 
- 4 . 4  
8 .5  
5.08  
11.1 






1 . 4 4 1  
, 2 4 5  116.3 
, 202  184.2 
.471 .e 
12.12 9.72 
-1.2 1.086 102.9 .292 1.259 297.5 140.3 ,891 1.627 8 9 . 9  .660 2.1 74 .2  224.3 
- .9  ,605 104.1 .472 1.129 197.0 295.8 .596A 1.6610 70.6 1.365 1.9 5 . 1  342.4 
3 . 7  1.235 512.1 .389 . 6 i r  262.9 501.7 .499 1 . 1 3 5 ~  109.1 .e84 - 3 . 1  2.2 153.8 
2.40 5.82 4.32 14.70 z / i / z  64.5 32.6 18.2 .eri  6.339 14.1 262.0 -1e.s 94.00 
.224 1 2 1 . 7  
. i s 7  182.1 
.438 4 . 4  
11.14 9.24 
-205 126.4 
A 9 3  101.0 
.411  8.1 
11.49 8.85 
-1.3 1.090 101.6 ,282 1.270 303.1 536.3 ,912 1.628A 91.4 .685 2.3 - 5 . 8  233.4 
-1.0 e613 104.2 .459 1.141 198.0 301.0 ,617A 1.6650 72.4 1.368 1.9 5.7 343.2 
3.3 1.22s 110.7 .363 .801 262.8 507.2 .510 1.092A 105.8 .e66 -3.1 - , 5  157.3 
2.50 5.92 4.18 13.86 211.82 5 5 . 5  38.3 21.3 .313 5 .410  10,6 284.7 - 7 . 7  96.40 
-1 .5  1.095 100.3 .274 1.281 309.0 532.6 - 9 3 0  1.632A 92.8 .670 2 . 6  -6 .5 240.7 
-1.1 .619 104.2 ,450 1 .151  198.9 305.5 ,6341 1.6690 73.8 1.371 1.9 6.2 343.6 
2.63 S.05 4.09 13.20 2 / 1 / 2  4 8 . 6  45.5 24.3 .355 4.756 8.0 286.3 -3 .8 98.50 
-1.9 1.100 99.0 .268 1.292 315 .1  529.0 .946 1.638A 94.0 .675 3.1 -8.0 246.5 
-1.2 .623 104.3 .443 1.159 199.6 309.1 .648A 1,6720 71.0 1.373 2.0 6.7 343.9 
2.2 1.212 108.7 ,327 . I81 262.6 519.9 ,525 1.036A 99.2 ,841 -3.1 -4 .3  lB8.8  
2.79 6.20 4.03 12.70 2/1/2 43.6 1 5 . 1  e6.9 .394 4.297 8.6 26T.4 .I! 100.30 
2.8 1.217 109.6 ,343 . re9  262.7 613.2 ,519 1 . 0 6 0 ~  102.5 .6se - 3 . 1  -2.8 359 .1  
.132 
-391 . 209 
1.298 
7.2 
-4 .2  
8.6 
4 . 5 2  
1.1 
-4.2 
5 .3  
4.33 
-2 .1  1.106 97.7 .e63 1.303 321.5 925.8 ,980 1.645A 95.0 .680 3.8 -4.0 251.2 
-1.3 .626 104.3 .439 1.163 199.9 311.5 .653A 1.6740 75.7 1.375 2.0 7.0 344.0 
1.7 i . 207  108.2 . s i 7  .775 262.2 527.3 ,129 L.DOIA ss.6 .est -3.1 -4 .6  1 5 5 . 1  
2.90 6.40 3.90 32.37 ~ / i / e  40.6 67.0 e9.o ,421 3.999 7.3 oee.1 3.5 m i . m  




STOPOVER T I M E  i 30 O A V S  1995 INBOUNO SWINGBY MISSICIN OURAVION = 000 C A Y S  
MARS ARRIVAL DATE 2449880 
11 JUN 1995 
LAUNCH ARRIVE SPEED1 R A I  DECLI 
D E P A R T  SWNGOY SPEED3 R A 3  DECL3 
SWNGOY RETURN SPEED5 R A 5  OECL5 
..
I 1 V 1 PSI 1 ECCEN SMA THE11 THET2 PERIH APHEL PSI 2 V 2 I 2 DECL2 RAZ' SPEECe 
I 3 V 3 P S I  3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OCCL4 R A 4  SPEED4 
1 5 V 5 PSI 5 ECCEN SHA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 OECLI R A 6  SPEEC6 
O V A  EVA O V O  __EVR TYPE SUN A SUN R KAPPA - A  E XNC RAP OECLP ETA PERIC 
11.1 1.120 93.3 -255 1.328 343.6 518 .2  .989 1.667A 97 .1  -690  -9 .6  -59.0 247.5 a 1 9 3  
-1.0 ,610 104.1 .463 1.137 197.7 299.4 .611A 1.6640 71.8 1.367 1.9 5 . 5  342.9 .448 
.1 1 .191  111.8 .373 . I 6 0  254.3 558.0 . 4 7 1  1.044 79.9 .e10 -3 .3  8 .2  125.9 ,246 
4.10 1.49 4.22 13.29 1 /1 /2  46.2 127.6 2 4 . 7  ,300 4.669 12 .6  264.4 12.2 95.30 1.099 
M A R 3  ARRIVAL DATE = 2449890 I 2 1  JUN 1995) - _. .. 
PRGP AERO OVL 
4-9640 4-9880 
4-9910 5- 52.9 
5- 52.9 5- 240 
- . _. - 
4-9550 4-9090 
4-9920 5- 4 5 . 4  
5 -  4 5 . 4  5- 1 5 0  
4-9560 4-9890 
4-9920 5 -  48 .7  
5- 48.7 5- 160 
4-9510 4-9899 
4-9920 5- 5 1 . 7  
5- 51.7 5- 110 
70.4 





-3 .8  
9.4 
6.34 
18 .4  
-3 .4  
9.4 
S .81  
16.3 
- 3 . 0  
9 .2  
5.38 
14 .9  






4 .10  
9 . 3  
-2 .5 
8 . 7  
4.44 
4.7 
-2 .5  
5 .3  






.235 $ 8 5 . 1  
.559 551.2 
13.90 11.46 
2 .654 1 . 7  2.9 197.5 - 1 1 2  - .9  1.077 106.0 ,324 1.236 285.8 552.3 .e36 1.636 
- . 6  .597 107.6 .512 1.101 198.5 283.7 .540A 1.6740 
4 . 6  1.268 115.6 .4S9 ,876 263.7 491.4 -474 1.278A 1 





- . 9  1.081 104 .3  .305 1.246 291.5 5 4 8 . 5  .e65 1.626 86.3 .658 1.8 - .e  209.5 . l l W  
- . I  .610 101.S .493 1.121 200.1 290.4 . 5 1 2 A  1.6810 66.5 1.364 1.8 4 . 5  342.0 - 5 1 2  
4 . 2  1.250 113.8 .422 ,843 263.5 496.0 .488 1.199A 112.8 .908 -3 .2  4 .9  149.0 ~ 3 7 9  




i e . 4 1  i o . 0 9  
-1.0 1.081 102.9 .291 1.255 2 9 1 . 2  544.6 .890 1.620 68.1 .663 2.0 -2 .9  220.8 .la5 
- . 9  .621 101.4 .471 1.143 201.4 296.5 .198A 1.6880 70.6 1.369 1.8 4 .9  342.9 ,473 
3.8 1.237 112.1 .391 ,820 263.3 501.0 .500 1.140A 109.4 .e86 -3 .2  1 . 9  154 .3  ~ 3 2 8  
2.32 5.74 4 . 7 1  14.78 2/1/2 72.6 32 .1  18.5 .e69 6.224 1 5 . 0  265.6 -13.1 94.20 1.406 
-1.1 1.089 101.5 .e79 1.265 303.1 540.9 ,912 1.618 89.7 .668 2 .2  - 4 . 0  250.7 ,108 
-1.0 .629 107.4 .465 1.156 202.6 301.9 ,619A 1.6940 72.4 1,373 1.8 5 . 4  343.0 -439  
3.3 1.226 110.7 .364 .e03 263.2 506.5 .511 1.096A 106.1 .868 - 3 . 2  - .9  151.9 -283  
2 .37  5.78 4 . 5 8  13.92 2 / 1 / 2  62 .8  37.6 21 .8  . S i 2  5.300 11.0 265.5 - 8 . 3  96.60 1.341 
4-9580 4-9890 
4-9920 5- 54.5 
5- 54.3 5- 180 
,221 121.9 
.214 179.2 
.439 5 . 3  
11 .96  9.60 
.201 126.6 
.210 111.9 
. I 1 2  8.9 
11.65 9 .20  
. 201  176.8 
.391 11.9 
1 1 . 4 5  8.87 
. 1 6 5  132.2 
.205 176 .1  
11.33 8.62 
. l a 2  130.2 
.377 14.0 
4-9590 4-9890 
4-9920 5- 56.1 
5- 56.7 1- 190 
-1.2 
-1.1 
2 . 8  
2.46 
-1.5 
- 1 . 2  
2.3 
2 .51  
-1.9 
-1.3 
1 . 7  
2 .11  
1.094 100.1 .270 
.635 101.3 .455 
1.218 109.6 .343 
5.87 4.49 13.24 
1.098 98 .8  .262 
.640 101.3 .448 
s .99  4 .43  12.73 
1.103 91 .5  .256 
.643 107.3 .444 
1.208 108.1 -317  
6.13 4.39 12.38 












6 6 . 3  
.932 1.619A 9 1 . 0  ~ 6 7 3  2.4 
.636A 1.6980 73.9 1.375 1.8 
.520 1.063A 102 .8  .e54 - 3 . 2  
24 .8  .355 4.651 8 . 2  266.9 
.948 1.622A 92 .1  .671 2.8 
.648A 1.7020 75.1 1 .378  1.9 
.526 l .038A 99.5 .e43 - 3 . 1  
27 .6  .394 4.194 6 . 1  268.1 
.962 1.625A 93.1 .681 3.3 
,656A 1.1040 15.9 1.379 1 .9  
.530  1.022A 9 6 . 1  .e33 -3 .1  
29.8 .423 3.894 6 . 8  2 6 8 . 8  
- 5 . 9  238.8 
5.9 344.0 
- 3 . 2  159.9 
- 4 . 2  98.90 
-6 .0  2 4 5 . 3  
6 .4  344.1 
-4 .8  1 5 9 . 0  
- , 6  100.70 
-4 .9  250.4 
6 .7  344.1 
-5 .2  156.4 
2 .8  102.00 







1 .259  
-127  
3 7 7  
.1e6 
1 . 2 2 0  
1.275 309 .1  
1.167 203.6 
.791 263.1 
2 /1 /2  5 5 . 0  
1.285 315.4 
1 . 1 7 5  2 0 4 . 3  
.782 262.9 
2/1/2 49 .0  
4-9600 4-9890 
4-9920 5- 5 8 . 5  
I- 5 8 . 5  1- 200 
4-9610 4-9890 
4-9920 5- 59.8 
5- 59.8 5- 210 
1.294 3 2 2 . 0  
. I 7 6  262.5 
2/1/2 44.9 
i . t e 0  204.8 
4-9630 4-9890 .167 126.0 -23 .1  -5.1 L.112 94 .6  -249 1.309 336.5 525.7 ,984 1.6351 9 4 . 6  .681  7.2 9 . 2  251.2 - 1 6 0  
4-9920 5 -  59.3 .206 116.4 -2 .5  -1.3 .641 101.3 .446 1 .118  204.6 311.6 .653A 1.1040 15.6 1.378 1.9 6 . 6  344.1 , 3 8 3  
5- 59.3 5- 230 ,383 14 .3  2 .0  . 7  1 .202 108.6 .322 .167 260 .1  544.2 .520 1.014 8 8 . 0  ,820 -3.2 - 3  139.9 .la0 
12.03 8 .66  4.25 3.37 6 .17  4 . 4 1  12.31 2 / 1 / 2  47 .3  102.3 30.4 .410 3.811 9 . 7  268.6 8 . 6  101.20 1.154 _ _  MARS ARRIVAL DATE I 2449900 I 1 JUL 1995) ----- 
4-9560 4-9900 
4-9930 5- 49.4 
5- 49.4 5- 160 
4-9510 4-9900 
4-9930 5- 52.3 





19 .0  
-1 .9  
9 .5  
5 . 8 5  
17 .6  
-1.5 
9 . 2  
5 .38  
15.8 
-1.3 
8 . 7  




4 .80  
11.1 
0 .7  
4 .39  
7 . 7  
- . 9  
5 . 3  
4 . 1 6  
- 8 . 8  
-1 .0 
2 . 1  
3 . 9 3  
-1.0 
18.2 - .2 
9 . 3  
5 .41 
16 .6  
. o  
8.  I 
4.99 
14.6 














.sa0 1 . 1 4 6 ~  
84.6 




7 0 . 7  
109.7 





1 .375  
,889 
15.3 
20 .7  
1.8 1.2 205.5 
1 . 1  4 .3  342.4 
-3 .3  4 . 6  150.0 
262.2 - 1 9 . 4  91.90 
1.9 - 1 . 5  2 1 6 . 9  
1 . 7  4 .7  s43.2 
- 3 . 3  1 . 6  154.8 
2 0 4 . 2  - 1 3 . 5  94.60 
.101 









a474 1 .9  
12.93 10.06 
.220 122.3 
.231  170.3 
.440 6 . 1  
12.42 10.14 
- .8  1.084 102.9 .e90 1.253 2 9 6 . 9  548.9 
- . 9  ,642 110.9 -485 1.166 206.4 297.7 
3 .8  1.238 112.2 ,392 ,823 263.6 5110.4 
2 .27  5.69 5 . 2 1  14.86 2/1/2 81 .3  31.5 
- . 9  1.088 101.4 ,217 1.262 302.9 545.4 ,912 1.612 8 8 . 0  .672 2 . 1  
-1 .0 .6511 110.7 .473 1.181 201.7 303.2 ,622A 1,1390 72.5 1 . 3 1 9  1.7 
3 .3  1.228 110.7  .366 .e06 263.5 505.9 . 5 1 1  1.100A 106.4 .E71 - 3 . 2  
2 .27  5 . 7 0  5 . 1 5  13.98 2 /1 /2  70.9 37.47 22 .6  ,310 5.111 11.3 2 6 6 . 0  
-1.0 1.092 100.0 .e66 1.211 309 .1  542.0 .932 t . 6 0 9  8 9 . 3  ,616 2 . 3  - 5 . 1  236 .1  ,105 
-1 .1  ,656 110 .6  .464 1.192 208.8 301.9 .639A 1.1450 74 .1  1.382 1 . 8  5 . 7  343.9 .412 
2.0 1.220 1119.6 .344 ,793 263.4 511.9 ,520 1.0661 103.1 .856 -3 .2  - 3 . 6  160.0 .e40 
2 .32  5.14 5.07 13.29 2 /1 /2  62.2 43.9 25 .8  ,354 4.479 0.4 267.4 - 4 . 8  99.40 1 .232  
- 3 . 7  221.3 . i o 2  
5 .2  343.1 ,440 
- 1 . 2  158.5 . 2 8 1  
-8 .8  97.1D 1 . 2 7 0  
4-9590 4-9900 
4-9930 5- 5 7 . 3  
5- 51.3 5- 180 
4-9600 4-9900 
5- 59.P 5- 200 
4-9610 4-9900 
4-9930 5- 60.5 
5- 00.5 5- 210 
4-9930 5- 59.2 
.198 126.8 
.233 115.0 
.412 9 .8  
12.05 9 . r 3  
, 118  130.4 
.231 114.0 
11.19 9 . 3 9  
. l 6 0  132.5 
.2?9 173.4 
.378  15.0 
11.63 9.13 
,390 12.8 
-1 .1  1.097 98.7 ,258 1.279 315.6 558.8 
- 1 . 2  .661 110.6 . 4 5 1  1 .201  209.7 311 .7  
2 .3  1.214 108.7 .327 ,184 263.2 516.5 
2 . 4 0  5.82 5.00 12.16 2/1/2 5 5 . 4  52.9 
-1.4 1 .101  91 .3  .251 1.287 322.4 535.9 
-1 .3  , 6 6 4  110.5 .4S3 1.207 2 1 0 . 2  314.4 
1.7 1.2119 108.1 ,516 .178 262.9 525.7 








31.0  ,426 
90.4 .E80 2.5 
7 5 . 3  1.384 1 . 8  
99.8 ,844 - 3 . 2  
4.034 0 . 7  208.5 
91.4 ,605  2 . 9  
76.2 1.380 1 .8  
96.4 ,835 -3 .1  
3.738 0 . 4  209.2 
- 5 . 1  243.2 .110 
6 .1  343 .9  .390 
- 5 . 3  160.8 . 2 l 3  
- 1 . 2  101.40 1 . 1 9 7  
- 5 . 2  249.0 ,116 
0 .4  343.8 . S I 6  
-1.0 1 5 7 . 1  .187 
2 . 0  102.00 1.165 
2 . 4  250.7 .134 
0 . 3  343.0 , 3 7 9  
- . 7  141.9 . l l 7  
7.0 102.20 l . l O 3  
4-9030  4-9900 ,140 120.6 
4-9930 5 -  60 .3  .229 173.6 
5- 6 0 . 8  5- 230 .379 15.6 
11 .13  6.89 
- 3 . 2  1.110 94.4 .242 1.300 331.3 5 3 1 . 1  ,985 1.615A 92.6 .689 4 . 8  
- 1 . 3  .663 110.5 . 4 5 4  1.205 210.0 313 .8  .658A 1.7520 70.0 1.385 1.8  
. 7  1 .203 108.4 ,319 ,769 260.7 5 4 3 . 1  ,523 1.014 66 .5  .E21 - 3 . 2  
2.83 0.25 4.90 12.27 2/1/2 47 .0  100.1 32.0 ~ 4 1 9  3 .031  0 . 9  269.2 
4-9110 4-9910 
4-9940 5- 53.0 
5- 11.0 I- 110 
4-9580 4-9Pl0 
4-9940 5-  5 5 . 7  
5- 51.7 5- 180 
4-9590 4-9910 
4-9940 5- 58.0 
5- 58.0 5- i o a  
4-9000 4-9910 
4-9940 5- 59.9 
5- 59.9 5- 200 
4-9010 4-9910 
4-9940 5- 61.3 
5- 61.3 5- 210 
4-9630 4-9910 
4-9940 5- 61.4 
5- 61.4 5- 230 
M A R S  ARRIVAL DATE I 2449910 Ill J UL 19951 
, 2 4 6  117.4 
, 2 1 3  175.3 
.a70 2 . 9  
13.74 11 .41  
-.I !.ne4 103.0 ,291 1.251 296.3 5 5 1 . 1  .mi  1 . 6 1 6  
- . 9  . 6 7 0  114.5 ,491 1.204 212.2 299.6 .606A 1 .8020  
3 . 9  1.240 112.2 ,394 .621 264.0 499.0 . S O 1  1 . 1 5 3 1  
2.27 5.69 6.07 14.95 2 /1 /2  90.2 30.9 20.3 .e65 
811.7 , 6 7 3  1 . 9  
70.9 1 . 3 8 5  1 .7  
1 9 0 . 0  . t l Q Z  - 3 . 4  
-,3 e 1 e . a  . t o e  
4 . 5  343.0 - 4 I 0  
1 . 3  155.4 . 3 S l  











.390 1 3 . T  
12 .41  10.14 
- . 7  1.067 101.5 
3.3 1.229 110.8 
2.22 5.65 5.94 
- . 6  1.091 100.0 
-1 .2  .683 114.1 
2.8 1.221 10B.8 
2 .23  5.65 5.84 
-1 .1 . e r e  1 1 4 . 3  
.216 1.2S9 302.6 549.7 
,367 , 808  263.9 5 0 5 . 1  
.48s 1.219 213.0 305.2 
1 4 . 0 5  21112 79.5 36.3 
.264 1.267 309.0 546.5 
.477 1.231 214.7 310.0 
,344 .795 263.8 511.2 
13.34 2/1/2 70.2 43.0 
.912 1.607 86.3 .677 2.0 - 2 . 5  223.3 .099 
,627A 1.8110 72.8 1.309 1 . 7  5.0 343.3 a441 
,512 1 , 1 0 5 A  106.7 . E l 3  - 3 . 3  - 1 . 0  159.1 -290 









87.7 .68O 2 .1  
74.4 1.392 1.7 
103.4 .e58  - 3 . 3  
4 .e30 8 . 0  267.6 
8 8 . 8  .684 2 .3  
75.7 1.394 1.7 
100.1 .640 -3.2 
3.810 0 .7  268.8 
- 4 . 2  L32.7 . l o 0  
5.4 343.3 ,413 
- 4 . 0  161.4 . 2 ¶ 0  
-5 .2  ina .30  1.143 
- 5 . 2  240.4 .io2 
5 . 8  343.5 .390 
- 1 . 8  102.40 i . i o 9  
- 5 . 8  161.7 ,215 
- . 9  1.096 98.6 .25S 1.275 315.7 543.5 
-1.3 .688 114.0 .4?1  1.241 215.7 314.0 
2.27 5.69 5.78 12.80 2/1/2 62 .6  51.8 







.3?5  11.0 
12.06 9.54 
10.1 -1.0 1.100 97.1 ,247 1.282 322.6 540 .8  ,965 1.599 89.7 .687 2.5 - 5 . 3  246.7 ,100 
.4 -1.3 ,691 113.8 ,466 1.211 2 1 6 . 2  316.8 ,665A 1.8280 76.6 1.395 1.7 0.1 342.9 -375 
5.4 1.7 1.210 108.0 .316 ,779 263.3 524.9 .533 1.025A 9 6 . 8  ,856 -3 .2  - 6 . 5  159.1 -189 
4 . 1 2  2.34 5.76 5.73 12.42 2/1/2 56.7 63.4 32.9 .428 3.526 6.1 289.4 1.3 103.90 1.081 
.3 -2 .0 1.108 94.2 .237 1.293 331.8 S36.4 .986 1.600A 91 .1  .692 3.6 -1.3 255.3 -111 
.4 -1.3 .691 113.8 .466 1.247 216.2 316.8 .665A 1.8280 16.6 1.395 1 . 7  6.1 342.9 e375 
2.1 . 7  1.204 108.2 .316 .170 261.3 542.0 .527 1.014 8 9 . 1  .e22 -3 .2  - 1 . 9  144.0 ,174 
3 .81  2.53 5.99 5 .13  12.24 2/1/2 5 0 . 5  97.8 34.2 .428 3 . 3 9 6  8.1 269.5 6.8 103.60 1 .027  
4-9640 4-9910 .137 121.6 -11.3 -4.2 1.111 92.6 .235 1,296 346.2 534.9 .992 1.601A 91.0 ,693 5 . 9  8 .7  257.9 * I 3 4  
4-9940 5- 58.4 .e64 172.5 .2  -1.2 ,684 114.1 .416 1.234 215.0 310.8 .647A 1.8210 74 .6  1.392 1 . 7  5.5 343.3 -408  
5- 56 .4  I- 240 .408 1 4 . 0  .3 .1 1.201 109.8 .342 ,766 2S8.0 553 .0  ,504 1.026 83.4 .E26 - 3 . 3  3.9 133.3 -209  
12.57 9.73 3 . 9 0  2.84 6.25 5.83 19.11 2 / 1 / 2  53.2 119.1 31.1 .361 3.733 10.1 268.2 9.6 100.20 .986 .. . - .. MARS ARRIVAL DATE D 2449920 I21  JUL 1995l - -- ____ 
4-9590 4-9920 .196 127.7 15.8 -.6 1,091 100.0 ,263 1.265 308.7 5 5 1 . 0  .93Z 1.598 8 6 . 1  .E65 La0 -3.2 228.7 -096 
4-9950 I- 58.0 ,304 110.9 1.3 -1.2 .718 117.8 .496 1.294 221.5 313.1 -652A 1.9360 74.8 1.406 1.6 5 . 1  34P. I  . * I 3  
5- 50.0 5- 190 .413 11.8 8 . 0  2.8 1.223 109.6 ,345 .798 264.2 110.5 .522 1.073A 103.7 .EO0 -3.5 -4.5 162.3 - 2 5 3  
13.09 11 .51  4.64 2.18 5.60 6.87 13.40 2/1/2 78.9 42.1 29.0 .35e 3.913 8 .7  t07 .5  - 5 . 1  101.60 1.026 
278 
STOPOVER T I M E  : S O  D A Y S  199s INBVJNO SWINGBY 
LAUNCH ARRIVE SPEEOI R A I  D E C L l  I 1 V 1 P S I  1 ECCEN SHA THE11 THE12 
DEPART SWNGOY SPEC03 R A 3  DECLS I 3 V 3 P S I  3 ECCEN SHA THE13 THE14 
B W N G B I  RETURN SPEEDS R A 5  DECLS I 5 V 5 P S I  I ECCEN SHA THE15 THE16 
- PRGP AERO DVL O V A  . EVA - D V O  --EVR TYPE SUN A SUN R 
4-9000 4-9920 , 1 7 4  131.2 1 4 . 1  - . 6  1.095 98.5 .2S3 1.272 315.5 348.2 
4-9950 5- 60 .8  . 301  170.2 1.4 -1 .3 .723 117.4 .491 1.304 222.4 317.1 
5- 00.8 5- 200 .390 14 .9  6 . 8  2.3 1.216 108.6 .328 .788 264.1 516.8 
13.32 11.13 4.34 2.19 5 .61  8 .80  12.85 21112 70.7 5 Q . 5  
HISSIC'N D U R A T I O N  : 600 C A Y S  
M A R S  A R R I V A L  O A T €  P I  
JUL 2449990 1 5
PERIH APHEL P S I  4 V 4 I 1 DECL4 R A 4  8PECD4 
PERIH APHEL P S I  6 V 6 I 8 DECL6 R A 6  SPEEOO 
KAPPA.- _ - A  E 1NC RAP DECLP E T A  PERIC 
.950 1.595 87.3 ,688 2 .e  - 4 . 5  236 .9  ,091  
.330 1.046A 100.1 .e48 -3.3 - 8 . 4  162.8 ,1116 
33.0 ,395 3.521 6.8  268.5 -2 .3 105.80 .POI 
PERIH APHEL PSI 2 v e I e o c c i e  R A e  SPEEOP 
, 6 6 4 ~  1.9430 70.2 i .408 i .(I 5 . 5  3 c i  . I  .39n 
4-9010 d - w z o  . i s 4  113.3 12.2 - . T  1.099 97 .1  ,244 1.278 322.7 545.0 .sa 1.590 08.2 , o w  2.3 -1.1 843.7 .os9 
5- 62.3 I- 210 -374 17.3 5 . 4  1.8 1.212 108.0 . u s  . r e i  263.8 s m . 9  .535 ~ . O Z ~ A  97.0 .e38 -3.0 -7 .0  100.7 -191  
4-9950 5- 82 .3  .299 169.7 1.4 -1 .3 .?e5 117.3 ,487 1.310 223.0 320.1 .6?3A 1.9480 7 7 . e  1 .409 1.0 5 . 8  541.3 -314 
13 .01  10.83 4 . 0 9  2.22 5.64 6.74 12.45 e/l/O 64.1 01.7 35.8 6430 3 .O l3  # S O  IL89.L - 0  105*¶0 e069 
279 
STOPOVER T I M E  : 30 DAY3 1995 INBOUND SWINGBY WISSION DURAIION 640 C A Y 3  
MAR3 ARRIVAL DATE I 2449810 
2 APR 1991 
V 2 I 2 DECL2 RA2 SPEECP 
V 4 I 4 OECLI RA4 3PEEC4 
V 6 I 6 OECL6 R A 6  SPEED8 
INC RAP DECLP ETA PERlC 
.649 2.1 -8.8 218.2  ,168 
1 . 3 7 0  2 . 4  7 .9  534 .8  .410  
.E38 - 2 . 1  . 9  1 5 1 . 5  ,219 
1 . 9  2 1 7 . 6  1.1 98.40  1 . 2 5 8  
LAUNCH ARRIVE 3PEEOl R A l  DECLl I 1 V 1 PSI  1 ECCEN 3HA THE11 THE12 PERIH APHEL PSI  2 
OEPAffT SUNCDY 3PEE03 R A 3  DECLS I 3 V 3 PSI  3 ECCEEI 3NA THET3 THET4 PERIH APHEL PSI  4 
6WNG8Y RETURN SPEED5 R A 5  DECLS 1 5 V 5 PSI 5 ECCEN 3 M A  W E T 5  THE16 PERIH APHEL PSI 8 
- . . . - . ._. . _EVA- DVD- EVR TYPE SUN A SUN R KAPPA - A  E 
MARS ARRIVAL DATE = 2449810 ( 2 APR 1995) -- 
4-9550 4-9810 . s i ~  102.9  15.8 -2.2 1.090 106 .7  .349 1.280 287.8  518.5 . e34  ~ . I P S A  100.7 
4-9840 5- 5 0 . 5  .116 196.5 -11 .0  - 1 . 1  .581 86.1  .446 1 .146  115.9 3 0 5 . 1  .635A 1 .651  1 4 . 0  
5- 5 0 . 5  5- 190 .410 - 6  1 .4  2 . 6  1.201 109.6  -340  .174 259 .9  519 .2  . 5 1 1  1.038A 100.0 
13.98 10 .43  6 . 7 2  3 . 5 5  6.95 3.10 12.86 2 / 1 / 2  38 .4  5 3 . 1  25.6  .358 4 . 5 2 0  
-. -. -- - - - MAR3 ARRIVAL DATE E 2449820 ( 1 2  APR 1995) ---- -- ___ 
4-9130 4-9320 .346 8 8 . 3  
4-9810 5- 4 6 . 7  .184 191 .6  
5- 4 6 . 1  5- 110 .461 354.4 
13.95 1 1 . 1 1  
4-9540 4-9820 , 3 2 7  9 5 . 1  
4-9850 5- 4 9 . 2  . l 7 1  196 .1  
5- 4 9 . 2  5- 1110 .433  3 5 8 . 5  
1 3 . 5 9  10 .63  
1 8 . 5  
-10 .1  
8 . 6  
1 . 2 8  
1 7 . 1  
-10 .5  
8 . 2  
6 . 8 9  
1 6 . 3  
-10 .9  
6 . 5 1  
1 4 . 0  
-11 .2  
6 . 4  
6 . 3 0  
1 . 4  
- 1 . 7  1.075 108.5 
- . 7  , 5 7 1  88.1  
3 .5  1.223 111.8 
2.18 6 . 1 9  3 .89  
.357 1.230 219.0  
,379 -198  260 .6  
14.20 2 / l / 2  6 3 . 6  
,465 1 .126  111.8 
533.2 
297.1 
5 0 6 . 3  
36 .9  
5 2 8 . 0  
301.6 
511.9 
4 3 . 5  
522 .9  
305 .4  
518 .2  
5 2 . 2  
517 .9  
308.  I 
5 2 5 . 2  
6 3 . 8  
.191 1.868.4 9 5 . 8  
,602A 1 .649  71.1 
1 9 . 7  .283 5 . 8 3 6  
,816 1.681A 9 6 . 2  
.620A 1.649 1 2 . 1  
.505 1.066A 1 0 3 . 6  
22 .5  .321 5 .118 
. 4 9 s  i.ioi~ 101 .1  
.625 1 . 4  
.364 2 . 2  
. e 6 1  -2 .6  
1 0 . 5  255 .1  
. I 3 5  1 . 1  
.367 2.3 
*e52 - 2 . 7  
8.3 2sr .e  
- . 7  
6 . 1  
4 . 1  
- 7 . 2  
- 4 . 0  
6 . 9  
2 . 1  
- 3 . 2  
-6.3 
7 . 1  
.e  
.e 
- 7 . 1  
8 . 3  
-.I 
4 . 0  
- 7 . 6  
8.6 
. 4  
7.1 
197 .1  . 131  
334.1  .461 
1 4 9 . 9  .e98  
9 4 . 5 0  1 . 3 6 7  
208.8 , 1 4 0  
335 .8  .435 
152 .4  .e57 
9 6 . 1 0  1 .323  
338 .6  ,410  
152 .9  ,223 
98.30  1 . 2 8 9  
211.8 . i s3  
-1.8 1.080 107.3  ,347 1 .248  283.4 
- . 9  .517 8 8 . 5  ,453 1 .135  118.2 
3 . 1  1 . 2 1 5  110.1 .357 .786 260.5 
2 . 9 6  6 . 3 1  3 .14  13 .47  2/1/2 52.3  
-2.0 1.081 106.3  .340 1 .268  267 .8  
- 1 . 1  . 581  88.8 .445 1.141 178.5 
2 . 7  1 .209  109 .6  .340 -171  260.4 
3.23 6 . 6 3  3 . 6 2  12.91 2/1 /2  4 3 . 3  
4-9510 4-9820 .310 102.9  
4-9810 5- 51.4 .112 195 .8  
5- 51.4 5- 190 ,410  1 . 9  
13 .42  10.19 
.e37  1.6991, 9 8 . 4  
.634A 1.649 7 3 . 9  
.512 1.041A 100.5  
25.1 .358 4 . 6 0 3  
,645 2 .0  
.368 2 . 4  
7 . 1  259.2  
.e40 - 2 . 1  
4-9560 4-9820 .296  1 0 9 . 1  
4-8850 5- 5 3 . 0  ,168 1 9 5 . 2  
5- 5 3 . 0  5- 200 .394 4 . 5  
13 .40  9 . 8 5  
-2.3 1.093 105.4 
-1 .2  ,584 8 9 . 0  
2 .2  1.204 108 .9  
3 . 5 5  6 . 9 5  3 .55  
.336 1 .290  292.3 
,439 1 .146  118.7 
12.52 2/1/2 36.5  
.we  ,110 260.2 
. a s 7  1 . 1 2 4 ~  100.4 
.643A 1 .649  1 4 . 8  
,111 1.023A 9 1 . 0  
21.2 .387 4 . 2 4 8  
.655 2 . 5  
.370 2 . 1  
.e30 -2.8 
8 . 6  2 6 0 . 2  
224 .9  .169 
331 .1  .394 
1 5 0 . 5  .196  
99.7D 1 . 2 1 6  
3.1 
2 . 5  
-2.8 
2 6 0 . 7  
2 3 0 . 7  
337 .2  
144 .  5 
100.30 
- 




4-9570 4-9820 ,284 116 .1  10.1 
4-9050 5- 5 3 . 6  ,167 1 9 4 . 9  -11 .4  
5- 5 3 . 6  5- 210 .381 5 . 8  5 . 1  
13.12  9 . 5 9  6 . 0 1  
I__ - . . . . - . - -. - 
4-9530 4-9830 .344 8 8 . 4  1 8 . 8  
5- 47 .5  5- 170 .463  3 5 5 . 5  8.7 
13.74  11.08 7.25 
4-9540 4-9830 .322  9 5 . 7  1 8 . 1  
4-9860 5- 50.1  .174 195 .6  -10.2 
5- 5 0 . 1  1- 180 .433  359 .6  8 .2  
13.25 10.49 6 . 8 1  
4-9550 4-9830 .304 102 .9  1 6 . 1  
5- 5 2 . 3  5- 190 ,410 3 . 1  7.5 
4-9860 5- 4 1 . 1  .mi  1 9 6 . 1  - 9 . 8  
4-9860 5- 52.8  . i 6 9  194 .6  - 1 0 . 5  
12.97 i a . 0 2  6 . 4 5  
4-9160 4-9830 . e e l  109.7  14 .7  
4-9860 5- 5 3 . 9  . I 6 6  1 9 3 . 9  -10.8 
5- 1 3 . 9  5- 200 ,393  5 . 1  6 . 4  
12 .86  9 . 6 3  6 . 1 4  
4-9170 4-9830 .273  116.0 11.8 
4-8860 5- 5 4 . 7  .164 193.5 -11 .0  
12 .88  9 . 3 3  5 . 8 8  
5- 5 4 . 7  5- eia .385 7.3 5 . 1  
- 2 . 7  1.101 104.5 ,334 1 . 3 1 4  296 .9  512.9 . 8 l I  1.753A 
- 1 . 3  3 8 5  8 9 . 1  .436 1 .148  178.8 309.5  .64TA 1 . 6 4 9  
1 . 1  1 . 2 0 0  108.7 .324 ,165 259 .4  533 .1  .517 1.013A 
3 . 9 3  1 .33  3 . 5 2  12 .30  $ ? / i f 2  31 .5  79 .3  28.6 .401 
102.2 ,866 
7 5 . 2  1 .370  
93.3 .a22 
4 . 0 4 8  10.0 
- -  - MAR3 ARRIVAL DATE 2449830 ( 2 2  APR 1995) - 
- 1 . 6  1.074 108 .4  . 355  1.225 278.7  537 .3  ,791 1.659A 
- . 7  ,111 9 0 . 3  .465 1 .121  180.3 296 .5  .6llOA 1.6420 
3 . 1  1.225 111.8 .381 .e01 261.0  5115.4 ,496 1.lOlA 
2.66  6 . 0 8  3 . 8 3  14.28 2/1/21 7 1 . 1  3 6 . 0  1 9 . 2  .e81 
- 1 . 7  1 .078  107 .2  ,342  1.241 283 .2  532 .3  ,817 1.666A 
- . 9  .518 9 0 . 7  .453 1 . 1 3 1  180.8 301.2 .619A 1.6420 
3 . 1  1.217 110 .6  .358 . I88  260.9  5 1 1 . 0  .506 1.07lA 
2.76 6 . 1 8  3 .68  13.54 2/1/2 59.1 4 2 . 4  2 2 . 1  .320 
1 . 3  
2 .1  
- 2 . 7  
256 .9  
9 1 . 3  .625 
7 1 . 0  1.363 
1 0 7 . 5  .810 
1.991 1 1 . 0  
.S 
6.0  
4 . 1  
- 6 . 1  
194.5  
3 3 6 . 3  





1 . 4 0 1  
9 4 . 0  .633 
7 2 . 6  1.365 
1 0 4 . 2  . e l 5  
5.221 8.8 
9 6 . 2  .642 
7 3 . 9  1 .367  
1 0 0 . 9  .a42 
4 . 6 7 9  1 . 6  
9 8 , 2  .652 
14 .8  1 .369  
9 7 . 5  ,832 
4 . 2 9 9  8 . 2  
1 0 0 . 0  .661 
7 5 . 3  1 .369  
9 3 . 8  .e24  
4 .071  9 . 1  
1 . 6  
2 . 2  
-2 .8  
2 5 9 . 0  
1 . 9  
2.3 
-2 .8  
2 6 0 . 6  
-2.8 
6 . 1  
1 . 8  
- 3 . 9  
- 5 . 1  
7 . 1  
- . 4  
- .a  
206.6  
337.4 
113 .4  
2 1 6 . 6  
338 ,2  
1 5 4 . 2  





1 . 3 5 3  
. 1 4 0  
.226 
1 . 3 1 6  
. d i n  
-1.8 1.084 106.1 .333  1 .259  287 .8  521 .3  .e40  1.678A 
- 1 . 1  .583 9 1 . 0  .444 1 . 1 3 8  181 .3  305 .1  .633A 1.642D 
2 .96  6 . 3 1  3 .57  12 .96  2/1/2 4 9 . 0  50.8 2 4 . 1  .358 
2 . 1  1 . 2 1 0  109.6 . 3 4 i  . r i g  2 6 ~ 1 . 8  s i r . 2  ,514 1 . 0 4 4 ~  
- 2 . 0  1.090 1 0 5 . 0  ,327 1.218 292.4 522.4 ,861 1.696A 
- 1 . 2  .586  9 1 . 2  ,437 1 .143  181.6 307.9 .643A 1.6430 
2 . 2  1.205 108.9  .328 .712 260 .5  524.1 .519 1.025A 
3 . 2 3  6 . 6 3  3 . 4 9  12.55 2/1 /2  4 1 . 1  6 2 . 0  26 .9  ,389 
- 1 . 3  . 5 8 1  9 1 . 3  ,434 1 .145  181 .7  309.4 .648A 1 .6430 
1 . 1  1.202 108.6  .322 ,161  259 .9  531 .9  -520  t.014A 
3 .54  6 .94  3 .46  12 .31  2 /1 /2  3 5 . 3  16 .9  2 8 . 4  .405 
-2 .4  1 .091  104.1 .323 2 .299  291 .2  5 1 1 . 5  .e80 ~ . T I B A  
2 . 3  
2 . 4  
- 2 . 8  
261 .8 
- 7 . 1  
8.1 
- 1 . 3  
5 . 5  
224 * 1 
152.2  
338 .  r 




1 . 2 0 2  
2 3 1 . 2  
338.9 
146 .7  
100.40 
241 .0  
337 .7  
124 .8  
96 .60  
2.8 
2 . 4  
- 2 . 9  
2 6 2 . 3  
- 7 . 7  
8 . 4  
- . 6  
6 . 7  
- 4 . 4  
6 . 9  





1 . 2 4 e  
.203 
. 4 2  7 
, 218  
1 . 1 3 4  
- 
. 1 2 1  
.464 
.307  
1 .430  
4-9590 4-9830 . 253  126.1  . 2  
8- S O . ?  5- 230 .427 3 . 3  2 .0  
1 3 . 5 2  9.18 5 . 5 3  
4-8800 5- 5 0 . 7  . i r 3  195 .3  -20 .2  
- 4 . 3  1.112 102.1 .321 1.344 307 .0  508 .2  .913 1.176A 1 0 3 . 1  ,680  
- 1 . 0  .519 9 0 . 8  ,450 1 . 1 3 3  181.0 302.2 .623A 1.6420 7 2 . 9  1 .366  
.8 1.195 110.7  .356 . I57  2 5 5 . 0  5 i 2 . 6  .488 1 . 0 2 1  83 .2  .a09 
4 . 3 3  7 . 7 3  3.65 12 .84  2/1 /2  2 9 . 1  1 1 9 . 2  2 6 . 0  .330 4.441 1 1 . 9  
1 . 0  
2 . 3  
- 3 . 0  
2 5 9 . 6  
-.. .. MAR3 ARRIVAL DATE = 2449840 ( 2 MAY 1991) - 
- 1 . 5  1.012 108.4 .354 1.221 278.3  541 .3  ,789  1 .654  
-.a .574 92 .7  .464 1 . 1 1 8  183.1 296 .1  .599A 1.6310 
3 . 6  1 .227  111 .9  .383  -805 261.4 504 .6  .497 1.112A 
2 . 6 0  6 . 0 1  3.81 14.37 2 /1 /2  80 .1  3 5 . 2  18.8 ,279 
8 9 . 3  .625 
1 0 . 9  1 . 3 6 2  
1 0 7 . 9  ,873 
8 . 1 3 2  11 .7  
9 1 . 8  ,633 
1 2 . 5  1 .365  
104 .6  .857  
5 . 3 2 3  8 . 9  
1 . 3  
2 . 1  
- 2 . 8  
218.3 
2 . 7  
5 . 8  
3 . 7  
-9 .0  
- 1 . 4  
6 . 5  
1 . 1  
- 4 . 8  
- 4 . 5  
7 . 2  
- 1 . 0  
- . 1  
- 6 . 5  
7 .8  
- 2 . 0  
2 . 9  
190 .8  
3 3 7 . 8  
151 .4  
203 .7  
338.9 
154 .3  
2 1 4 . 6  
1 5 5 . 3  
94.10  
96.30 
339 .  r 
98.20  
4-93?0 4-9840 .344 8 8 . 6  19 .1  
4-9870 5- 4 8 . 2  . le0 195.2  - 9 . 3  
1- 4 0 . 2  5- 110 .464 356.5 8 . 8  
13 .65  11 .06  7 . 2 5  
4-9540 4-9840 , 3 2 0  9 5 . 9  18 .4  
4-9670 5- 50.9 . 1 1 3  193.9  - 9 . 5  
5 -  10.9 5- 180 .434 . 7  8 . 3  
13 .04  10 .42  6 . 1 6  
- 1 . 1  1 . 0 1 7  101.1 -339 1 .236  283 .0  536.5 .817 1.6551 
- . 9  .580 93.1 .452 1.128 1 8 3 . 1  300.8 ,618A 1.6330 
3 . 1  1 .213  110.6 ,359 ~ 1 9 1  261.4  510.2 .507 1 .0751 
2 . 6 2  6 . 0 3  3 .66  13.61 2 /1 /2  6 6 . 1  4 1 . 5  2 1 . 1  ,319  
1 . 6  
2 . 2  








5 -  5 3 . 1  
4-9580 
4-9870 
5- 1 4 . 8  
4-9570 
4-00 10 
5-  5 5 . 8  
4-9190 
4-9SIO 




5- 4 9 . 0  
4-9840 .299 
8- 53.1  , 168  
5- 190 ,810  
12 .65  
4-9840 ,281 
1- 5 4 . 0  , 1 6 5  
8 -  200 .393  
12 .44  
102 .9  1 7 . 2  
192.8 - 9 . 8  
4 . 2  r . 5  
9 . 9 0  6 . 3 6  
109 .1  1 5 . 4  
192 .0  - 1 0 . 0  
6 - 9  6.3 
9 . 4 9  6 . 0 2  
116.0 1 2 . 8  
191.5 - 1 0 . 2  
8 . 6  5 . 1  
9 . 1 s  5 . 7 2  
- 1 . 6  
- 1 . 1  
2 . 7  
2 . 1 5  
- 1 . 8  
- 1 . 2  
2 .2  
2 . 9 5  
- 2 . 1  
- 1 . 3  
1 . 1  
3 . 2 1  
1 . 0 8 2  
.586 
1 . 2 1 2  
6 . 1 6  
1 .O87 
.589 
1 . 2 0 1  
6 . 3 6  
1 .094  
.591 
1 .203  
6 . 6 2  
105.8 
9 3 . 3  
109 .6  
3 . 5 5  
104 .1  
93 .5  
108.8 
3 . 4 1  
1 0 3 . 1  














12 .32  
1 .252  287 .7  131 .6  .a42 
1 . 1 3 5  184 .2  304 .8  .632A 
.781 2 6 1 . 2  516 .3  .115 
2 /1 /2  55 .4  4 9 . 6  2 4 . 3  
1.269 292 .1  526.8 .864 
1 .141  104.6 307.9 .66P3A 
2 f l f 2  4 6 . 4  60 .3  2 6 . 6  
1.281 291 .3  522.1 .603  
1.144 184.8 309.5 .618A 
.169 260.5 530.8 ,522 
2/1 /2  39 .6  1 4 . 1  28.3 
.r74 2 6 1 . 0  523 .2  .520 
1.662A 
1.8390 









, 3 5 1  
9 4 . 0  .641 
7 3 . 8  1 .367  
101 .3  ,845 
1 . 9  
2.3 
- 2 . 9  
262 .0  
2 . 2  
2 . 3  
- 2 . 9  




1 . 3 3 0  4.745 1 . 8  
696.0 .649 
74.8 1 .368  
9 1 . 9  .834 
4.341 7 .9  
2 2 3 . 9  
310 .1  
1 1 1 . n  
99 .70  
4-9840 ,264 
5- 5 1 . 0  ,163 
5- 210 , 3 0 3  
1 2 . 5 1  
9 1 . 8  .658 2 . 6  
7 5 . 3  1.369 2 . 4  
9 4 . 3  .E26 - 2 . 9  
4 .095  9 . 3  263 .8  
- 7 . 5  
8 . 2  
- 1 . 8  
6 . 2  





339 .6  
1 2 8 . 2  
9 7 . 6 0  
* 1 5 2  
.3Q3, 
.1a1 
1 . 2 * 1  
. I  82 
. A I S  
.e08 
1 . 1 6 4  
126.2  5 . 3  
193.0 - 9 . 7  
1 . 9  2 . 0  
8 .85  5.29  
4 . 2  
2 . 2  
- 3 . 0  
261 .8  
- 5 . 8  
1 . 1  
6 . 5  
1 1 . 1  
4-9340 .238 
5- 52.7  .169 
5- 230 .415 
12 .71  
.- .. . 
- 3 . 4  i . i o r  101.6 .x18 1.326 301.5 513.1 . 9 i 8  1 . 7 3 3 ~  
. I  1 .196  i i 0 . i  .346 . i s 9  256 .3  5 5 0 . 1  .496 1.023 
- 1 . 1  . 5 8 5  93.3  .445 1 .134  184.1 304.1 .630A 1.6380 
3 .86  7.26 3 .51  12.67 2/1/2 3 1 . 6  1 1 5 . 3  2 6 . 1  .350 
100.8 .615 
1 3 . 6  1 .366  
8 4 . 4  , 811  
4.328 1 2 . 0  
MARS ARRIVAL DATE = 2449850 (12  MAY 1991) 
- 1 . 4  1 .072  108.6 . 3 5 5  1 . 2 1 9  271 .8  545.2 .183 1.652 
2 . 1 9  6 .00 3 . 8 2  14.45 2/1 /2  88.8 34.5  1 8 . 4  ~ 2 1 7  
- . E  .578 9 5 . 3  ,465 1.118 186.1 295.7 .591A 1.6350 
3 . 8  1 .229  111.9 .384 . B O 8  261.8  503.8 ,497  1.119A 
4-9850 .348 
5- 4 9 . 0  . 181  
5- 170 , 4 6 6  
13.70  
4-9850 .319 
3- 180 .431 
12 .95  
5- 5 1 . 1  . i r 4  
8 7 . 2  ,627 
70.8 1.361 
108 .2  .876 
6 .252  12 .4  
8 9 . 7  .634 
12 .4  1.364 
1 0 4 . 9  ,860  
5 . 3 9 9  9 . 2  
1 . 3  
2 . 1  
- 2 . 9  
1 . 5  
2 . 1  
- 2 . 9  
2 6 1 . 7  
e a 9 . s  
4 . 4  
5 . 7  
3 . 3  
- 9 . 9  
186 .9  
339 .2  
1 5 2 . 0  
94.00 
. l Z l  
. 4  88 
.31e 
1 . 4 5 3  
88.9  19 .4  
193 .1  - 6 . 5  
3 1 1 . 5  8 . 9  
1 1 . 1 1  7 .28  
9 6 . 0  18.8 
191.7  - 8 . 6  
1 . 1  8 . 4  
10 .42  6 .14  
2 0 0 . 2  
340 .3  
111 .1  
96 .  eo 






5- 5 1 . 1  
- 1 . 4  1 .016  1 0 7 . 0  ,338  1.237. 282.7  540.8 .e16  1 .648  
- 1 . 0  . 5 8 5  9 5 . 6  .453 1 .127  186 .8  300 .6  .617A 1 .6370 
3.2 1.220 110.8 .360 .194 261 .8  509.4 ,508 1.080A 
e . 5 3  5 .95  3 .68  13.67 2 / 1 / 2  7 5 . 0  4 0 . 6  2 1 . 3  17 
4-9150 4-9850 .296 103.0 1 1 . 1  - 1 . 1  1.080 1 0 5 . 1  .324 1 .247  281 .5  535.9 ,843 1 . 6 5 0 A  9 2 . 0  .642 1 . 8  - 3 . 2  2 1 2 . 3  
4-9880 1- 5 3 . 9  ,169 190.4 - 8 . 8  - 1 . 1  .590 9 5 . 8  .443 1 .135  181.4 304.7 .632A 1.b38D 73.8  1 .367  2 . 2  1 . 0  341.0  
5- 53 .9  5- 190 -410  5 .3  7.6  2 . 1  1.213 109.6 .341 ,783  261 .6  5 1 5 . 9  ,118 l . " S l A  101 .6  -847  - 2 . 9  - 1 . 5  156.4  
12 .46  9 . 8 7  8 . 3 0  2.59  6 . 0 0  3 . 5 7  13 .06  2/1/2 6 2 . 6  4 8 . 4  2 4 . 1  .357 4 .193  1.8 263.3 - 1 . 4  98 .20  
. I  
6 .3 .  
. 6  
- 5 . 4  
.121 
-410  
. e 3 2  
.354 
. I  28 
,392  
* el&! 
, 318  
.159 . 382 
,101 
.Pee 
4-9560 4-9850 .216 109 .1  1 6 . 1  
4-9880 5- 5 5 . 1  .166 189.4 -8.B 
5- $ 5 . )  5- PO0 .392 8.0 6.5  
12.15 9 . 4 2  5 . 8 2  
4-9570 4-9850 . 2 5 l  115.9  1 3 . 7  
4-9880 5- 5 8 . 1  .164 188 .9  - 9 . 1  
11 .99  9 . 0 6  1 . 6 0  
5- 5 8 . 7  5- eio .3ee 9 . 9  5.2 
- 1 . 6  1 .085  104.5  .314 1.261 292 .5  5 3 1 . 3  .E66 1.657A 9 3 . 9  .649 
- 1 . 2  .594 9 6 . 0  ,437 1 .141  187 .8  307 .9  ,643A 1.639D 74 .6  1.368 
2 .2  1.208 108.8 ,327 .176 261.4  122 .3  ,522 1.03OA 9E.E ,030 
2.13 6 . 1 5  3.50 12.61 2 /1 /2  5 2 . 5  58.6 28.5 ,391 4 . 3 8 9  7.4 
-1 .8  1 .091  103.4 .306 1 .271  291.5 526.7 .e88 1.668A 9 5 . 7  .658 
- 1 . 3  ,198 9 8 . 1  .433  1.144 188.1 509.8  .649A 1.639D 75.4 1.369 
S.7 1.204 108.4 .320 ,710  260 .9  529 .8  ,124 1.016A 9 4 . 7  ,821 
2 . 9 4  6 . 3 4  3 .46  12.33 2 / 1 / 2  4 4 . 8  72.7 28.L .413 4 . 1 0 4  8.8 
2 .1  - 5 . 7  2 2 2 . 3  
2 . 2  1.0 3 4 i . 4  
I -E.O - 2 . r  i s 5 . i  
, 264.4  2.3  99.80  
, 2 . 4  - 7 . 1  2 3 0 . 1  
1 2.3 7.9  341 .6  
1 9 6 1 . 1  5 . 0  I00 .70  
- 3 . 0  - 2 . 4  1 5 0 . 6  
280 
81,OPOVER T l U E  : 30 D A Y S  1995 INBOUND 
.- .- __ 










4-9860 .294 103.2 18.2 -1 .3  1.079 105.7 .322 1.242 207.3 540.1 .e43 1.642 89.9 .643 1.7 - 
5- 54.7 ,173 187.5 -7.5 -1.1 .597 98.4 -444 1.137 190.9 304.7 .632A 1.6420 73.0 1.367 2.1 6.7 342.1 e411 
5- 190 .411 6.2 7.6 2.7 1.214 109.6 .342 .785 262.0 S14.7 . 5 1 7  1.054A 101.9 .a49 -3.0 -2.0 157.4 -231 










.272 1119.0 16.7 
.170 186.5 -7.6 
.392 9.1 6.5 
12.00 9.44 5.86 
,252 116.0 14.6 
.168 105.8 -7.6 
.380 11.0 5.2 
11.16 9.05 5.51 
.218 126.3 7.8 
.ill 186.8 -7.5 
.398 9.8 2.0 
11.69 8.56 4.96 
-1.4 1.084 104.4 .310 1.256 292.4 535.7 .e67 1.6441 91.9 
-1.2 .601 98.6 .437 1.143 191.4 308.1 .643A 1.6430 74.8 
2.2 1.209 108.8 ,321 .778 261.8 521.4 .523 1.0321 90.8 
2.56 5.98 3.58 12.64 2/1/2 59.4 5 1 . 5  26.4 .392 4.378 
-1.6 1.089 103.1 .300 1.269 297.6 531.3 .e89 1.650A 93.7 
-1.3 .604 90.7 .433 1.147 191.7 310.1 .650A 1.6440 75.1 
1.7 1.205 108.3 .319 .772 261.4 520.9 ,526 1.018A 95.1 
2.71 6.12 3.54 12.34 2/1/2 50.4 70.9 20.3 .416 4.091 
-2.2 1.100 100.8 .287 1.298 308.4 522.9 .925 1.671A 96.E 
-1.2 .600 98.5 .440 1.141 191.2 306.9 .639A 1.6430 74.5 
.7 1.199 109.3 .334 .763 258 .1  547.6 .508 1.010 86.2 
3.13 6.54 3.61 12.47 2/1/2 38.5 109.5 27.9 .379 4.151 
1 .6so 2.0  -4.5 220.1 .ti9 
1.369 2.2 7.3 342.1 .392 
t .e38 -3.0 -3.3 156.4 -204 














I .669 3.2 
, 1.368 2.1 
t .a15 -3.1 
11.6 265.3 
-6.3 229.2 .127 
7.6 342.6 -380 
-3.2 152.2 .I82 
-6.8 242.4 .149 
7.1 342.4 398 
3.7 133.6 1192 
10.6 99.10 1.197 




















1 8 5 . 7  -6.0 


































-2.4 - .8 
. l  
3.06 
-1.0 
- WARS ARRI  VAL DATE = 244907 
.339 1.228 281.7 
,456 1.132 193.9 
-362 ,799 262.5 
13.80 2/1/2 92.3 
.32t 1.239 286.9 
.446 1.142 194.7 
.342 ,787 262.4 
13.15 2/1/2 79.1 


















.e11 1.644 8 5 . 7  
,616A 1.6180 72.5 
,509 1.088.4 103.5 
21.1 ,315 5.455 
.e41 1.637 8 8 . 0  
.632A 1.6510 73.8 
.518 1.057A 102.2 





















































1.223 1 1 0 . 7  
.640 1 . 5  
1.366 2.0 



















.067 1.635 90.0 
.644A 1.6530 74.9 
.524 1.034A 90.9 
26.5 .393 4.355 
.651A 1.6550 75.6 
,127 1.019A 95.4 
28.5 ,419 4.063 
.e90 i.637A 91.0 
1.097 100.5 .e80 1.289 308.7 527.8 .e28 1.6491 94.7 .669 2.9 -6.8 241.9 
.611 101.3 .440 1.148 195.2 308.3 .644A 1.6530 74.8 1.370 2.1 7.0 343.3 
1.200 109.0 .329 ,765 258.0 546.4 ,813 1.016 86.9 .e17 -3.1 2.5 135.9 
6.27 3.71 12.40 2/1/2 43.2 t06.9 28.5 -391 4.063 11.1 266.6 10.0 99.70 
1.082 104.3 .307 1.251 292.2 
.611 101.4 .439 1.149 195.3 
1.210 108.7 ,327 ,779 262.2 
5.86 3.75 12.67 2/1/2 67.0 
1.087 103.0 .e96 1.263 297.6 
.613 101.4 ,435 1.153 195.6 
1.206 108.2 ,318 ,773 261.8 




































, 135  
,392 
















. 3 9 1  
.209 
. Z O R  
.110 
. 3  t R  
.le5 
.263 
. 1 2 5  
,381 * 
.1R3 
1 .105  











1 . P I 9  
.2ea 
.ita 















_. . . 
97.1 20.0 
182.4 -4.4 
4.4 8 . 5  
11.06 6.88 
1.103 99.3 .e75 1 . 3 0 1  314.7 524.0 
, 5 5 7  100.4 .526 1.071 189.7 277.1 
1.190 119.2 .489 , 7 5 1  243.9 566.6 
6.47 4.76 11.96 2 / 1 / 2  39.1 140.5 
.944 1.659A 95.9 
.508A 1.6340 63.9 
.384 1.117 88.0 
16.9 ,168 6.825 
,944 1.659A 95.9 
.592A 1.6450 70.3 
,450 t.057 77.6 
22.7 .266 5.0~7 
IUN 1995) -- 
.e07 1.647 83.7 
.617A 1.6650 72.4 
.510 1.092A 105.8  
21.3 .313 5.410 
,675 3 . 5  
1.348 1.9 

















1 1 . r r  
.326 
. 1 9 7  
.43B 





- MARS ARRI  




.215 1.301 314.7 524.0 
e471 1.118 192.8 294.5 
.395 . 7 5 8  252.0 560.5 
13.74 2 /1 /2  39.1 131.6 
VAL DATE = 2449880 (11 d 
.342 1.227 281.0 552.4 
.4S9 1.141 198.0 301.0 
,363 ,801 262.8 507.2 
13.86 21112 100.1 38.3 
_ _ _  ._ 
4-9540 
4-9910 
5- 5 3 . 7  
4-9880 
5- 5 3 . 1  













4-9110 4-9880 . e 9 5  1 0 3 . 0  i 9 . i  - 1 . 0  1.077 105.0 . 3 2 2  1.237 286.5 140.4 .a39 1 . 6 3 5  86.1 ,649 1 . 7  1 . 5  201.3 
4-9910 5-  56.0 ,193 181.0 -4.3 -1.1 .619 104.2 ,450 1.151 198.9 305.5 .634A 1.6690 73.8 1.371 1.9 6.2 343.6 
5- 56.0 5-  190 .4ll 8.1 7.T 2.8 1.217 109.6 ,343 .189 262.7 513.2 .519 1.060A 102.3 ,812 - 5 . 1  -2 .8  159.1 
12.79 10.30 6.29 2.41 5.82 4.09 13.20 Z / l l Z  87 .8  15.5 24.3 , 3 5 5  4.756 8 . 0  266.3 -3.6 9 8 . 5 C  
4-9560 4-9080 .269 110.2 17.9 -1.1 1.081 104.3 .305 1.248 291.9 544.3 .e67 1.629 88.1 ,655 1.9 -1 . 7  213.5 
4 - 9 9 1 0  5- 57.9 .I90 179.9 -4.2 -1.2 .623 104.3 .443 1.159 199.6 309.1 .646A 1.6720 75.0 1.313 2 . 0  6.7 343.9 
5- 57.9 5- 200 .391 11.0 6.6 2.2 1.212 108.7 .327 .781 262.6 519.9 . 5 2 5  1.036A 99.2 .E41 - 3 . 1  -4.3 l S R . 6  
12.19 9.83 5.80 2.36 5 . 7 8  4.03 12.70 2/i/2 75.4 55.1 26.9 .394 4.297 6.0 267.4 e2 100.30 
4 - 9 5 7 0  4-9880 .e45 116.3 16.1 -1.2 1.086 102.9 .292 1.259 297.5 540.3 ,091 1.627 89.9 a660 2.1 -4.2 224.3 
4-9910 5- 59.1 .le8 179.2 -4.2 -1.3 ,626 104.3 ,439 1.163 199.9 311.5 .653A 1.6740 75.7 1 . 3 7 5  2 . 0  7 . 0  344.0 
6-  59.1 5- 210 .378 13.0 5.3 1.7 1.207 108.2 .3l7 .775 262.2 527.3 .529 1.021A 95.0 e832 - 5 . 1  -4.6 155.1 
11.79 9.30 5.40 2.40 5.02 3.90 12.37 2/1/2 64.5 67.8 29.0 ,421 3.999 1 . 3  260.1 3 . 5  101.50 
A-9590 4-9880 
4-9910 s- S8.2 



































-1.5 1.095 100.3 ,274 1.281 309.0 532.6 .930 1.6321 92.0 
.7 1.201 100.8 .325 ,166 259.5 545.2 . S I 7  1.015 0 1 . 5  
2.63 6.05 4.01 12.35 2/1/2 48.6 104.6 29.3 .401 3.952 








1 . 3 7 4  2.0 
-6.5 240.7 
6 . 8  315.9 
1.4 138 .0  
9.1 100.40 













4-9910 5- 52.9 
5- 52.9 5- 240 
--- _-- . ___ 
-1.9 1.100 99.0 .268 1.292 315.1 529.0 ,946 1.638A 94.0 
-1.0 ,610 104.1 ,463 1.137 197.7 299.4 .611A 1.6640 71.0 
,l 1.197 111.8 .373 .760 254.3 558 .0  .477 1.044 79.9 
2.79 6.20 4.22 13.29 2/1/2 43.6 127.6 24.7 -300 4.669 
WARS A R R I V A L  DATE I 2449890 (21 JUM 1995) - _._ - 
-.9 1.077 106.0 .324 1.236 285.8 552.3 .E36 1.636 r 4 . 2  .654 1.7 
-1.1 .635 107.3 .455 1.167 203.6 306.5 .636A 1.6980 73.9 1.375 1.8 
2.44 1.06 4.49 13.24 2/1/2 96.4 44.7 24.8 .3S5 4.611 0.2 286.9 
-.9 1.081 104.3 .305 1.246 291.5 548.5 ,865 1.626 86.3 .650 1.0 
107.3 .448 1.175 204.3 310.2 .648A 1.7020 15.1 1.378 1.9 
108.7 -327 .?e2 262.9 519.2 .526 1.0381 99.5 .a43 - 3 . 1  
4.45 12.73 2/1/2 84.1 54.0 e7.6 e394 4.194 6.7 268.1 
2.0 i . z m  109.6 .343 .mi 263.i 512.6 .sza 1.063~ 102.0 .e54 -3.2 
4-9550 4-9890 
4-9920 ¶ -  5 8 . 7  
s- 56.7 5- 190 
4-9580 4-'9890 
4-9920 I- 50.5 
5- 58.5 5- 200 
4-9570 4-8890 
4-9920 S- 19.8 










- 2 , s  
2.0 
4.70 
-1.0 1.085 102.9 .291 1.255 297.2 S44.6 .E90 1.620 88.1 .663 2.0 -2.9 220.8 
-1.3 ,643 107.3 .444 1.180 204.8 312.7 .656A 1.1040 71.9 1.379 1.9 6 . 7  344.1 
1.7 1.208 108.1 ,517 .776 262.5 526.5 ,550 1.022A 96.1 .E33 - S . l  - 5 . 2  156.4 





4-0190 4-9890 ,201 126.6 
4-0920 5- 59.3 .e06 176.4 
5- ID.3 I- 230 -383 14.3 
11.57 9 . i l  
-1.2 1.094 100.1 .e70 1.275 309.1 537.3 .932 1.419A 91.0 
-1.3 ,641 107.5 .446 1.178 204.6 311.4 .e531 1.1040 75.6 
7 1 202 108 6 322 767 260 1 5 4 2 5 2 0  1.014 88.0 
z . i e  ; . a i  4.ii ni .31  n i m  5s:o idz:s i 0 . 4  ,420  3.811 












STOPOVER TIME : 30 0115 1995 INBOUND SWlNGDY MISSION DURATION = 640 CAYS 
WARS ARRIVAL QATE = 2449890 
21 JUN 1995 
LAUNCH A R R I V E  S P E E C l  R A l  DECLl I 1 V 1 P S I  1 ECCEN SWA T H E T I  THE12 PERlH APHEL PSI  2 V 2 I 2 OECLZ R A Z  S P C C C P  
OEPART SUNGOY SPEED3 R A 3  OECL3 I 3 V 3 P S I  3 ECCEN SWA THE13 THE14 PERIH APHEL P S I  4 V 4 I 4 OECL4 R A 4  SPCEC4 
6WNCDY RETURN SPEEDS R A 5  DECLS I 5 V 5 PSI  5 ECCEN SWA W E T 5  THE16 P E R I H  APHEL P S I  6 V 6 1 6 DECL6 R A 6  SPECC6 
PROP AERO OVL OVA- EVA QVO --EVR TYPE SUN A SUN R KAPPA - A  E INC RAP OECLP ETA PERlC 
.-96llll 
4-9920 
5- 5 5 . 0  
- -  
4-9560 
4-9930 
s- 59.2  
4-9570 
4-9930 
5- 6 0 . 5  
4-9190 
4-9930 






8- 6 1 . 3  
4-9590 
4-9940 





5- 5 5 . 0  
5- 240 
4-*900 
5- 59.2  
8- 200 
4-9900 
5- 6 0 . 5  
5- 210 
si82 1 3 0 . 2  
,212  1 7 8 . 9  
, 4 3 1  9 . 1  
11 .51  9 . 0 0  
, 272  1 1 1 . 0  
.231 1 7 4 . 0  
,390  12.8 
13.20 10.86 
.244 116.9  
.229 1 7 3 . 4  
-376  1 5 . 0  




-198 126 .8  
.229 173 .6  
a379 15 .6  
11.95 9 . 6 3  
4-9900 .178 130.4  
5- 56.7  .234 175.3  
5- 240 ,419  1 1 . 9  
11.88 9 . 4 1  
9 . 3  
- 2 . 1  
. 3  
4 944 
1 9 . 0  
- 1 . 0  
6 . 7  
5 .85 
1 1 . 6  
- . 9  
5 . 3  
5.38 
1 3 . 7  
-1 .0 
2.1 
4 . 6 6  
11.1 
- 1 . 1  
. 3  
4 . 3 9  
- 
- 1 . 5  
-1  .o 
. I  
2 . 5 7  
-.e 
- 1 . 2  
2 . 3  
2 .35  
1.098 9 8 . 8  .262 1.285 3 1 5 . 4  533 .9  
.630 107 .3  ,462 1.159 202.0 303 .1  
1.199 111.0 ,360 ,162 255.7  5 5 6 . 1  
5.99 4 . 5 6  13.04 2 /1 /2  4 9 . 0  124 .6  
1.080 1 0 4 . 5  .307 1.244 290.9  5 5 2 . 5  
.661 110.6 , 4 1 7  1.201 209.7  311.7 
5 .17  5.00 1 2 . 7 6  2/1 /2  9 2 . 9  5 2 . 9  
MARS ARRIVAL DATE = 2449900 I 1 J 
1 . 2 1 4  i 0 a . 7  .327 ,784 263.2 518 .5  
- . O  1.084 lf12.9 .290 1 . 2 5 3  296 .9  548.9 
- 1 . 3  ,664 1 1 0 . 5  . 4 5 3  1 . 2 0 1  210.2  3 1 4 . 4  
1 . 7  1.209 108.1 .316 ,718 262 .9  525 .1  
2 .27  5 . 6 9  4 . 9 7  12 .40  2/1 /2  81.3 6 4 . 9  
,948  1.622A 
.624A 1 .6950 
.488 1 . 0 3 1  
26 .5  ~ 3 2 3  
UL 19951 - 
,862 1.626 
.652A 1.7500 
.528 1 .04 lA  




3 1 . 0  e426 
-1 .0  1 . 0 9 2  100.0 ,266 1.211 309.1 542 .0  ,932  1.609 
-1 .3  .663 110.5  .454 1 . 2 0 5  210.0 313.0  .650A 1.1520 
. 7  1 .203  108.4 .319 ,769 260.1 5 4 3 . 1  .523 1.014 
2.32 5.74  4 . 9 6  12 .27  2 /1 /2  62.2 100.1 32 .0  .419 
- 1 . 1  1.091 9 8 . 7  .25D 1.279 315.6 538.0 .949 1.609A 
- 1 . 1  , 6 5 5  1 1 0 . 7  ,466 1 .189  208.6 306.7  .635A 1.1440 
- 1  1.200 110.4  .351 .764 256 .9  5 5 4 . 1  -496  1.032 
2.40 5.82 5.09  12.86 2 / l / Z  55 .4  121.8 20.5 a343 
9 2 . 1  .SI7 
7 2 . 0  1 .373  
81.3 .e13 
4 . 3 6 2  11 .9  
8 4 . 6  .663  
1 5 . 3  1.384 
9 9 . 8  .e44 
4.034 6 . 7  
8 6 . 4  -668 
76.2  1.386 
9 6 . 4  -835 
3.738 6 . 4  
8 9 . 3  .676  
7 6 . 0  1.385 
8 8 . 5  .e21 
3.631 8 . 9  
2.8 
1 . 6  
- 3 . 3  
266.1 
1 . 8  
I .6 
-3 .2  
268. 5 
1.9 
1 . 8  
- 3 . 1  
269 .2  
2.3 
1 . 8  
- 3 . 2  
269 .2  
2,s 
1 .8 
-3 .3  
267. 5 
- 6 . 0  245.3 . i e o  
0 . 7  i2n.s . e31  
5 . 6  3 4 3 . 1  .431 
1 1 . 5  9 6 . 9 0  1.086 
1.2 2 0 5 . 5  -107  
6 . 1  343.9  -390 
- 5 . 3  160.6 - 2 1 3  
-1 .2  101.40 1 . 1 9 7  
- 1 . 5  216 .9  .lo2 
- 5 . a  6 . 4  343 .6  i s 7 r -376 ,187
2.D 102.8D 1.161 
- 5 . 1  236.1 ,101 
6 . 3  343 .8  . 3 ? 9  
- . I  1 4 1 . 9  . 1 7 I  
7 .8  102 .20  1 . 1 0 3  
- 5 . 1  245.2 -110 
5 .5  343.3 . 4 1 9  
5 . 3  1 3 1 . 0  a 2 1 9  
10.7  98.40 1.049 
4-9910 ' ,246 111 .4  
5- 6 1 . 3  .260 1 7 1 . 3  
5- 210 .373 16 .0  
13.41 11.14 
10.2 - . 1  1.084 103.0  ,291 1.251 296 .3  553 .1  
.4  - 1 . 3  .691 113.8 .466 1.247 216.2  316.8 
5 . 4  1 . 1  1.210 100.0 c316 .779 265.3 5 2 4 . 9  
5 . 4 1  2 .27  5 . 6 9  5 . 1 3  12 .42  2 /1 /2  9 0 . 2  03.4 
4-9910 .191 127.2  14 .8  - . 8  1.091 100.0 .E64 1 .267  309 .0  546.5 
5- 6 1 . 4  .260 111.2 . 4  - 1 . 5  ,691 113.0 .466 1.247 216 .2  316.8 
5- 230 .375 1 7 . 0  2.1 .1 1.204 100.2 ,316 .770 2 6 1 . 3  5 4 2 . 0  
1 2 . 6 0  1 0 . 3 I  4 . 6 4  2 .23  5.65 5 . 7 3  12.24 2 /1 /2  10 .2  9 7 . 8  
.087 1.616 04 .7  
.665A 1.8280 7 6 . 6  1. 
.533  1.025A 9 6 . 6  
32 .9  e420 3.520 
.932 1 .602  8 7 . 7  a 
.66SA 1.0280 7 6 . 6  10 
,527 1.014 09.1  m 
34.L ,420 3.396 
4-9910 .175 130.8 
3- 50.4 .LO4 112.5  
3- L4O ,406 14.0 
12 .46  10.19 
b73 1.9 
I95 1 . 7  
I36 -3 .2  
1.1 L69.4 
180 2.1 
195 1 . 1  
122 -5 .P  
1.1 C69.S 
- . 3  z 1 z . e  . i o 2  
6 . 1  342 .9  ~ 3 1 5  
- 6 . 5  159.1 . l e9  
1 . 3  105.9D 1.061 
-4 .2  232.r -100 
6 . 1  342.9 e315 
- 1 . 9  144 .0  .174 
6 . 0  103.60 1 . 0 2 1  
i e . 7  - .e 1.096 9 8 . 6  .ess 1 . 2 7 s  315 .1  543 .5  . w o  1 .600  80.8 ,684 e.3 - 5 . c  240.4  . m e  
. 2  - 1 . 2  .604 1 1 4 . 1  .416 1.C34 elS.0 310.0 .641A 1.8210 14.8  l.59L 1 . 1  5 . 5  343.5 .408 
.S . l  1.201 109.8 .Ut ,166 C58.0 593.0 ,104 I.OC8 8 3 . 4  ,818 -3 .3 5 . 9  153 .5  .E09 






STOPOVER TIME = 30 DAYS 
LAUIJCH SUNGOY SPEtCl R A l  DECLl 1 1 V 1 
SUNGDY A R R I V E  SPEED3 RA3 DECLS I 3 V 3 
D E P A R T  RETURN SPEEDS R A 5  DEC1.S I 5 V S 
PROP AERO OVL O V A  EVA 
I- 220 5- 253.9 .454 73.9 
S- 253.9 5 -  440 - 5 4 4  311.0 
5 -  470 5 -  660 .264 7 1 . 6  
21.56 1 5 . 5 1  _ _  
1997 OUTBOUNO 
PSI 1 ECCEN SMA 
PSI 3 ECCEN SUA 
PSI 5 ECCEN SHA 
DVD EVR TYPE 
UISSICnN OURATI@N : 440 DAYS 
MARS ARRIVAL DATE E 24S0440 
P P  OEC 1996 
T H C T l  THE12 P E R l H  APHEL P S I  2 V 2 I 2 DECL2 RA2 SPCLC2 
THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPEED4 
THCTS THE76 PERIH APHEL PSI 6 V 6 I 6 DECL6 RA6 SPEED6 
SUN A SUN R RAPPA - A  E I N C  PAP OECLP ETA P C l l C  
SWINGDY 
MARS ARRIVAL DATE : 2450440 (22  OEC 1996) 
19 .6  1.6 .936 116.4 .436 .907 230.6 268.5 .494A 1.3200 6S.2 1.284 2 .0  4 . 2  322.8 
3 . 8  1.6 1.382 112.4 .S24 1.188 290.8 516.5 ,566 1.810A 111.9 .603 .4 - 2 . 9  188.6 - 2 7 3  
34 .1  4 . 2  .736 109.9 .353 1.516 234.8 389.4 ,981 n2.0510 91.5 1.145 - 4 . 2  -23.3 359.5 a 2 3 1  
9 .67  6.05 9.43 5.84 13.04 l /U l  4 1 . 1  47.0 11.8 .203 9.713 171.5 2 3 8 . 8  -1 .1 84.7L 1 .760  
- HARS ARRlVAL DATE 5 2450450 ( 1 JAN 1997) 
5- z i a  5- 248.9 .37s 79.8 2 1 . 4  .a .e31 110.7 .453 .774 210.5 250.2 . 4 2 3 ~  i . w s o  6 3 . 3  1.209 2 . 7  1 . 2  323.9 .559 
5- 480 5- 650 .a06 72.3 29 .3  2 . 1  . ~ 6 9  113.3 ,396 1.638 244.4 385.1 ,989 2 . 2 8 1 0  97 .1  i. ie.6 - 2 . 8  - 1 8 . 2  353.3 .23a 
5- 248.9 5-  4511 -560 305.7 3.4 1 . 5  1.370 113.5 ,519 1.139 206.2 5 2 4 . 3  ,548 1.729A 105.7 . S I 0  . I  e9 181.1  - 2 3 6  
L9.91 14.83 7.89 1.13 8.Sl 6.94 13.07 112/1 54.0 5 0 . 7  18 .3  .192 6 . 2 9 8  172.8 243.5 - 4 . 1  90.80 1.010 
5- 220 5- 254.6 a 4 4 5  73.4 19 .4  1.7 ,939 115.8 ,446 ,911 231.4 270.5 .50SA 1.3180 66.0  1.286 1 . 9  4 . 3  322.9 ,528 
5- 254.6 5- 4 5 0  a529 5 1 1 . 7  4 .1  1 . 7  1 .371 111.8 , 3 1 0  1.167 291.4 120.1 , 3 7 1  1.762A 108.2 ,189 .3  - 2 . 6  107.7 -247  
5-  480 I- 660 .291 7 4 . 3  32.0 3.6 .754 122.3 ,383 1.582 240.3 390.5 ,976 2.1880 98.3 1.157 - 3 . 6  -19 .8  356.7 - 2 4 6  
21 .41  16.01 9 .47  5.40 8.78 6.54 13.28 1 /2 /1  47 .0  4 4 . 1  11.2 ,215 10.240 115.7 238.0 - S O  63.9L 1 - 9 8 ?  
. . 
s- 210 5-  249.2 ,371 79.5 
5- 249.2 5- 460 .SS2 306.2 
1- 490 5- 650 .341 74.9 
20.36 11.61 
I- 220 1- 2SS.l .439 73.0 
I- 255 .1  5- 460 . S t 7  312.3 
5- 490 5-  660 .323 77.0 
21 .5  7 16.70 
_. . 
I- 210 S- 249.4 ,369 79.4 
5- 249.4 I- 470 .549 306.6 
5- 500  I- 850 .381 77.6 
21.10 16.71 
_ _  -. HARS ARRlVAL DATE = 2410460 (11 JAN 1997) - ._ . -. 
21.2 - 9  ,834 110.4 .447 .Til 210.8 251.1 ,429A 1.123D 63.7 1.211 2.7 5 .3  324.1 * 5 5 2  
3 . 6  1.6 1.366 113.2 ,512 1.126 286.3 528.1 ,550 1.702A 101 .9  .160 .6  2 .0  179.2 e 2 1 8  
1.80 4.69 8.08 7 . 8 7  13.44 1 /2 /1  61.1 49.0 11.8 . l o ?  6 .447  173.0 243.4 - 3 . 8  90.80 1 .074  
2 8 . 1  2 .s  .794 i i s . 8  .438 1.752 250.0 316.3 ,984 2.5190 9 7 . 9  1.183 - 2 . 5  -16.4 3 s i . o  . e s s  
1 9 . 2 .  1 . 7  .941 115.4 .439 .915 232.1 2 1 2 . 0  . S l S A  1.3170 6 6 . 6  1.288 1 .9  4 .3  3 2 3 . 0  m511  
4 .3 1.8 1.372 111.4 ,500 1.150 291.9 524.4 . 1 7 5  1.726A 104.8 .577  .3  -1.9 186.1 .e23 
3U.S 3.2 , 1 7 7  114.8 .419 1.612 245.7 391.6 ,971 t?.S75D 9 9 . 2  1.172 -3 .1  -17 .1  314.4 -263 
9 . 3 2  4 .87  8.26 7.37 13.61 1 / 2 / 1  5 3 . 2  42 .9  10.7 .e25 10.733 17S.7 t?58.3 - 8  83.4L 2 .185 
- . .- -- MARS ARRlVAL DATE = 2450470 (21 JAN 1997) - 
21.2 .9 ,831 110.3 .441 . I 7 8  211.0 251.4 .432A 1.125D 63.8 1.212 C.7 5.3 324.1 -549  
27 .9  2 .3  ,626 118 .4  ,489 1.917 2S1.4 387.5 ,919 C . 8 5 5 0  9 6 . 9  1.204 -2.2 - 1 4 . 9  3 4 9 . 2  .e83 
7 . 7 7  4 .39 7.78 8.95 13.91 1/2/1 69.0 47 .6  17.5 .199 6.516 173.2 C43.L -3.5 90.60 1.111 
3.7 1.6 1.363 113.2 .so8 1.116 286.0 532.0 ,549 1.683A 9 8 . 1  .5se .e 3.1 176.0 .ea1 
2 84 
STOPOVER T I M E  E 30 O A Y S  
LAUNCH SWNGOY SPEED1 
SWNGBY ARRIVE SPEED3 
DEPART RETURN SPEE05 
PRGP 
'1- 220 5- 232.0 ,401 
5- 2 5 2 . 0  5- 420 .589 
21.59 
5- 220 5- 253.0 .466 
5- 4 5 0  I- 700 
5- 253.0 5- 430 ,564 
5- 460 5- 700 . l e 9  
20.79 
_I__-- 
R A I  OECLl 
A I3  DECL3 
R A 5  OECLS 
AERO nvL 
73.2 20 .3  
8 5 . 0  6 . 2  
13.85 10.29 
74.5 1 9 . 9  
310.1 3 . 5  
8 6 . 0  4 . 3  
13.96 9.94 
3 0 9 . i  3.1 
- . _. 
MISSIC'N OURATION 4 0 0  C A Y S  
2 DCC 1996 
I 1 V 1 P S I  1 ECCEN SHA THE11 THE12 PERIH APHEL P S I  2 V 2 I 2 OECL2 RAP SPCCDP 
I 3 V 3 P S I  3 ECCEN SMA THE13 THET4 PERIH APHEL PSI 4 V 4 I 4 DECL4 R A 4  SPEC04 
I 5 V 5 P S I  5 ECCEN SMA THE15 THE16 PERIH APHEL P S I  6 V 6 I 6 DECL6 R A 6  SPEED6 
O V A  EVA D V O  EVR TYPE SUN A SUN R KAPPA - A  E INC RAP DECLP ETA P C R l C  
1997 OUTDOUND S W I N G O Y  
MARS ARRIVAL D A T E  = 2 4 5 n a ~ n  
MARS ARRIVAL D A T E  = 2450420 I 2 DEC 1996) 
1 .4  .928 118.1 .484 .e95 228.5 263.2 .462A 1.3290 63.0 1.279 e .1  4 . 1  322.4 ~ 1 8 9  
-4.4 .614 100.6 .304 1.334 206.6 408.6 .928 1.1390 100.8 1.112 4 . 9  22.6 359.0 .e60 
7.74 11.11 3 .56  13.51 1 /2 /2  33.0 31.0 13.4 .113 8 . 5 9 1  174.4 239.4 -3.1 86.7L 1.318 
1 .5  .933 117.1 .a68 .902 229.5 266.1 ,419A 1.324E 64.2 1.282 2 . 0  4 . 2  322.6 - 5 6 4  
1 . 5  1.389 113.2 .540 1.216 209.9 512.6 .559 1.873A 1 1 5 . 5  .622 .I - 2 . 9  188.9 - 3 0 2  
- 5 . 5  ,680 102.7 ,316 1.351 211.5 409.1 ,924 1.778D 101.2 1.117 6 . 1  25.6 3 5 6 . 8  .27? 
6.83 10.21 4 .01  13.60 1 /2 /2  37.1 32 .9  12.5 ,189 9.158 175.0 239.1 -2.2 85.6L 1 . S 4 1  
1.4 1.398 114.2 . 5 6 i  1 .253 208.6 5 m . r  . s 5 0  1 . 9 5 6 ~  119.2 ,644 . e  -2 .7  ie8.s  ,337 
- MARS ARRIVAL DATE = 2450430 (12 OEC i99e )  - 
MARS ARRIVAL DATE = 2450440 ( 2 2  DEC 1996) - - 
5- 220 5- 254.6 .445 73.4 19.4 1.7 .939 115.8 .446 .921 231.4 270.5 .5OSA 1.3180 6 6 . 0  1.286 1.9 4 . 5  322.9 ,529 
5- 234.6 5- 4 5 0  .529 311.7 4 . 1  1.7 1.377 1 1 1 . 8  . 5 in  1.167 291.4 520.5 .)TI 1 . 7 6 2 ~  m8.z .sa9 .s -2 .c 187.7 .e*?  
5- 480 5- 700 .254 90 .3  - 5 . 3  -10.7 ,698 107.2 .347 1.400 221.3 410.2 . 9 i 4  1 . 8 8 6 ~  102.3 1 . 1 2 ~  11.4 36.0 345.7 .347 
20.44 15.04 9 . 4 7  5.40 0.78 5.57 1 5 . 1 5  i i 2 i 2  4 7 . 0  42.6 11.2 .211 i 0 . 2 4 0  ~ 7 5 . 7  zse.6 - .c  8 3 . 9 ~  1 .981  
5- 210 5- 2 4 9 . 2  . 3 n  79.5 21.2 .9  .e34 110.4 .447 .vi  210.8 251.1 i . 1250  6 3 . 7  1.211 2.7 5 .3  324.1 .s5e  
I- 490 5- 690 .347 95.8 62.8 i 8 . 1  .TOG 111.0   ST^ 1.404 251.3 401.8 .926 z.0410 10t.0 1.144 -1e.i -50 .1  21.7 .430 
5- 230 5- 282.5 ,533 88 .4  17.3 -2.6 i .mi 118.7 .sa6 i . 2 3 9  259.7 301.7 . e m  i .8670  71.2 1.594 i . ~  2.8 317.6 , 4 7 1  
5- 249.1 5- 460 ,552 506.2 3.6 1 . 6  1.366 113.2 .512 i . 1 2 6  286.3 528.1 . 550  1.702A 101.9 .560 .6 2 .0  179.2 -218 
2 0 . 5 2  15.83 7.80 4.69 8.08 8.03 17.06 1 /2 /1  61.1 54.6 11.8 -197 6.447 173.0 e43.4 -3.8 9 0 . 6 0  1.074 
5- 262.5 5- 460 .477 319.6 5 . 8  2.1 1.380 109.1 .490 1.184 298.9 519.7 ,604 1.764A 107.4 .598 -.3 -6 .4 193.1 .239 
5- 490 5- 710 ,233 93.8 6 . 4  -6 .1  .695 107.9 .360 1.392 220.6 415.1 .e91 1.0930 103.8 1.129 7.0 27 .1  1.7 -327  
2 1 . 8 0  16.60 11 .55  1.20 8.58 5.05 14.16 1 /2 /2  44 .9  29.7 3 . 6  .264 3 1 . 4 9 2  57.5 131.5 -57 .1  95.80 0.046 
5- 250 5- 328.5 .431 8 5 . 5  16.6 -3.0 1.062 113.4 -419  1.188 265 .1  392.7 .690 1.6861) 9 9 . 1  1.387 *.e -2 .6  299.8 - 3 0 5  
5- 490 5- 730 ,183 103.8 16.7 -1 .9  .666 104.2 .353 1.320 209.9 423.7 ,854 1.7860 105.3 1 .116  3.1 2 0 . 3  22.2 -325  
5- 328.5 5- 460 ,305 317.9 -7 .3  - 1 . 5  1.439 83.8 .506 1.441 18.6 134.7 . n i o  e . i i a r  119 .2  . 7 i 3  2.0 -11.9 z i 9 . o  .358 
21.33 is.00 9 . 1 2  8.33 11.70 3.88 14.76 i / i / z  19.4 16 .1  18.6 .64s 6.178 15.4 220.1 1 4 . 5  137.30 3.339 
___ - _. _ _  __ MARS ARRIVAL DATE = 2450470 (21 JAN 1997) _ _ _  
5- 210 5- 249.4 -369  79.4 21.2 . 9  .e35 110.3 ,445 .718 2 1 1 . 0  251.4 i.1250 6 3 . 8  1.212 e . 7  5 .3  124.1 . s i 9  
5- 500 5- 690 . s t 6  90.5 4 7 . 2  10.5 .745 115.4 .404 1.542 236.3 406.1 . g i g  2 . 1 6 5 ~  102.9 i . 1 ~ 5  -9 .8  -50.3 13.8 . 3 5 3  
5- 249.4 5- 410 .549 306.6 3.1 1 . 6  1.363 113.2 .108 1.116 286.0 532.0 .549 1.683A 98 .1  .552 - 6  3.5 176.0 .205 
19.36 14.97 1 . 7 7  4.39 7.78 1.20 15.28 1/2/1 69.0 39.7 17.5 -199 6 . 5 1 6  173.2 243.2 -3 .5  9 0 . 6 0  1.111 
5- 230 5- 263.1 ,526 88.2 17.2 -2 .6  i .080 i i 8 . 3  .mi 
5- 263.2 5- 470 .a66 320.2 6 . 0  2 .1  1.376 i n 8 . i  ,479 
5- 100 5- r i o  .267 96.0 1 . 6  -8.7 . i o 9  110.3 .38n 
5- 329.6 5- 4 7 0  . 3 0 5  313.6 - 7 . 9  -1.7 1.423 82.7 .478 
20.48 15 .35  9.01 7.13 10.51 4.34 14.96 
21.97 17.29 11.39 4.68 8.07 5.91 15.49 
5- 2 5 0  5- 329.6 .426 85.9 16 .6  -3.0 1.058 113.2 ,413 
5- 5 0 0  5- 730 .e03 104.6 16.4 -2 .1  .616 106.6 .367 
1.237 260.2 303.2 . 6 i e ~  1.8570 71.8 1.394 1.0 
1.168 299.5 523.7 . m 8  1 . 7 2 7 ~  104.0 .5e7 -.3 
1.427 225.6 415.5 .e85 i .9700  104.5 1.136 9 .7  
1/2/2 50.8 34.4 4 . 1  .277 27.179 51 .1  234.2 
1.174 264.2 393.5 .e89 1.659D 9 9 . 6  1.383 - . 6  
1.351 22 .8  141.6 ,7060 1.996A 115.4 ,679 2.1 
1.341 214.4 423.9 .a49 1.8520 i m . 8  1.121 3.4 
i / i / 2  23 .9  11.0 14.0 8.234 22.6 z i 9 . e  
2 .8  317.5 .466 
-6 .0  191.7 .217 
-50.7 98.00 7.429 
-11.4 219 .1  .314 
20.6 2 1 . 8  .356 
21.9 1 3 2 . 5 D  4 .681  
32.4 3 5 7 . 0  .363 
-2 .7  san.s .so5 
I- 260 5- 537.0 .483 94.4 18.6 -2 .3  1 .091  i i 6 . 0  ,477 1.284 267 .1  398.8 ,671 1 . 8 9 7 ~  ioe .3  1.411 - 1 . 4  - 5 . 1  307.4 .360 
5- 5 0 0  5- 740 .182 111.2 18.2 - 1 . 2  . 6 6 i  104,s .365 1.305 z m . 8  428.1 .e29 1.7810 106.6 1 . 1 1 5  2 .6  2 i . o  30.1 .344 
21.45 14 -20  10.34 1.25 10.62 3 .86  15.09 i i i / e  25.4 13.4 2 . 3  ,441 50.558 21 .3  220.6 20.5 i e 3 . e o z i . 8 4 0  
5- 337.0 5- 470 ,369 309.6 -5 .9  -1 .6  1.420 78.1 .491 1.329 36.6 143.5 .6760 1.982A 115.8 .670 1.7 - 1 1 . 7  217.2 . S i 8  
5- 160 5- 3 1 1 . 9  . i e i  69.4 60.2 9.5 . 9 m  89.3 . i s 9  ,859 $16.4 374.7 ,122 ,996 92.0 1.263 - 1 0 . 7  - 7 0 . 1  2 9 6 . 3  .249 
21.39 15.59 4 .43  6.00 9.38 10.96 14.48 z / i / i  28.6 53.7 17.8 ,972 2.069 80.1 i s s . 2  -45.4 9 1 . 0 ~  i . 0 3 9  
5- 317.9 5- 480 ,249 322.4 - 1 4 . 6  - 2 . 6  1 . 4 1 1  88.4 .A43 1.302 5.3 147.1 ,7250 1,879A 111.0 .658 3 . 1  - 8 . 5  220.3 .e70 
5- 510 5-  640 ,453 76.3 26.5 1 .8  ,890 121.9 .592 2.421 264.8 382.8 .987 3.8540 9 8 . 1  1.247 -1 .8  -14.0 345.4 .313 
5- 210  I- 2 4 9 . 3  .37Q 79.5 21 .2  . 9  
5- 5 1 0  5- 690 .333 91 .8  39.2 7.3 
19.65 15.44 7.79 4 .21  
5- 250 5- 330.2 . I 2 3  86 .2  16 .6  -3 .0  
5- 5 1 0  5- 730 ,226 105.7 16 .0  -2.5 
19.96 13.82 8.95 6.14 
5- 249.3 5- 160 , 5 1 1  306.9 3.8 1.7 
5- 330.e 5- 480 ,305 310.5 -8 .6  -1 .9  
.e35 110.4 
1.361 113 .3  
.167 115.9 
7.60 7.64 
1.411 8 2 . 0  
.688 109.0 
9 .52  4.87 
1 . 0 5 5  113.1 
. 4 4 i  .777 210.9 251.2 
. s o 7  1.109 205.3 535.8 
. 4 3 i  1 . 6 2 1  241.2 407 .1  
15.18 i w i  17.5 3 2 . 6  
- 4 5 7  1 .290  25.9 i 4 8 . 0  
.410 1.166 263.7 394.0 
.383 1 . 3 6 1  219.0 424.1 
15.26 1 / 1 / 2  28.9 11.4 
.43OA 1.1250 6 3 . 7  1.211 2 .7  
. 5 4 7  1 .67lA 94.3 .547 ~6 
.912 2.3290 103.9 1.166 -8 .6  
17.2 ,198 6.682 173.3 243.D 
.688 1.6440 9 9 . 1  1.381 - . 6  
.701D 1.879A 111.6 .653 2 .1  
-643  1.8910 106.5 1.128 3 . 8  
11.1 ,648  10.361 32.5 219.3 
5 . 3  324 .1  . I 5 1  
5 .2 172 .1  ,198 
-19 .7  9 . 6  .348 
- 3 . 3  9 0 . 8 ~  1.ie3 
-2 .7  m i . 1  . 3 o s  
-10 .6  2 1 8 . 7  ,276 
21 .5  21 .3  ,312 
31.B 127.60 6 . 0 6 7  
5-  260 5-  337.5 . 4 8 0  94 .6  i 8 . 7  -2 .3  1.089 115.9 ,474 1.276 266.7 399.1 ,611 1,8810 102.3 1.409 -1.4 - 5 . 1  ~ 0 7 . 8  .369 
5- 3 3 1 . 5  5-  480 .369 307 .1  - 6 . 3  -1 .7  1.407 71.6 .412 1.268 39.3 149.9 -6100 1.8671 111.8 A 4 2  1 . 7  -10 .9  216.4 -279 
5- 510 5- 740 ,202  111.7 1 8 . 1  -1 .3  .671 106.9 .378 1.325 213.3 42d.Z .E24 1.8260 101.1 1.120 2 . 6  21.2 3 0 . 0  - 3 5 6  
20.63 14.60 10.29 6.23 9 .61  4 .31  11.33 l l l / Z  30.8 13.5 1 . 2  ,442 94.396 103.6 199.9 - I 5 . 7  R r . 4 L 4 I . X w  
MARS ARRIVAL D A T E  2450490 (10  FEO 19971 
5-  110 5-  323.2 ,181 64.4 78.4 9.4 .917 90 .7  .163 .E58 183 .4  380.2 ,719 ..9980 92 .8  1.264 -11.1 - 6 8 . 6  295.1 * e 6 0  
5-  323 .2  S- 490 .260 314.1 -13 .4  -2.5 1.403 8 5 . 5  .431 1.261 1 5 . 1  152.9 .717D 1,804A 107 .1  .639 2 . 6  - 6 . 3  219 .5  . 2 4 2  
5- 520 5- 650 -476 83 .1  2 7 . 1  2 .0  .909 123.5 .631 2.623 265.7 388.9 .967 4.2790 101.1 1.261 - 1 . 8  -12 .6  346.7 a 3 5 5  
2 1 . 3 8  16.10 4.43 5.28 8.66 11.66 1 5 . 3 1  2 / 1 / 1  33.6 45.9 56 .6  ,890 2.110 82 .1  144.6 - 4 7 . 6  78.4L .988  
5-  210 5-  248.9 -374 79.8 21.4 .8 .e32 110.8 ,452 .174 210.6 250.3 .424A 1.1250 63 .3  1.209 2 . 7  5 . 2  323.9 , 5 5 9  
5- 120  5- 690 .363 94.1 34.8 5.8 .793 118.4 .417 1.129 246.0 407.1 .904 2.5540 104.9 1.185 -4 .8  - 1 3 . 6  7.0 -365  
20.50 16.33 7.88 4.17 7.56 8.41 1 5 . 5 1  1 /2 /1  86 .5  29.3 17.0 .193 6 .161  113.4 242.8 -3.2 8 1 - 4 0  1.111 
5- 246.9 5- 490 .ssg 3 0 1 . 0  3 .8  1 . 1  1.359 153.1 .so9 1.103 284.1 539.5 ,541 1 . 6 6 5 ~  90.5 ,543 .6 1 . 1  $67 .9  ,196 
5-  220 5-  215.5 ,435 12.7 19.0 -1 .8  .943 115.1 .434 .917 232.6 213 .1  .519A 1.3150 6 7 . 0  1.289 1.9 4.4 323.1 ,509  
5- 251.5 5- 490 ,509 313.4 4 .6  1 .8  1.364 111.2 .488 1.122 291.1 536.1 . 5 7 5  1.669A 93.7 .557 . 2  2 . 2  178.6 -168  
21.42 17.43 9.22 3.99 7.38 8 .22  18.23 1/2/1 16.6 34.7 9 . 6  ,232 11.894 175.3 L37.6 2 .1  83.2L 2.52? 
5- 120 5- ?no . 354  100.3 4 5 . 1  10.8 -768  116.8 .452 1.620 240.6 411.7 .%ea 2 . ~ 0  i n 5 . s  i . i m  -9 .9  -24.5 17.0 ,398 
s- 240 5- 313.1 .404 14.9 14.3 -3.4 1.058 i i i . 8  . 3 9 i  1.114 267.0 379.5 ,714 1.8330 95.5 i . 3 8 0  . I  .0  291.8 .e44 
20.17 14.95 8.54 5.22 8.60 6 .41  16.00 i / i / 2  3 5 . 0  21 .2  4 0 . 0  1.006 2.921 36.7 221.8 34.4 144.30 1.932 
5- 313.1 5- 490 .244 325.6 -22 .1  -3.8 1.402 90 .2  .425 1.262 359.3 513.1 .726 1.7981 107.2 .640 4 .4  -4.3 220.4 .240 
5- 520 5- 720 .286 102.9 7.3 -6 .9  ,723 113.4 .415 1.460 229.3 420.2 .e54 2.06?0 106.6 1.146 8.1 29.0 7.9 .3R8 
5- 240 5- 316 
5- 318 5- 490 
5- 520 5- 720 
5- zsn 5- 330.6 
5- 330.6 5- 490 
5- eso 5- 537.8 
5- 331.11 5- 490 
5- 520 5- 130 
5- 520 5- 740 
,386 76.7 14.1 
,245 319.8 -17.2 
.286 l f l2 .9 7.3 





-224 112 .1  
20.49 15.08 
19.1s 14.40 
m 6 . i  
16 .6  
- 9 . 4  
1 5 . 2  
18 .7  
- 6 . 8  
1 1 . 9  
10.24 
8 . 9 0  
- 3 . 5  
-3 .0  
-6 .9 
5.24 
-3 .0  
-2 .0  





























4 .84  15.61 
1 . i ~ ~  265.4 383.7 .709 1.5440 98.4 1.368 . i  . r  293.5 .e45 
1.263 6.8 152.8 .724D 1.802A 107.1 ,640 3.5 -6 .7  220.1 .e40  
1.460 229.3 420.2 ,854 2.0610 106.6 1.146 6.1 29.0 7.9 -388 
1/1/2 33.9 27.2 31.5 1.002 3.667 35.9 222.3 34.6 139.90 2 . 6 9 3  
1.161 263.3 394.3 -687  1.635D 99.6 1.380 - . 6  -2 .7 301.4 ,304 
1.249 28.1 153.9 .6980 1.800A 107.8 .633 2.e -9 .5  217.8 ,244 
1.401 223.6 424.3 .a37 1.965D 107.8 1.136 4 . 3  22.4 20.7 - 3 7 0  
1 /1 /2  34.5 18.0 9.6 .649 11.949 4 4 . 0  e20.6 43 .1  121.00 7.105 
1.269 286.4 399.3 .610 1.868D 102.4 1.408 - 1 . 4  - 5 . 2  300.1 ,346 
1.228 41.4 1 5 5 . 7  .666D 1.789A 107.9 .622 1.0 -9 .9  C 1 5 . 1  .e47 
1 .350  217.7 428.3 .619 1.6820 107.7 1.126 3.0 21.5 e9.6 ,310 
1/1/2 36.7 13.7 2 .5  ,443 45.075 140.7 21¶.$ - 3 9 . 0  60.4L19.534 
285 
1991 OUTBOUND SWINGBY HISSlCN 0URATIC.N 4 8 0  C A Y ( .  
HARS ARRIVAL C A I E  : 2450490 
i n  F E D  1997 
LAUNCH SUNGOY S P E C C I  
SWNGOY A R R I V E  SPEC03 
DEPART R E l U R N  B P C C C 5  
PROP 
5-  2 7 0  5-  344.1 . 5 4 7  
5-  344.1 5-  490 . 4 4 n  
5-  520 5- 7 5 0  ,201 
2%. 70 
._ _ _  - 
. .  - _ _  - _  
R A 1  
R A 3  





20 .0  
- 5 . 2  
18 .9  
11.89 
avL . 
I 1  v i  P S I 1  
I 3  v 3  P S I 3  
1 5  V I  P S I 5  

















i 6 . n ~  
SHA THETI THE12 PERIH 
SMA THE13 THE14 PERIH 
SHA THE15 THE16 PERIH 
TYPE SUN A SUN R KAPPA 
1.448 269.5 403 .0  .653 
1.201 53.9 158.0 .626n 
1.308 211.9 432.4 .eon 
1/1/2 39.8 10.6 8 .9  
iTE = 2450500 (20  FEE 199 
. n o  210 .1  248.8 
1.099 282.4 543.2 .533 
i.885 250.7 401.8 .a96 
1 /2 /1  95.5 21.6 16.8 
1.164 266.3 330.4 .? i s  
1.236 1.8 158.3 .1260 
1.520 233.9 420.1 .e46 








. S i 1  1 
7 )  
PSI 2 
P S I  4 
PSI 6 
E 
v 2  
V d  






I 2 4 EECL2 O 4 RA2 4  SPCCC2 4
I 6 OECL6 RA6 SPCCD6 





-2 .1  -6 .7  
1.4 - 9 . 7  
2 ' 3  22.0 
230.7 8.0 




-1 .6  1.131 118.9 
- 1 . 1  1.393 13.2 
- . I  .665 101.0 
5.53 8.91 4.28 
MARS ARR 




5- 2 l 0  5- 248.3 .382 80.3 21 .8  .8 .a27 111.1 
5- 530  5- 690 .400  96 .3  31 .9  4.6 .e25 120.9 
5- 243.3 5- son . s i 2  306.9 3 . 8  1 . 3  i.358 114.4 





6 2 . 6  
86 .6  
6 . 8 3 8  





2.8 5 . 2  323.7 .572 
.6 8 . 9  163.6 .2011 
- 3 . 7  - 9 . 6  5.4 .391 
242.5 - 3 . 2  92.20 1.074 
5- 240 5- 314.1 .mi 
5- 314 .1  5- stin .24s 
5- sso 5- 120 . 3 3 5  
5- 240 5- 318.8 ,383 
20.43 
5- 250 5- 330.9 .d ig  
g- 330.9 5- sa0 .si14 
20.82 
8- 318.6 5- 500  ,245 
5- 330 5- 120 , 3 3 5  
5- 530 6-  130 ,279 
19.19 
15.3 14 .3  
322.6 -25.7 
16.16 8 .45  
7 1 . 0  14.1 
311.0 -19.5 
1 0 5 . 1  - . 3  
06.5 16 .6  
1 0 5 . 5  - . 3  
1 5 . 7 8  8.08 
306.9 -10.3 
103.9 13 .9  













. l  .6 
4 . 9  -1.4 
1 2 . 1  36 .6  
228.1 4 1 . 1  
. l  . I  
3.8 - 4 . 6  
12.1 36 .6  
2 2 3 . 1  41 .4  






220 .1  ,217 
219.4 . z i a  
-3 .4 1 . 0 5 5  111.6 
-4 .4  1.396 89.5 
-11.5 .144 111.9 
4 .66  8.05 7.71 






107 .6  
3.  820 
1.119 262.8 384.4 .708 
1.520 233.9 420.5 .e46 
1 1 ~ 2  39 .8  34.9 30 .3  
1.235 9 .1  158.1 . I 2 3 0  
- 3 . 0  1.052 i i s .0  .407 1.157 263 .1  394.5 .6or i . 6 2 ~ 0  99 .8  1.379 - .e  - 2 . 8  3oi.a .304 
-2.3 1.395 81.2 ,430 1.220 29.6 159.3 .6950 1.144A 1114.2 .619 2 .3  - 8 . 1  216 .5  .218 
- 3 . 1  .120 113.9 ,426 1.445 228 .1  424.4 , 8 3 0  2.0600 108.0 1.145 5 . 1  23 .9  19.9 - 3 9 2  
4 .69  8.08 6 .23  16.08 1 /1 /2  40.7 19.1 9 . 2  .650 12.115 55.2 223.4 54.4 116.00 7.481 
5- 260 5- 338.1 a417 94.9 i 8 . 1  -2.3 1.085 115.8 ,410 1.264 266.2 399.5 -610  1.8510 102.4 1.406 -1.4 - 5 . 2  500.4 .36R 
5- 338.1 5- 300 e368 305.2 - 1 . 3  -2 .0 1.391 7 7 . 1  .447 1.200 42.8 161.1 ,6630 1.736A 1114.1 ,608 1.8 -8.6 213 .3  - 2 2 1  
20.42 15.68 10.2U 4.16 8.15 5.46 15.96 1/1/2 43 .2  13.9 3 .7  .444 30.133 146.0 2 t 7 . 1  - 3 3 . 1  68.11L13.210 
5- 530 5- 140 -249  114.0 1 7 . 8  - 1 . 1  .6ss iii.8 ,413 1.303 222.2 428.4 ,812 i . 9 5 3 ~  in8.4 i . 1 ~  3 .3  21.8 29 .6  .3ee 
-3 .5 1.039 110.9 
4.64 8 . 0 3  1.11 
-*.4 1 .391  81.3 









5- e r n  5- 344.5 .544 103.6 2 0 . a  
5- 344.5 5- son ,439 305.9 -5.5 
5- 130 5- 750 .223 12n.0 18.7 
21.52 18.63 11.83 
- 1 . 5  
-1.8 
- . e  
4 .89  
-2 .9  
- 2 . 5  
-S.l 
4 .19  
-2 .3  
- 2 . 1  
- 2 . 1  
4 . 2 1  
_. 
1.128 ii8.e ,546 1.436 2 6 9 . 2  403.3 .m e .z igo  105.0 1.441 
8 .23  4 . 8 1  i s . 9 8  1 1 ~ 2  46 .7  1 0 . 1  9 .6  .st3 ii.9~0 1 m . t  
1.386 7 3 . 1  .410 1.175 55.2 163.2 ,6230 1.126A 1113.9 .593 
.El8 109.1 .4114 1.332 216.3 432.4 .194 1.8690 108.9 1.124 
MARS ARRIVAL DATE = 2450510 ( 2 MAR 1997) ---- -- - 
-2.1 
1 . 4  
2.4 
231.1 
I _  




- 1 . 4  
1.9 
3.6 
2 1 1 . 8  
- 6 . 8  3 1 5 . 5  ,439 
- 8 . 5  209.5 ,226 
2 2 . 1  38.2 . 3 8 1  
6 . 6  6 5 . 0 L  3 .431  
-2 .8  mi.8  .304 
63 .0  111.20 1.230 
-7.11 2 1 1 . 0  .2no 
- 6 . 2  214.6 ,197 
26.5 18 .3  .419 
-5 .3  308.6 ,367 
22.4 29.4 .405 
- 3 4 . 2  68.7L10.679 
I_ - .- - - - 
5- 290  I-  331.L ,413 86.6 16 .6  
5- 3 3 1 . ~  5- 510 .304 306.0 - 1 1 . 3  
5- 540 5- 130 . s i 2  110.9 1 1 . 5  
20.13 15.94 8 . 8 1  
5- 260 s- 338.4 ,475 95 .0  i 8 . 7  
5-  338.4 5- 510 . 361  304.3 -1.8 
5- 540 5- 140 . 2 1 1  115.6 16.9 
20.59 16.33 10.15 
5- 344.9 5- $10 ,438 305.9 - 5 . 8  
5 -  540 5- 750 .248 121 .1  18.5 
21.59 11 .18  l i . 1 6  
5- 270 5- 344.9 . 5 4 i  i m . 8  2 0 . 1  
-- - - .- - - 
5- 250 5- 331.4 -417 86 .7  16.6 
5- 331.4 5- 520 .3U4 305.6 -12.4 
5- IS0  5- 730 , 3 5 5  112.9 6 . 5  
20.88 i r . a r  8 . 8 2  
5- 2eo 5- 3 3 8 . 1  4 1 3  95 .2  58 .7  
5-  550 I- 740 ,309 i i r . 5  i s . 9  
21.01 i r . 1 0  10.11 
5- S S 8 . 7  5- 520 ,367 304.1 -8.4 
5- 2 r 0  5- 345.3 ,538 104.0 20.1 
S- 345 .3  5- 520 ,436 306.1 -6 .2  
5- 5 5 0  5- ? S O  .e76 122.7 18.1 
21.00 11 .82  11.88 
5- 260 5- 339.1 - 4 1 1  91.4 13.7 
5- 339.1 5- 530 -366  305.0 -9.0 
5- 560 5- 140 .344 119.6 14 .2  
21.66 16.02 10.06 
-- -- - - - - ._ - ._ 
1.051 112.9 ,405 1.154 262.9 394 .1  ,687 1.6220 99.8 1 .318  
.141 116.4 .453 1.502 232 .1  424.5 .e22 2.1830 108 .9  1 . 1 5 1  
1.58 1.10 16.69 1/1/2 41.4 21.1 9.5 .650 12 .121  64.1 
1.390 81.0 1.199 3n.r  164.4 .6940 i . m A  100.8 .609 
1.083 115.8 ,468 1 .251  2 6 5 . 9  399.8 .669 1.8450 102.4 1.405 
1.586 11.0  .44n 1.180 43 .9  266.0 .66m 1 . 6 9 9 ~  i m . 5  .s98 
. r i r  124.3 .435 i . 4 2 5  226.7 428.4 . m s  2.0450 m . 2  1.144 
1.68 6 . 1 1  16.38 1 /1 /2  511.3 14 .3  4 . 6  ,446 24.962 145.6 
- 1 . 5  1.125 118.7 .542 1.423 268.8 403.5 .652 2.1950 105.0 1.439 -2 .2  - 6 . 9  315.8 .438 
-1.9 1.381 13.0 ,465 1 . 1 5 1  56 .1  161.9 .62 io  1 . 6 9 3 ~  100.1 .sa3 1.5 - 1 . 0  206.8 .2oa 
- . g  .e94 112.0 .422 1.363 220 .1  432.4 .IBB i . 9 3 7 0  109 .6  1.132 2.5 22 .2  3 8 . 3  .402 
4.41 1.80 5.42 16.32 1/1/2 54.1 10.1 10.0 ,314 11.521 111 .2  231.4 4 . 8  65,SL 3 . 3 0 6  





-2 .2  
-2 .3  
- 2 . 6  
3.90 
- MAR3 ARRIVAL DATE = 2450520 (12 MAR 1997) - - 
1.050 112.9 .404 1 . 1 5 1  2 6 2 . 7  394.9 .686 1.6110 99.8 1 .378  - . 6  - 2 . 8  302.0 
,167 119.0 ,486 1.581 231.1 424.5 .e13 2,3490 109.9 1 . l l l  9 . 1  31.8 14.4 
1.21 8.25 11.68 1 /1 /2  54 .8  26 .0  10.3 ,651 11.162 70.1 233.7 68 .6  108.10 
1.081 115.7 .465 1.251 265.6 400.0 .689 1.8330 102.4 1.404 -1.4 -5.3 308.9 
1 . 3 8 3  76.9 .435 1 .161  44.5 110 .5  ,6600 1.874A 9 7 . 1  ,592 1.9 - 5 . 2  2113.2 
.738 116.9 .462 1.481 231.2 420.: .191 2.1650 110 .2  1 . 1 5 5  4 . 2  23 .2  29.1 
1.387 80.9 . 4 i 6  i . i ~  31.4 i 6 9 . i  .e930 1 . 6 7 8 ~  97 .6  .603 2.8 -4.1 212.3 
1 .50  1 .00  16.90 14112 57 .9  14.. 5.2 ,441 2 z . o ~ ~  142.9 e i8 .e  -36.9 10.3L 






9 . 3 9 7  
-.-.- - __ MARS ARRIVAL DATE = 2450530 (22 MAR 19971 .. 
-2 .2  1.079 115.6 .461 1.244 281.3 400.3 .608 1.8200 102.5 1.402 - 1 . 4  - 5 . 4  109.5 .SO6 
-3 .5  ,764 119.5 .493 1 . 5 5 1  235.6 428.5 . I 8 9  e.3250 1ll.L 1.189 5 . 1  e 4 . 1  28.4 .457 
3.65 7.05 1.96 11 .15  1/1/2 65 .9  16.1 5.0 -440 20.305 138.0 218.4 - 4 1 . 0  7 t . 4 L  8.649 
-2.5 1 . 3 8 1  76.0 .ai i . 1 ~ 0  1 4 . 9  i m . 1  .6590 1 . 6 5 1 ~  04.0 .sgn 2.0 - 3 . 3  2 0 5 . ~  . i 7 s  
2 86 
STOPOVER TIME : 30 D A Y S  
LAUNCH SWNGBY SPEED1 R A l  CECLl 
SWNGDI ARRIVE SPEEDS RA3 DECL3 
DEPART RETURN SPEEC5 R A 5  DECL5 
PROP AERO DVL 
1997 GUTDOUND SWINGOY MISSICN CURATION : 520 C A V S  
MARS ARRIVAL CATE 5 2450410 
22 NOV 1996 
1 1 V 1 PSI 1 ECCEN SMA THE11 THE12 PERIH APHEL PSI 2 V 2 1 2 CECL2 RA2 S P E C 0 2  
1 3 V 3 P S I  3 ECCEN SMA THE13 THET4 PERlH APHEL PSI 4 V 4 I 4 DECL4 R A 4  S P C C C d  
I 5 V 5 PSI 5 ECCEN SMA THE15 THET6 PERlH APHEL PSI 6 V 6 I 6 DECL6 RA6 SPCEC6 
D V A  EVA DVD EVR TYPE SUN A SUN R KAPPA - A  E INC RAP DECLP ETA PEklC 
MARS ARRIVAL DATE = 2450410 I 2 2  NOV 1996) - 
.924 119.3 ,503 .a89 226.9 260.0 .441A 1.3360 
1.409 115.4 .586 1.303 2 8 7 . 7  504.9 .540 2.066A 
.637 91.4 .328 1.250 182.9 428.5 .840 1.6600 
12.17 2.42 14.47 1 /2 /2  29.5 12.5 14.3 - 1 5 7  
5- 220 5- 250.8 
5- 250.6 5- 410 
5- 440 5- 740 
---- __ -. 
5- 220 5- 2 5 2 . 0  
5- 252.0 5- 420 
I- 450 I- 740 
- - . - - . 
5- 220 5- 253.0 
5- 4eii 5- 140 
I- 253.0 5- 430 
- - - - - _ _  . . _. 
,499 76 .1  2 0 . 7  
-618 307.9 2.7 
.111 122.3 1 5 . 6  
21.96 13.16 10 .73  
-481  7s.2 2 0 . 3  
-589  309.1 3.1 
- 1 1 7  1 1 8 . 7  16 .4  
20.56 12.82 10.29 
1.3 
1 .3  
- . 8  
8 .80  
MARS ARRIVAL DATE = 2450420 ( 2 DEC 1996) 
1.4 .928 118.1 .484 ,895 228.3 263.2 .462A 1.3290 
1.4 1.398 114.2 .161 1.253 288.8 508.1 . 5 5 0  1.956A 
- . 9  .638 93.5 .SJO i . 2 ~  m 7 . i  428.3 .a41 1 . 6 6 ~ ~  
7.74 11.11 2.53 14.50 1/2/2 33.0 12.7 13.4 .173 
- . MARS ARRIVAL DATE = 2450430 (12  DEC 1996) 
1 . 5  .933 117 .1  .468 .902 229.5 266.1 .479A 1.3240 
1 . 5  1 .389 113.2 .540 1.216 289.9 512.6 ,559 1.873A 
- .9  ,639 95.5 .334 l.i?60 191.3 428.1 ,840 1.6810 
6 .83  10.21 2.68 14.55 l / 2 /2  37 .1  12.9 12.5 e189 
- - MARS ARRIVAL DATE = 2450440 (22 DEC 1996) - 







8 . 5 9 7  
6 4 . 2  
1 1 5 . 5  
105.4 
9 . 1 5 8  
4 . 0  3 W . 2  
- 2 . 2  1 8 7 . 7  
-4 .5  87.9L 
19 .7  30.3 
.61* 
. 3 1 5  
, 3 1 3  
1 . 1 0 1  
.5B9 
. 3 3  1 




, s i  r 
1 .541  
1.219 2.1 
,644 . 6  




1.1113 2 . 2  
115 .0  239.1 
4 . 1  322.4 
20 .0  3 0 . 3  
-3 .4 86.7L 
-2 .7  i8a.s 
4.2 3 2 2 . 6  
-2 .9  188 .9  
20.2 30.3 
-2 .2  05.6L 
,466 74.5 19 .9  
.564 310.1 3 . 5  
.126 1 1 5 . 1  1 7 . 1  
19.46 12.62 9.94 
._ .~. 
5- 220 I- 2 5 3 . 9  .454 73.9 19.6 1 .6  .936 116.4 ,456 .907 250.6 268.5 ,494A 1.3200 6 5 . 2  1.284 2 .0  4 .2  3 2 2 . 8  -544 
5- 253.9 5- 440 .544 311.11 3.8 1.6 1.382 112.4 .524 1.188 290.8 516.5 .566 1.8106 111.9 .603 .4 -2 .9  188.6 , 2 7 3  
5- 410 I- 140 .136 113.5 17 .6  -1.0 .642 97.7 ,339 1.268 195.6 428.0 .E38 1.6970 105.6 1.105 2.3 20.4 3 0 . 3  -321  
18.61 12.56 9 . 6 1  6.05 9.43 2.89 14.64 1/2/2 41.7 13.0 11.8 ,203 9.713 1 7 5 . 5  238.8 - 1 . 1  84.7L 1.768 
5- 230 5- 260.8 .554 6 9 . 2  17.8 
5- 260.6 5- 440 .513 318.2 5.2 
I- 470 5- 7 5 0  .127 125.5 17.2 
2 1 . 3 1  14.18 1 2 . 0 ~  
-2.5 1,083 119.9 .524 1.245 258.0 297.4 .593A 1.8980 69.4 1.396 1.1 2 . 7  317.8 - 5 1 3  
2 . 0  1.393 110.6 .520 1.233 296.9 5 1 1 . 7  .592 1 . 8 7 S A  114.5 ,629 - . 1  -6.5 194.1 ,293 
-.I .632 95.4 ,348 1.247 19L1.3 432 .1  ,813 1.6800 106.7 1.101 2 .0  2 1 . 7  38.1 , 338  
6.59 9 . 9 6  2 . 7 0  1 4 - 9 7  llZ/2 35.3 10.2 2.6 .229 44.679 82.2 254.5 -81.2 88.1L 9 . 9 8 1  
- -. . - - MARS ARRIVAL DATE = 2450450 ( 1 JAN 1997) - - . _ _  . .. 
5- 210 5- 2 4 8 . 9  , 5 7 5  79.8 
I- 248.9 5- 450 .560 3L15.7 
5- 480 5- 730  ,166 103.6 
16.50 11.38 
5- 2211 5- 254.6 .445 73.4 
5- 254.6 5- 450 .529 311 .7  
I- 480 I- 740 .150  112.1 
18.112 12.62 
21.4 
3 .4  
1 6 . 7  
7.89 
19 .4  
4 . 1  
1 7 . 9  
9 .47  
.8 .831 110.7 .453 .174 210.5 250.2 .423A 1.1250 63.3 1.209 2.7 5 . 2  323.9 e559 
1 . 5  1 .370  113.5 ,519 1.139 206.2 524.3 ,548 1.729A 105 .7  . 5 7 0  - 7  - 9  1 8 1 . 7  e236 
-1 .7  ,659 102.0 .342 1.3114 2115.4 423.6 .E58 1.749D 104.9 1.112 2.9 19.9 22.4 ,315  
5.13 8 .51  3.49 14.52 1/2/2 54.C 16 .5  18 .3  .192 6 . 2 9 8  l r 2 . 8  243.5 -4 .1  9 0 . 8 0  1.018 
1.1 .939 113.8 .446 .911 231.4 270.5 . 5 0 5 A  1.3180 6 6 . 0  1.286 1.9 4 .3  322.9 a529 
1 . 7  1 .377 111.8 .510 1.167 291.4 5211.5 . 5 1 1  1.762A 108.2 .989 . 3  - 2 . 6  1 8 7 . 7  , 2 4 7  
5.40 8 .78  3.15 14.75 1/2/2 47 .0  13 .2  11.2 ,215 10.240 1 7 5 . 7  238.6 - .0  83.9L 1.987 
5- 230 5- 2 6 1 . 7  .542 68.8 1 7 . 5  - 2 . 6  1.082 119.2 .514 1 .242  259.0 299.7 .6fl3A 1.880D 70.4 1.395 1.0 2 . 7  3 1 7 . 7  ,493 
5- 261.1 5- 450 .493 318.9 5 .6  2 .1  1.386 109.8 ,503 1.2L15 298.0 5 1 5 . 7  ,599 1.812A 110 .9  . 6 l l  - . 2  -6 .6  193.9 .264 
5- 480 5- 7 5 0  .137 122.8 17.9 - . 6  .635 97.6 .352  1.254 194.5 432.5 .812 1.695D 106.9 1.103 2.1 21.8 38 .1  .342 
20.51 14.67 11.18 5 .83  9 .21  2 .89  11.04 1 /2 /2  3 9 . 1  10.3 3 . 1  ,247 57.090 67.0 237.9 - 6 6 . 6  9 2 . 7 0  6 . 9 2 5  
-1.0 .64r  9 9 . 9  , 3 4 5  1 .271  199.9 428.0 .e36 1.7190 m s . 8  1.107 2 .4  20.8 30 .3  . 3 2 7  
5- 250 I- 326.4 ,441 8 4 . 6  16 .6  
5- 326.4 I- 45L1 ,307 324.2 - 6 . 7  
5- 480 I- 7 7 0  .127 15Ll.6 13 .2  
21.80 12.L17 9 . 3 6  
. -- - - 
- 3 . 0  1.072 113.8 .431 1.218 266.8 391.1 .693 1.742D 99.2 1.394 - . 6  -2.5 2 9 8 . 3  . 3 0 7  
-1.4 1.460 85 .6  .545 1.578 12.5 127.6 .718D 2.438A 122 .9  . 7 5 5  2.1 -12 .2  2 1 8 . 8  .409 
.2 .613 9 2 . 3  ,376 1.212 183.8 441.9 . 7 5 7  1.668D 109.5 1.095 1.8 24.4 54.2 .379 
9 .73  1 3 . 1 0  2 .11  1 5 . 8 2  11112 i 5 . 4  5.8 2 6 . 1  .e39 4 . 4 2 8  10.1 222.0 9.4 143.50 2 . 1 9 2  
- MARS ARRIVAL DATE = 2450460 (11 JAN 1997) -- ----I ---- - 
1.211 2 .7  5 . 3  324.1 .552 
.560 .6 2 . 0  179.2 .218 
1.116 3 . 1  20.3 22.1 - 3 2 1  
1 7 3 . 0  243.4 -3 .8  90.6D 1.014 
1.268 1 .9  4 . 1  323.0 . 5 l 7  
. 5 7 7  . 3  - 1 . 9  186.1 .e25 
1.111 2 . 5  20 .8  30 .2  ,335 
1 7 5 . 7  238.3 . e  8 5 . 4 ~  e.185 
I- 210 5- 2 4 9 . 2  . 3 7 1  79.5 
5- 249.e I- 46L1 .552 3L16.2 
I- 4911 I- 730 - 1 0 3  1113.8 
16.37 1 1 - 6 0  
21  . 2  
3.6 
16 .7  
7 . n 0  
19 .2  
4.3 
18.1 
9 . 3 2  
17 .3  
5 . 8  
10.1 
11 . I 5  
1 6 . 6  
- 7 . 3  
14.6 
9 .12  
18 .6  
- 5 . 4  
10.5 
10.43 
. 9  
1 . 6  
-1 .9  
4 .69  
1 . 7  
1.8 
-1 .1  
4.87 
-2 .6  
2 . 1  
- . 6  
5 . 2 0  
-3.0 
- 1 . 5  
. 2  
8 . 3 3  
-2 .4  
- 1 . 4  
. 5  
8 . 5 1  











8 . 5 8  











104 .2  
3.88 




1 1 8 . 7  
1119.1 
99 .9  
3.14 
113.4 
83 .8  
94 .6  
2 .79  
116.2 




. 4 4 7  
,512 











. 3 7 7  




16 .28  
IVAL 0 
.490 
. 7 7 7  2111.8 251 .1  
1.126 206.5 528.1 
1.320 209.9 423.7 
1 /2 /2  61 .1  16.7 
,915 232.1 272.0 
1.150 291.9 524.4 
1.29L1 2114.3 428.1 
1 / 2 / 2  5 3 . 2  1 3 . 3  
.429A 
, 5 5 0  
.a54 
1 7 . 8  
.513A 
* 5 75 
, 8 3 3  




3 .6  
. 7 l I D  
a 758 









1.7860 1 0 5 . 3  
.197 6 . 4 4 1  
1 . 3 1 7 D  66 .6  
1 J 2 6 A  104.6 
1.7460 106.2 
. 2 2 I  10 .733  
5- 220  5- 2 5 5 . 1  
5- 255 .1  3-  460 
5- 490 I- 740 
5- 210 5- 262.5 
I- 262.5 5- 460 
5- 490 I -  7 5 0  
5-  2 5 0  5- 328 .5  
I- 528.5 5- 460 
5- 490 5- 770 
,439 7 3 . 0  
. I 1  I 312.3 
. 1 6 5  111 .3  
17.66 12.19 
.533 68.4 
. 4 7 7  319.6 
.149 120.9 
19.89 14.69 
,431 8 5 . 5  
,3115 317.9 
. 1 3 2  146.6 
20.25 11.92 
1.239 259.7 301.7 
1.184 298.9 619.7 
1.263 198.8 432.4 
1 / 2 / 2  44.9 10.4 
1.188 265.1 392.7 
1 .441  18.6 134.7 
1.216 1 8 7 . 7  441.5 
1 /1 /2  19.4 6.9 
1.867D 71.2 
1.764A 107.4 









5 7 . 5  
1 .387  . 113 
1.097 
15.4 




2 . 8  
- 6 . 4  
21.9 
- 5 7 . 1  
- 2 . 6  
-11 .9  
24.5 
11.1 
- 5 . 0  
- 1 2 . 2  
25 .6  
4 . 7  
_- 
317.6 




2 1 9 . 0  
5 4 . 5  





. 4 7 7  
.e39 
.34 r 
8 . 0 4 6  
, 5 0 5  
.3 58 
.3 79 
3.339 . 3 7 0  
. 3 6 5  
. 401  
1 . 6 1 1  
1.0 
- . 3  
2 . 1  
235.3 
- . 6  
2 .0  
1 .8  
220.1 
- 1 . 3  
1 . 7  
1 . 7  
220.1 
5- 260 I- 336.5 .487 94.2 
5- 5 3 6 . 5  I- 460 , 3 7 0  312.5 





, 4 5 8  e0.791 
ATE I 245047D ( 2 1  J 
5-  2 1 0  5 -  269.4 .369 1 9 . 4  21 .2  .9 .e35 110.3 . 4 4 5  . 7 7 e  211.0 2 5 1 . 4  . 4 m  i . 1 2 5 0  63.8 
5- 249.4 5-  470 .E49 3G6.6 3 . 7  1 .6 1.363 1 1 3 . 2  ,508 1.116 2 P 6 . 0  5 3 2 . 0  .549 1.683A 98 .1  
5 -  500 5-  7 3 0  . 2 0 3  104 .6  1 6 . 4  - 2 . 1  . 6 ? 6  106.6 .367 1 . 3 4 1  214.4 423.9 .e49 1.8320 1 0 5 . 8  
16.49 12 .10  7.I? 4.39 I . I 8  4.34 14.96 l l 2 1 2  69.0 1 7 . 0  l T . 5  .199 6 . 5 1 6  
1.212 2.7 5 . 3  324.1 .549 
.552 . 6  3 . 5  1 7 $ . 0  . c o s  
173.2 243.2 - 3 . 5  90.60 1 . 1 1 1  
1 .121  3.4 m . 8  2 i . e  . 3 3 ~  
5- 220 5- 2 5 5 . 4  
5- 2 5 I . b  5- 470 
5- 5 0 0  $ -  140 
I- 2 3 0  5- 2 6 3 . 1  
5- 263 .1  3- 470 
I- 500 5- 1 5 0  
5- 240 5- 274.9 
3-  2 7 4 . D  5- 470 
I- IUD I- 160 
5- e50 I- 329.8 
1- 3 2 9 . 6  5- 470 
5- 500 5- 7 7 0  
. I 3 5  1 2 . 8  
.510 312 .8  
.182 111.2 
1 7 . 5 5  13.09 
1 9 . 1  
4 . 5  
1 8 . 2  
9 .23  
1 7 . 2  
6.0 
1 8 . 7  
11 .39  
15.9 
1 1 . 5  
18 .0  
13.43 
16 .6  
- 1 . 9  
13 .8  
9 .01 
- 1 . 1  .942 115 .1  . 4 3 5  .917 232.5 272.9 
1 .8  1.369 111.1 .493 1 . 1 3 8  292.0 528.3 
-1.2 .661 104.5 ,365 1.305 208.8 128 .1  
4 .46  1.85 3.86 15.09 1 / 2 / 2  60.2 13.4 
.518A 1.3160 67.0 
.829 1 . 1 8 1 0  106.6 
10.3 .231 11.176 
.sr7  1 . 6 9 9 ~  100.9 
1.289 1 . 9  
1 . 1 1 5  2 . 6  
1 7 5 . 5  238 .1  
. w a  .s 
4 . 3  
- . 9  
e l  - 0  
1.5 
2 . 8  
-6 .0  
21.9 
- 5 0 .  7 
.I 
-13 .8  
23.2 
-24.5 
-2 .7  
-11.4 
2 4 . 5  
21.4 
3 2 3 . 1  
183 .6  
3 0 . 1  
R1.0L 
3 1 7 . 5  
191.7 





219 .1  




3 1 0  
.2UR 
. 3 4 4  
2 .348  
. 4  $6 











- 2 . 6  1.080 118.3 -501 1.237 260.2 303.2 .610A 1.8510 71.8 
2 . 1  1.376 108.1  .419 1.168 299.5 523.7 .608 1.127A 104.0 
- . 6  .647 102.2 .366 1.214 203.1 432.4 .808 1.740D 1 0 7 . 4  
8 .68  8 . 0 7  3.45 15.29 112 /2  50.8 10.5 4 . 1  .271 27.179 
1.394 1 . 0  
.587 - . 3  
1 .109 2 . 2  
51.1 234.2 
.608 66.9 
. b o 5  330 .3  
.149 130.3 





-3 .3  1.215 119.2 ,652 2.009 282.4 334.4 
3 . 5  1 .388  105.0 ,466 1.216 311 .3  516.9 
- . 2  ,633 99.7 .370 1.246 197.4 436.7 
5.20 8.59 3.13 11.53 1 /2 /2  40 .0  8.0 
.700A 3.3190 8 0 . 0  
.650 1.782A 1 0 7 . 7  
. 7 8 5  1.7080 108.4 
26 .6  .366 4.352 
1.501 9 1  
,615 -1 .9  
1.103 1 .9  
25.4 230.8 
-3 .0  1.050 113.2 ,413 1.174 264.2 393.5 ,689 1.659D 9 9 . 6  
- 1 . 7  1 .423 8 2 . 1  ,478 1 .351  22.8 141.6 . I 0 6 0  1,996A 115.4 
1 .13  10.51 2.93 1 5 . 8 5  1/1/2 23.9 5.9 14.0 .647 8.234 
.2 ,620 97.0 ,379 1.222 191.8 441.1 .159 1.6850 109 .1  
1.383 - .6  
,679 2 . 1  
1.098 1.8 
22.6 219.2 
5-  260 I- 337.0 . 4 8 3  94.4 18 .6  
I- 500  I- 780 . I 3 6  1 5 7 . 5  12 .1  
20.48 13.23 10.34 
I- 331.0 5- 470 ,869 309.8 - 5 . 9  
- 2 . 3  1.091 i i 6 . 0  ,477 1.284 267.1 398.0 
- 1 . 6  1.420 78.1 .491 1.329 36.6 143.5 
. 5  .608 94.0 .392 1 . B 0 0  186.2 445.7 
7 . 2 5  10.62 2.88 16.25 1 /1 /2  21.4 4.5 
.671 1.8910 102 .3  
.676D 1.982A 115 .0  
. I 3 0  l . 8T00  110.8 
2.3 ,441 5 0 . 5 5 8  
1.411 -1.4 -1 .1  307.4 ,369 
,670 1 . 1  -11.1 2 l l . 2  ,318 
1.093 1 . 7  25.6 63.1 e399 
21.3 220.6 20.5 125.6021.840 
MARS ARRIVAL DATE = 2450480 (31  JAN 1997) - -. - - __ __ _-_ - I . - -. . . 
5- 140 1- 303.1 .e39 58.4 84.5 13.1 ,928 87.1 . 1 5 7  .862 164.0 359.0 .727A .997 89.9 
5- 303 .1  I- 460 .e90 336.8 -31.3 -6 .2  1.405 94.7 ,439 1.282 344.5 509.8 ,719 1.645A 109.7 
5- 5 1 0  I- 680 .400 82.6 2 8 . 6  2 . 7  ,838 119.8 . I 1 7  1.986 256.1 393.2 ,959 3.0140 101.2 
20.68 14.78 5.29 5.92 9.30 9.47 14.60 2 /1 /1  34.6 4 0 . 6  48.5 , 1 1 7  2.431 
5- 150 I- 3 1 1 . 5  ,194 72.3 81.9 10.3 .924 88.1 ,157 .e80 169.9 368.2 .?e5 .995 91.1 1.262 -10.9 - 7 2 . 1  2 9 9 . 2  ,250 
5- 311.11 I- 480 ,250 329.6 -19.3 -3.4 1.409 91.3 .440 1.297 355.9 907.8 ,726 1.0881 110.1 ,856 4 . 1  -6 .1  2e0.3 .e67 
I- S 1 0  0- 610 , 3 7 4  8 5 . 1  30.3 3.4 ,813 118.8 . I 8 7  1.038 251.4 396.0 -943  L.132D 102.2 1.198 -2 .9  - 1 3 . 3  3 5 5 . 9  ~ 3 2 4  
19 .20  1 3 . 3 1  4 .80  8.91 9 .20  8 . 7 7  14.70 W l / l  29.9 35 .0  58.2 -914 2.12s 80.1 182.0 -41.6 103.8D 1.014 
1.262 -13.0 -78.2 3ae.i .e90 
.649 7 . 1  1 . 2  220.2 a267 
1.212 -2.3 -13.3 351 .2  . S t 9  
83.1 185.1 -33.9 116.3D 1.029 
2 87 
STOPOVER TIUE E 30 D A Y S  1997 QU780UND SWINGBY HISSICN CURATION = 520 C A Y S  
UARS ARRIVAL DATE 5 2450400 
31  J A N  1 9 0 1  
L A U N C H  SWNGBY SPEED1 R A l  DECLl I 1 V 1 P S I  I ECCCN SUA THETI THE12 PERIH APHEL PSI 2 V 2 I 2 DECLZ R A 2  SPCCCE 
SWNC0I ARRIVE SPEED3 R A 3  DECL3 1 3 V 3 PSI 3 ECCEN SHA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 DECL4 R A 4  SPCCC4 
DEPART RETURN SPEECI R A 5  DECL5 I 5 V 5 PSI 5 ECCEN SHA THE15 THETI PERlH AFHEL PSI 6 V 6 I 6 DECL6 R A 6  SPECC6 
PROP AERO DVL O V A  EVA DVD EVR TYPE SUN A SUN R KAPPA - A  E lNC RAP DECLP ETA PERIC 
5- 160 5- 317.9 . l e 1  69.4 80.2 9.5 ,920 89 .3  ,159 .a59 176.4 374.7 .722 .996 92 .0  1.263 -10.7 -10 .1  296.3 ,249 
5- 317.9 5- 480 .249 322.4 -14.6 -2 .6  1.411 88.4 .443 1.302 5 . 3  147.1 .725D 1.879A 111.0 -658 3 .1  -8.5 220.3 ,270 
18.55 12.56 4 .43  6.00 9.38 8 .12  14.84 2/111 28 .6  32.5 57.8 .972 2.069 80.1 155.2 -4S.4 91.00 1.039 
5- sia 5- 600 . 3 5 i  81.9 33.1  4.6 .789 117.1 .460 1.718 246.4 402.6 . w e  2 . 5 0 0 ~  103.1  1.182 -4 .0  -14.4 1 . 1  . 3 3 1  
5- 210 5- 249.3 .310 79.5 2 1 . 2  .9 -835 110.4 -447 -777  210.9 251.2 .430A 1.125D 6 3 . 7  1,211 2 .1  5.3 324.1 e 5 5 1  
5- 249.3 5- 480 .551 306.9 3.8 1 . 7  1 .361 113.3 .507 1.109 285.3 535.8 . I 4 7  1.671A 9 4 . 3  .547 - 6  5 .2  172 .1  *196  
5- 510 5- I30 .226 105.7 16.0 -2.5 -688 109.0 ,383 1.367 219.0 424.1 -843  1.8910 106.5 1.128 3 . 8  21.S 21.3 -352  
16.88 12.67 7.79 4 . 2 1  7.60 4 . 8 7  5.26 1 / 2 / 2  77.5 17.4 17.2 .198 6.682 173.3 P43.0 -3.3 90.80 1.123 
5- 220 5- 255.6 .434 12.7 19.0 
5- sin 5- 140 .a12 i i t . 1  i 8 . i  
11.61 15.51 9 . 2 0  
5- 2 5 5 . 6  5 -  400 . S O 8  313.1 4.6 
5- 230 5- 263.5 .522 68.0 17.0 
5- 263.5 5- 480 ,458 320.6 6 . 1  
5 -  510 5- 750 ,181 119.2 10 .9  
19.37 1 5 . 1 0  11.28 
5- 240 5 -  216.1 .596 66.8 15 .8  
5- 216 .1  5- 460 .389 331.0 11 .7  
5- 5111 5- 760 .163 128 .6  18 .5  
21.23 16.56 13.13 
-1.8 ,943 115.0 
- 1 . 3  ,671 106.9 
4.16 7.56 4 . 3 1  
-2 .6  1.080 118.1 
2 . 1  1.373 108.3 
- . 7  -655 104.6 
4 . 2 7  T.66 3.83 
1.8 1.366 i i i . 0  
.433 .918 
.489 1 . t 2 9  
.378 1.325 





23?.7 273.3 .520A 1.3150 67 .1  1.289 1.9 4.4 323.1 -508 
291.7 532.2 .577 1.681A 9 7 . 3  ,561 - 2  - 5  180.4 ~ 1 9 6  
213.3 428.2 .e24 1.826D 107.1 1 .120  2.8 21.2 30.0 ~ 3 5 6  
260.6 304.2 .622A 1.8510 72.2  1.393 1.0 2 . 8  317.5 ,450 
299.8 327.7 .610 1.70OA 100.5 ,579 -.3 - 5 . 1  189.4 ,200  
57 .6  10.6 4 . 1  .e87 P5.315 46.3 P33.6  - 4 6 . 0  0 9 . 7 0  8 . 9 0 2  
' 68 .1  13.5 9.9 ,233 ii.sce 115.4 e31.9 1 .9  8 3 . 0 ~  2.466 
! 2or.5 432.4 ,804 1.7730 i 0 7 . e  1.113 2.3 2 2 . 0  38.2 .see 
-638 1.947 282.4 336.4 .105A 3.1890 80.9 1.495 .l .I 305.3 .309 
,453 1.199 312.9 520.9 .656 1.742A 104.5 .606 -1.8 -13.9 199.7 , 211  
.318 1.257 201.6 436.6 . I 8 2  1.732D 108.7 1.107 1.9 2 3 . 2  46.5 - 3 1 2  
5- 2 5 0  5- 330.2 .423 86.2 1 6 . 6  -3.0 1 .055  113.1 .410 1.166 263.7 394.0 .688 1.6440 99.7 1.381 -.6 -2 .7  301.1 e 3 0 5  
5- 330.2 5- 480 .30S 310.5 - 8 . 6  -1 .9 1 .411  82.0 .457 1.290 25 .9  148.0 .7010 1.819A 111.6 ,653 2.1 -10.6 218.1 -276  
18.23 12.09 8.95 6.14 9.52 3.14 15.92 1/1/2 28 .9  6 .0  11.1 .648 10.361 32 .1  219.3 31.9 121.60 6 . 0 6 1  
5.66 1 /2 /2  4 5 . 0  8 . i  27 .9  .a98 4 . 1 5 3  24 .1  e3o.e -23.8 i 2 3 . m  3.254 
5- 510 I- 710 ,149 i 4 0 . i  16.8 . 2  ,626 99.4 ,383 i . 2 2 9  195.9 440.8 ,758 1.7000 109.6 1.100 1.8 24.4 54.8 .304 
-3 .3  1.200 118.1 
3.4 1.384 104.2 
- .2  -640  102 .1  
4.67 8.06 3.43 
5- 260 5-  337 .5  .480 9 4 . 6  18 .7  
5- 510 5- 180 . l o 2  153.7 13 .5  
19 .51  13.27 10.29 
5- 343.8 5- 4811 .441 307.2 -4 .9  
5- 510 5- 790 .143 168.3 8.8 
21.33 14.98 11.96 
5- 3 3 1 . 5  5- 480 ,369 307.5 -6 .3  
5- e r o  5- 343.8 ,549 m i . 3  2 0 . 0  
____ . . - .- - 
-2 .3  1.089 115.9 .474 1.276 266.7 399.1 ,671 1.8810 102.3 1.409 -1.4 
- 1 . 7  1.407 77.6 -472  1.268 39.3 149.9 .6700 1.867A 111.8 .642 1 . 7  
6.23 9 . 6 1  2 .99  16.25 1 /1 /2  30.8 4.4 1.2 .442 94.396 103.6 199.9 
-1 .6  1.133 119.0 , 5 5 3  1.461 269.8 402.8 .654 1.26913 104.9 1.445 -2 .1  
-1.6 1.402 7 3 . 5  .491 1.240 51.9 152.4 ,6310 1 . 8 S 0 A  112.0 .628 1.4 
.8 .599 93.1 .407 1.183 184.6 449.8 ,701 1.664D 112 .1  1.089 1.8 
6.35 9.72 3 .02  16.68 1/1/2 33.4 4 . 0  7.8 .Si0 14.794 165.7 230.2 
MARS ARRIVAL DATE E 2450490 (10 FEE 1997) -----I ----I -- 
. 5  .612 96.4 .393 1.204 i 9 0 . 2  445.2 . 7 3 i  1.6770 110.8 1.09s 1 . 7  
. .. 
- 5 . 1  501 .8  .369 
- 1 0 . 9  216.4 -279  
2 5 . 5  63.4 -599  
-15.7 87.4141.302 
- 6 . 7  314.8 .441 
- 1 0 . 1  2 1 3 . 5  .e84 
28.3 72.0 . 4 l 9  







- 2 4 0  % 
1::: O 




5- 150  5- 311.7 .192 73.1 81 .6  10 .2  .924 88.1 . 1 5 1  .860 169.9 368.4 ,725 .995 9 1 . 1  1.262 - 1 0 . 7  - 7 2 . 3  299.1 
5- 311.7 5- 490 ,247 327.2 -23.8 - 4 . 1  1.401 90.8 .424 1.261 357 .3  513.3 .726 1.796A 107 .1  .639 4 . 7  - 3 . 3  220.5 
5- 520 5- 610 ,417 87.9 2 9 . 2  3 .0  .e48 121.2 ,542 2.046 256.3 398.6 .936 3.1550 103.4 1 .219  -2 .5  -11.3 354 .1  
19.13 i 4 . 5 i  4 . 5 1  5.22 8 . 6 0  9.94 15.33 e / i / i  3 5 . 5  35 .1  51.0 .985 2.324 80.3 169.7 - 3 9 . 1  102.10 
5- 160 5- 318 .1  . ire 70.4 79.8 9 . 3  .920 89 .3  . i 5 9  .e39 176.3 315.0 ,722 .996 9 2 . 0  1.263 -10.5 -69.6 296.5 
5- 520 5- 680 .388 90.7 3 1 . 1  3.9 .e20 119.8 . 5 n r  1.867 251.2 4113.1 .gee 2 . 8 i 3 0  i o 4 . 2  1.201 - 3 . 2  - 1 1 . 4  .e 
5- 318.1 5- 490 .e45 319.7 - 1 7 . 2  -3 .0  1.403 87.9 . 4 2 7  1.263 7 . 0  152.8 ,7240 1.803A 1 0 7 . 5  ,640 3 . 4  -6 .7 220.1 
18.79 13.54 4 .39  5.24 8 .63  9.15 15.38 2/1/1 33.9 31.2 54.3 1 .001  2 . 1 9 0  80.7 151.9 - 4 4 . 7  8 8 . 5 1  
5- 170 5- 323.2 .181 64.4 78.4 9.4 .917 90 .7  .163 ,858 183.4 380.2 .719 .9980 9 2 . 8  1.264 -11.1 -68.6 295.1 
5- 323.2 5- 490 .260 314 .1  -13 .4  -2 .5  1.403 8 5 . 5  .431 1 .261  1 5 . 1  152.9 .717D 1.8041\ 107.7 .639 2.8 -8 .3  219.5 
5 -  520 5- 690 .363 94 .1  34 .8  S . 6  .793 118.4 .477 1.729 2 4 6 . 0  407.5 ,904 2.5540 104 .9  1.185 - 4 . 8  -13.6 7.0 
18.17 12.69 4.43 5.28 8.66 8.45 l S . 5 1  2 /1 /1  33.6 29 .3  56 .6  ,890 2 . 1 1 0  82.1 144 .8  -41.6 78.4L 
.374 79.8 21.4 .8 .832 110.6 .452 ,774 210.6 250.3 .424A 1.1250 6 3 . 3  1.209 2 . 1  5.2 323.9 .559 
,251 1 0 7 . 2  1 5 . 2  -3.0 .TO3 111.4 .4Q3 1 .401  223.6 424.3 .E37 1.9650 107 .2  1 .136  4 .3  22.4 20 .7  . 3 7 0  
17.54 13.37 7.88 4 . 1 1  7.56 5 . 5 0  15.62 1 /2 /2  86.5 16.0 17.0 A 9 3  6.767 173.4 242.8 -3.2 8 1 - 4 0  1.111 
,559 301.0 3 . 8  1 . 1  1.359 1 1 3 . 7  .509 1.103 284.1 539.5 . 5 4 i  1 . 6 6 5 ~  90.5 .543 .6  7 . 1  167.9 . i g 6  
5- 210 5- 
5- 248.0 5- 
5- 520 5- 
248 * s 
490 
150 
5- 220 5- 
5- 2 5 5 . 5  5- 
5- 520 5- 
5- 230 5- 
5- 5 2 0  5- 
5 -  240 5- 
5- 5 2 0  5- 
5- 240  5- 
5- 3 1 3 . 1  5- 
5- 520 5- 
5- 240 5- 
I- 318 5- 
5- 120  5- 
I- 250 5- 
5- 330.6 5-  
5- 520 5- 
5- 2 8 0  5- 
5- 337.8 5- 
5-  520 5- 
5- 2 1 0  5- 
5 -  344 .1  5- 
5- 5 2 0  5- 
5- 263.1 5- 
5- 2 7 r . z  5- 
















.519 67 .9  
,454 321.0 
.201 119.3 
19.46 1 5 . 5 0  
,586 66.9 








. e 4 5  319.8 




. L I Z  137.9 
.479 94 .8  
.368 3116.1 
18.82 1 3 . 4 1  
. 5 4 7  103.5 
.440 306.4 
,146 164.4 
20 .50  14.91 
11.61 12.32 
, 1 5 0  1 5 0 . 3  
19 .0  
4 .6  
17 .9  
9 .22  
-1 .8 
I .8 
- 1 . 5  
3.99 
-2.6 
2 .1  
-.I 
3.96  
.943 115.1 .434 
1.364 111.2 .488 
.683 109.3 .394 
7.38 4.84 15.61 
1.080 117.9 .495 
1.370 108.2 ,467 
-665 107.0 -388 
7.36 4 .28  15.70 
.917 
1.122 
1 . 3 5 0  























6 5 . 2  
z i  7. r 
273 .1  
536.1 
428.3 




531.  r 
.519A 
,819 




4 . 8  
. s r 5  
1.3150 6 7 . 0  
1.669A 93 .1  
1.8820 107.7 
.232 11.894 
1.660A 97 .1  
1.8150 l U 8 . 3  
.292 23.869 
i . m m  72.4 
1.289 1 . 9  
, 5 5 7  .2 
1.126 3 .0  
1 7 5 . 3  237.6 
4.4 323.1 
2 1 . 5  29 .8  
2 . 2  116.6 
2.8 311.4 
2 . 1  83.2L 
- 3 . 8  186.5 
2 2 . 0  36.2 
- 4 2 . 3  100.80 
1 7 . 0  




. 5 7 3  - . 3  
1.118 2 .3  
42.7 233.3 
1 5 . 1  
11.7 
10.7 
1 2 . 8 8  
-3 .3  
3.3 
- . 2  
4.23 
1.202 118.3 .627 
1 . 3 8 0  103.6 ,443 
.649 104.6 .387 








8 . 1  
. 708A 3.0880 81 .6  1 .491  .1  
.661 1.711A 101.4 .599 -1.8 
. I 7 9  1.7620 109.0 1.110 2 . 0  
29 .0  .427 3 . 9 8 1  23.8 230.7 
.I 304.7 
-13 .6  198.4 
2 3 . 1  46.6 
- 2 2 . 8  125.20 
1.058 l l l : 8  -391  
1.402 90.2 .425 
.649 104.6 . 3 8 1  
8.60 3.80 15.83 
1.041 111.0 .371 
1 . 4 0 3  8 8 . 0  ,427 
.649 104.6 .367 
8.63 3.80 15.83 
267.0 
359 9 3 
205.9 






. r 2 6  
, r 19 
40 .0  
,709 . 7240 
* 779 
3 1 . 5  
1.6330 95 .5  
1.798A 107 .2  
1.1620 109 .0  
1.006 2.921 
1.5440 96.4 
1 . 8 0 2 ~  101.5 
1.1620 109.0 
1.002 3 . 6 8 1  
.8 291.8 
-4 .3  220.4 
2 3 . 1  46 .6  
34.4 144.30 
1 4 . 3  




- 1 7 . 2  
18 .7  
8.14 
- 3 . 4  
- 3 . 8  - . 2  
5.22 
-3 .5  
- 3 . 0  - . 2  
5.24 
379.5 
5 1 3 . 1  
436.5 




8 . 1  
1.360 . f  
,640 4.4 
1.110 2 .0  




1.368 . I  . r  293.5 
.640 3 . 5  - 6 . 1  220 .1  
1.110 2 . 0  2 3 . 1  4 6 . 6  
35.9 222.3 34.6 139.90 
.e45 
. z r n  
' .a00 
t . 6 9 3  
330.6 
490 







16 .6  - 3 . 0  1.053 113.0 .408 1.161 263.3 394.3 .667 1.6350 99.8 1 .380  - .6  -2.1, 301.4 ,304 
11.4 - 2  +633 101.9 ,389 1.239 200 .1  440.6 . 7 5 7  1.721D 109.9 1.103 1 . 1  2 4 . 3  55.0 .309 
8 . 9 0  5.34 8.72 3.42 16.03 1/1/2 34.5 6 . 0  9 . 6  .649 11.949 44.0 220.6 43.4 121.80 7.1115 
- 9 . 4  - 2 . 0  1.402 81.5 ,441 1.249 2 8 . 1  153.9 .698c i.800~ 1 0 1 . 8  .s33 2 .2  - 9 . 5  211.8 .244 
18.7 
- 6 . 6  
14.7 
10.24 
- 2 . 3  1 . 0 8 1  115.9 .472 1.269 266.4 399.3 .670 1.8680 102.4 1.408 - 1 . 4  - 5 . 2  300.1 . J I B  
-1.8 1.398 77.3 .457 1.228 41.4 1 5 5 . 1  .666D 1.189A 107.9 ,622 1 . 8  -9 .9 215.1 -247  
. 5  .616 99 .0  .396 1 .211  194.2 444.9 .732 1.690D 110.8 1.097 1 .6  25.4 65 .6  , 4 0 2  
5.41 8.19 3.16 16.30 1/1/2 36.7 4 . 4  2.5 .443 4 5 . 0 7 5  140.7 2 l S . 5  - 3 9 . 0  69.4L19.534 
20 .0  -1 .6  1.131 118.9 ,549 1.448 269.5 403.0 ,653 2.2430 ins.0 1.443 - 2 . 1  - 6 . 1  s i 5 . i  .440 
- 5 . 2  - 1 . 7  1 .393 73.2 .479 1 .201  53.9 156.0 . 6 m 1  i.776A i o r . 8  , 601  1 .4  - 9 . 1  e i i . 8  .ere 
11.69 5 . 5 3  8 . 9 1  3 . 0 8  16.66 1 /1 /2  39.8 3 . 8  8.9 . s i 1  12.933 168.4 2 s a . r  8.8 6 4 . 4 ~  s . r t e  
10.5 . 8  ,604 95.7 .407 1.187 188.5 449.3 ,704 1.6690 112.0 1.090 1 . 5  26.2 12.3 e 4 1 8  
- - _ _  
5- 1 5 0  
5- 292.5 
5- 530 
5 -  1 5 0  
5- 311.4 





38 .9  
28.4 






29 .7  
4 . 3 8  
78.3 
-15 .3  
31.9 
4 . 4 2  
-30.6 
-15.2 
9 .1  
2 . 8  
4 .62  
10.5 







9 . 3  
-2.8 
4 .6  
4.65 
- MARS ARRIVAL DATE E 2410500 (20  FED 1997) - -  
.922 88.3 .160 .e58 170.8 338.0 .72lA .995 8 7 . 0  
.890 123.7 .611 2.385 261.1 398.9 ,928 3.8120 104.6 
8.01 11.30 16.12 1 /2 /1  51.0 34.7 38.8 ,504 3.010 











- 3 9 1  
* 345 
.e50 
s t 1 6  
.s91 
,011 




I- m a  
5- 610 
1.259 15.6 ~ 7 . 4  349 .1  
1 . 2 4 1  -2.1 - 9 . 8  353.9 
. w r  5 .9  1.4 220.4 
.613 - 8 . 0  -33.0 198.3 
92.7 337.6 7.1 124.9D 
1.262 -11.1 -73.1 299.2 
1.247 -2 .1  -9 .8  353.9 
80.8 158.2 -36.0 102.00 
.e70 85.9 
.345 339.s 
.465 90 .8  
.196 71.4 
.253 325.9 
.465 90 .8  
20.65 15.95 
21.7s 11.12 
.924 88.1 .157 .a60 169.9 367.9 . r 2 5  .995 91.1 
1.395 90.7 .412 1.235 357.7 518.6 .726 l .744A 103.7 
.a90 123.7 .611 2.385 261.1 398.9 ,928 3.8420 104 .6  




. I 7 7  7 0 . 7  




.400 9 6 . 8  
18 .55  13.90 
.244 311 .7  
,920 89 .3  A 5 9  .E59 176.3 371.1 . I 2 2  .996 92 .1  
1.396 87.6 ,415 1.236 8.1 158.2 .re30 l .748A 104 .1  
,856 122.4 ,564 2.093 256.0 403.5 a912 3.2750 105.4 
8.03 10.36 16.07 2 / 1 / l  39.9 30.6 50.8 1.010 2.332 
-917 90.6 .163 .e58 183.3 380.3 .718 .9980 92.8 
1.397 85.2 .419 1.232 16.3 158.3 . I 1 6 0  1.1481 104.2 
.825 120.9 . I 2 5  1.885 250.7 407.8 .a96 0.87SD 106.0 
8.04 9.49 16.07 2 / 1 / 1  39.5 2 l . 8  54.Z .SO1 2.195 
1.263 -10.4 -69.4 296.5 
,627 3 . 9  - 4 . 2  219.5 
1.225 - 2 . 7  -9.e 359.2 
81.1 149.5 -43.4 86.6L 
1.264 -11.0 -68.4 295.3 
.626 3 , 1  -8 .4 218.6 
82.8 142.3 - 4 6 . 9  78 . lL  





5-  323.3 
5- 530 
2 88 
MlSSIC*N DURATION I 520 C A Y S  
HARS ARRIVAL C I T E  E 2450500 
20 FED 1997 
STOFOVER T I M E  I 30 OAYS 1997 OUTBOUND SWINGBY 
- --
LAUNCH SWNCDY SFEEOI R A l  CECLl I 1 V 1 PSI I ECCEN SUA THE11 THET2 PERIH APHEL PSI 2 V 2 I 2 DECL2 A12 SPEED2 
SWNGOy A R R I V E  SPEED3 R A 3  DECL3 1 3 V 3 PSI 3 ECCEN SUA THE13 THET4 PERIH APHEL PSI 4 V 4 I 4 DECL4 R A 4  SPEED4 
DEPART RETURN SFFECS R A 5  DECL5 1 5 V 5 PS1 5 ECCEN SUA THET5 THE16 PERIH APHEL P S I  6 V 6 1 6 0ECL6 R A 8  SPEEC6 
PROF AERO CVL DVA EVA D V O  EVR TYPE SUN A SUN R KAPPA - A  E INC RAP DECLP El* CERIC 
5-  210 5- 248.3 ,382 80.3 21.6 .8 .827 111.1- ,462- ,770 210.1 248.8 .414A 1.1260 62 .6  1.206 2 . 8  5.2 323 .1  ,572 
5- 248.3 5- 500 ,572 306.9 3 . 8  1.8 1.358 114.4 .516 1.099 282.4 543.2 ,533 1.666 8 6 . 6  . 5 4 1  . 6  8 . 9  183.6 .e00 
9- 530 5- 730 e219 108.9 1 3 . 9  -3 .7  ,720 113.9 .426 1.44s 228.1 424.4 .a30 2.0600 108.0 1.145 5 . 1  23 .9  19.9 3 9 2  
18.53 14 .21  8 - 0 4  4 .26  7.65 6.23 16.08 1 /2 /2  95.5 19 .1  16.8 .184 6.838 173.5 242.5 -3 .2  92.20 1.074 
.438 .916 232.3 272.3 .515A 1.3170 66 .7  1.288 6.9 4 . 3  323.0 
,490 1.117 290.0 539.6 .570 1.663). 9 0 . 2  ,554 . 2  4 .1  112.6 ,188 
.413 1.383 222.2 428.4 .e12 1.9530 108.4 1.134 3.S 21.8 29.8 -388 










220 5- 255.2 ,438 72.9 19.1 1 . 7  ,942 115.3 
255.2 5 -  500 , 5 1 5  313.6 4.5 1.8 1.363 111.5 
530 5- 140 .e49 114.0 1 7 . 5  - 1 . 7  .699 111.8 
18.68 14 .71  9 . 3 0  3.93 7.33 5.46 
230 5-  263.7 ,519 67.9 1 7 . 0  -2 .6  1.080 117.9 
283 .1  5- 500 ,454 321.3 6.0 2.1 1.368 108.3 
5 3 0  5- 150 ,223 120.0 18.7 -.8 ,618 109.5 
i 9 . m  18.03 i i . 2 2  3.11 7.16 4 .81  
240 5- 2 ~ 3 . 1  . s m  66.9 15 .6  -3 .3  1.198 i i 8 . 0  
530 5- 160 ,199 121.4 1 8 . 8  - . 2  ,659 107.0 
2 0 . 8 0  16.93 12.69 5.81 7.27 4.24 
278.1 5- 5110 ,366 332.2 11 .5  3 . 1  1.376 103.2 
.495 1.236 260.8 304.7 .624A 1.8410 72.4 1.395 1.0 2 .8  511.4 - 4 %  
.465 1.139 299.2 535.6 .610 1.668A 93 .8  . 5 7 0  - . 3  - 2 . 2  182.9 .118 
.404 1.332 216.3 432.4 .794 1.8690 108.9 1.124 2.4 22 .1  38 .2  .381 
5.98 1/2/2 73.4 10 .7  5.0  -292 23.036 39 .6  2 3 3 . 0  -39.2 101.50 6 . 4 4 0  
.618 1.860 282.4 339.5 . 7 l l A  3.0100 8 2 . 2  1.487 . l  . 5  3 0 4 . 2  .388 
.435 1.176 3 1 5 . 1  528.8 ,664 1,608A 98.4 .594 -1 .7  -13 .e  196.4 e183 
6.05 1 /2 /2  56.9 8.1 29 .9  .450 3.872 22.7 230.5 - 2 1 . 7  126.80 1.292 
,398 1.288 e i o . 3  436.4 ,775 i .8020 ~ 9 . 5  i . i i 5  2.0 23.1 4 6 . 1  .390 
5- 240 5-  314.1 
5- 314.1 5- 500 
5- 530  5- 160 
.4111 7 5 . 3  14.3 -3.4 1.055 111.6 .387 1.164 266.3 380.4 ,713 1.6140 9 5 . 6  1.318 .l - 6  292.1 ,244 
.245 322.6 -25 .7  -4.4 1,396 89.5 .413 1.236 1.8 158.3 .726D 1.746A 103.9 .627 4 .9  -1 .4 220 .1  ,217 
17.36 12.69 8 .45  4 .66  8 .05  4.24 16.05 1 /1 /2  41.0 8.1 39.5 1.006 2 . 9 5 6  44.0 228.1 4 1 . 1  138.00 1 .988  
,199 127.4 18.8 - . 2  .659 107.0 .398 1.288 210.3 436.4 , 1 1 5  1.8020 109.5 1.115 2 .0  23.1 4 8 . 1  ,390 
5- 240 5- 318.8 
5- 310.8 5- 500 
5- 5 3 0  5- 160 
.383 7 7 . 0  14.1 
.245 317.0 -19.5 
-199  127.4 1 8 . 8  
16.96 12.32 8.08 
.419 86.5 16.6 
,3114 3n6.9 -10.3 
.118 136.4 1 1 . 8  
17.33 12.64 8.87 
.388 305.2 -7 .3  
,182 147.5 15 .6  
18.38 13.62 10 .20  
.544 103.6 20.0 
.439 305.9 - 5 . 5  
.153 1611.6 11.9 
19.93 15.04 11.83 
. 4 r r  94 .9  1 0 . 7  
I _ _  
-3.5 






-2 .3  
-2.0 
.I 
4 .76  
- 1 . 5  
-1.8 .e 











1.391 7 7 . 1  
,625 101.5 
8.15 3.42 
1 . i 2 8  118.8 
1 .386  73.1 
,610 98.3 
8 . 2 8  3.22 
- HARS ARRl 
,361 1.119 262.8 384.4 
-415 1.235 9 . 1  158.1 
,398 1.288 210.3 436.4 
16.05 1 /1 /2  39.8 8.1 
.4117 1.157 263 .1  394.5 
.430 1.220 29.6 159.3 
16.19 1/1/2 40.7 5.9 
. 4 7 0  1.264 266.2 399.5 
.401 1.2211 198.3 444.6 
16.39 1 /1 /2  43.2 4.3 
. I 4 6  1 .436  269.2 403.3 
,470 1.175 55.2 163.2 
-408  1.192 192.5 448.8 
16.67 1 /1 /2  46 .7  3 . 6  
IVAL DATE 8 2450510 ( 2 H 
.397 1.251 204.3 440.5 
.447 1.200 42.8 161.1 
,108 1.5300 96.5 
.1230 1.748A 104.1 
, 7 7 5  1.81120 109.5 
30.3 1.001 3.820 
- 6 8 1  1.6280 9 9 . 8  
-6950 1.744A 104.2 
,154 1.7490 110.2 
9.2 ,650 12.515 
.61O 1.8170 102.4 
.6630 1.736A 104.1 
,731 1.7080 111 .0  
3.7 .444 30.73s 
.653 2.2190 105.0 
.623D 1.726A 103.9 
. T O 5  1.6790 112 .1  





4 3 . 0  
.1 
3.8 
2 .0  
ees. r 
.I 









118 .OD I .  4 8 1  
308.4 ,368 
P13.3 .E21 
63 .8  .4116 
6 8 . O L l I . 2 1 0  
3 1 5 . 5  .439 
209.5 .226 
65.0L 3 . 4 3 i  
46 .  r .390 
12.6 ,419 
5- 2511 5- 330.9 
5- 330.9 5- 500 
5- 530  5- 110 
5- 260 5- 338.1 
5- 338.1 5- 500 
I- 5 3 0  5- reo 
5- 210 5- 344.1 
5- 344.5 5- 500 
5- 530 5- 790 
_- __  . __ 
5- 160 5- 318.0 
5- 318.0 5- 510 
5- 140 5- 880 
5- 170 (I- 323.3 
5- 323.3 5- 510 
5- 540 5- 690 
I- 210 5- 247.4 
5 -  241.4 5- 510 
5- 540 I- 730 
5- 220 5- 254 .1  
5-  254 .1  5- 510 




1 .101  
- . 6  










231 .1  _ _  
-2.8 
- 8 . 1  
2 4 . 2  
54.4 
-5 .e  
-8 .6 
25 .3  
-8.8 
-8 .5  
26 .1  
6 .6  










.. . . 
,179 70.2 79.9 9.4 .920 89 .3  ,159 ,859 176.3 374.9 ,722 ,996 92 .0  1.263 -10.5 - 6 9 . 1  298.4 ,246 
,246 3 1 6 . 1  -24.4 -4 .2  1 ,392  8 7 . 5  ,405 1.216 8.6 163.2 .7230 1.7119A 100.8 .618 4 . 5  -.I 2 1 8 . 6  ,197 
.402 96 .6  28.5 3 . 1  .900 124.9 ,634 2.468 260,6 403.6 .903 4,0330 106.7 1.254 -2.2 -1.4 558.5 .a31 
20.36 16 .11  4 . 4 0  4 .19  7.58 11.77 16.94 W l / l  46.7 30 .3  4 6 . 8  ,994 2 . 5 1 8  81 .4  148.1 -41.3 85.6L 1.108 
9 . 3  .917 90 .6  .163 ,858 183.3 380.3 .718 ,9980 92 .8  1.264 -11.0 -68.3 295.3 ,258 
-3.2 1 .392  8 5 . 1  ,410 1.212 1 7 . 1  163.4 ,7160 1.709A 100.9 .616 3 .4  -3.8 217.3 .lo6 
3 . 9  .863 123.5 -583 2.125 255.3 40R.0 ,887 3.3630 107.3 1.230 -2 .9  - 6 . 9  4.4 .425 
4.16 7.56 10.72 16.81 2 /1 /1  46.2 26.8 51 .7  .903 2.295 83.0 140.6 -45.9 75.1L 1.170 
. I 8 0  64.8 78.2 
.258 311.1 -1T.7 
.444 9 9 . 6  30.0 
19.311 15.13 4 .41  
.393 $0.9 21 .9  
,591 306.7 3 . 1  
.312 110.9 1 1 . 5  
19.89 11.39 8 . 2 9  
-444 1 3 . 3  19 .3  
3 2 6  313.7 4.5 
. 2 1 1  115.6 16 .9  
19.60 15.60 9 .43  
. 7  .e20 111.8 .477 ,163 209.3 246.6 .399A 
1.8 1.358 115.3 .526 1.091 280.1 546.7 - 5 2 0  
-1.1 .741 116.4 .453 1.502 232.7 424.5 -822  
4 .50  7.89 7.10 16.69 1/2/2 103.9 2 1 . 1  16.7 
1 .7  .939 1 1 5 . 7  .444 .912 231.6 270.8 . I O T A  
1 .9 1.362 112.1 .494 1 ,113  288.5 343.5 -563 
-2 .1  ,717 114.3 .435 1.425 226.7 428.4 -805 
4.00 1.39 6 .17  16.38 1 /2 /2  94.3 14.3 9 . 3  
1.1270 61.6 1.202 2.8 
1.673 8 2 . 6  ,541 3 8  
2.1830 108.9 1.157 6 . 5  
.172 6,894 1 1 3 . 5  2 4 2 . 0  
1.3180 6 6 . 2  1 .287  1.9 
1.664 8 6 . 6  ,554 .3 
2.0450 109.2 1.144 3 . 6  
,217 12.369 1 7 1 . 5  237.5 
5 . 1  323.4 
10.5 150.8 
26.5 18 .3  













5-  230 5-  263.5 .521  68 .0  1 7 . 0  - 2 . 6  1.080 118.1 ,497 1.236 260.6 304.2 .622A 1.8500 72.2 1.393 1.0 2.8 3 1 7 . 5  .458 
5- 263.5 5- 5 1 0  .458 321.5 5 . 8  ‘2.0 1.367 108 .1  .465 1.134 298.3 539.4 ,606 1.661A 90.5 .568 - . 3  - .4  178.9 . I 7 4  
5- 540 5- 1 5 0  .248 121.1 18.5 - . 9  ,694 112.0 .422 1.363 220.7 432.4 .788  1.9310 109.6 1.132 2.5 22 .2  38 .3  .402 
20 .31  16.70 11.27 3.68 7.08 5.42 16.32 1 /2 /2  82 .2  10.7 5 . 0  .287 22.703 36.8 232.7 -36.5 101.90 6 .231  
5- 240 5-  278 .1  
5- 278.7 5-  510 
5-  540 5- 160 
5-  250 1- 331.2 
5- 531.2 5-  510 
5-  540 5-  110 
5- 280 5- 338.4 
5-  338.4 5- 510 
I- 540 5 -  780 
5- 210 5- $44.9 
5- 341.0 5-  510 
8- 5 4 0  I- 190 
5-  280 5-  351.1 
5- 351.1 5-  110 
5- 5 4 0  (I- 800 
-- .- - 
5- 180 5 -  317.6 
5- 317.6 5- 520 
5- 150 5- 680 
. 5 7 4  66.9 15.5 
,359 332.7 11.2 
. 2 2 i  121.7 18.1 
20.94 1 1 . 3 3  12 .51  
.410 86.6 16 .6  
.SO4 306.0 -11 .3  
.191  135.7 18 .0  
11.24 13.05 8 . 8 5  
. A 7 5  93.0 18.1 
.367 3 0 4 . 8  - 7 . 8  
.177 145.1 16.2 
18.17 13.90 10.15 
- 3 . 3  1.195 
3 . 0  1.376 
- . 2  .613 
3.60 1.00 
- 2 . 9  1 .051  
-2.5 1.390 
- 2  .653 
4 . t 9  7.58 
-2.3 1.083 
- 2 . 1  1.386 
.6  ,635 











3 . 7 5  16.53 
4 . 7 1  16.33 
1.837 282.4 340.5 
1.168 315.6 532.7 
1.311 214.7 436.3 
1 /2 /2  6 4 . 1  8.1 
1.154 262.9 394.7 
1.199 3 0 . 1  164.4 
1.268 208.6 440.3 
l / 1 / 2  4 7 . 4  5 .9 
1.257 265.9 399.8 
1.180 43.9 166.0 
1.231 202.5 144.3 
1/112 50 .3  4.2 
.712A 2.9630 8 2 . 6  
.666 1 . 6 r l A  95.4 
,770 1.8520 110.1 
30.6 .466 3.784 
.687 1.6220 99.8 
.694D 1 . 7 0 5 A  100.8 
9.5 ,650 12.121 
,669 1.8450 102.4 
,6810 1.699A 100.5 
.729 1.1330 111.3 
4.6 .1A6 24.962 
. r ~ o  i.78~0 1111.6 
1.485 
.591 
1 .121  
21.5 
1 .378  
,609 
1.112 





. I  . 5  303.6 .359 
- 1 . 6  -12.2 193.8 ,111 
2.0 2S.0 46 .6  .403 
L30.4 -20.5 126.20 1.290 
- . 6  - 2 . 6  301.8 .a04 
2.5 - 8 . 2  214.6 . 1 9 1  
1 . 7  2 4 . 1  5 5 . 3  .406 
227.9 83 .0  111.20 7 .230  
-1 .4  - 5 . 3  508.6 .SI7 
1.9 -1.0 211.0 .zoo 
1.1 25 .1  6 4 . 0  .412 
217.6 -34 .2  88.fLl0.6f9 
,541 103.8 20.1 - 1 . 5  1 .121 118.7 .542 1.423 268.6 403.5 ,652 2.1950 105.0 1.439 - 2 . 2  - 6 . 9  315.8 .138 
.438 305.9 -5.8 -1 .9  1.381 73.0 . I 6 3  1.157 56.1 167.9 .62 lD  1.6931 100 .1  ,583 1 . 5  - 7 . 0  208.8 .e l l6  
. I 6 3  157.4 1 3 . 1  .8 .618 101.0 .412 1.200 196.1 448 .1  -105 1.6940 112.2 1.095 1.4 P1.9 72.8 , 4 2 2  
19.80 15.19 11.16 4.4% 1.80 3.43 16.14 1/112 54.1 3 .4  10.0 .311 11,527 171.2 231.4 4.8 65.5L 3.308 
.618 112.8 20 .6  
. 5 1 1  308.3 - 4 . 6  
,157 111.0 8.5 
21.59 16.94 13.84 
- . I  1.176 121.7 ,626 1.701 211.4 406.6 .e34 2.7160 1 0 I . 1  1.460 -2 .9  - 7 . 9  323.1 -515 
-1.8 1.375 68.6 ,494 1.129 68.2 169.9 ,5710 1.686A 99 .6  .564 1 . 1  -6 .4  2112.1 ,216 
1.1 .602 91 .8  .422 1.173 190.6 452.1 ,678 1.6610 113.3 1.087 1.4 26 .3  81.8 .455 
4.64 8.03 3.30 17.04 1/1/2 58.6 3 .9  15.4 .226 7.450 186.L 242.8 10.1 70.2L 1.460 
HARS ARRIVAL DATE : 2450520 (12 WAR 1997) - -  _ _  
-10.9 - r a . s  ~ 9 6 . 0  
5.6 4 . 7  217.1 
- 1 . 9  -8.0 358.2 
147.8 -51.7 85.7L 
-11.0 -68.5 2 9 5 . 2  
3 .9  -.s 215.7 
-2 .3  -4 .9  3.8 
139.9 -44.4 74.2L 
e.0 4 . e  3ez.e 
a3 7 . 5  164.8 
4.P LS.2 2 9 . 1  
937.3 1.2 85.7L 
1.0 l.8 317.5 
- . e  e .7 22.3 1 5 114.9 38 3
232.5 -33.9 101.OD 
.1 .I 303.6 
-1 .5  -10.6 190.4 
e.0 2e.s 46.9 
e8o.e -19.1 ieo.oo 
,185 68 .2  80.7 
.25S 316.2 -30.7 
.540 99.5 27 .6  
21.80 11.90 4 .48  
9 .8  











.159 .e59 176.4 
.398 1.202 8 .2  
. I 2 0  3.198 265.1 
18.03 2/1/1 5 4 . 5  
.163 .e58 183.3 
.403 1.198 17.3 
.653 2.530 259.8 











41 .1  
. 1 2 3 ~  ,996 9 2 . 0  1.263 1.681A 97.7 ,613 
5.5010 108.1 1.291 





S.3200 6 5 . 3  1.285 
1.669 83.0 ,554 
2.165D 110.2 1.155 
.eo4 12.532 i r 5 . 7  
.e53  
.104 
. * r e  
1 * 100 
.e59 
* 1 80 
,466 
: . e r r  
5- 110 5- 323.2 . I 8 0  64.7 78.3 
5- 323.2 5- 520 ,259 310.5 -20.6 
B- 550 5 -  690 .496 102.5 28.5 




3 .81  
1 .d 
1 .9  
-2.6 













90 .6  
8 5 . 0  
126.0 
12.17 






83 .1  
0- 220 5- 254.0 
5- 2 5 4 . 0  5- 520 
5- 550 9- 140 
,453 73.8 19.6 
a542 313.6 4 . 3  
.309 117 .1  $ 5 . 9  
20.83 18.64 9.64 
.468 321.7 5 .6  
.276 122.7 18.1 
2 1 . 2 2  17.53 11.39 
I . I 7 2  86 .9  15.5 
.357 333 .1  10.6 
.e46 128 .8  18.5 
.we. 6 8 . 2  1 7 . 2  
e i . 3 3  11.91 1e .m 
.9S6 
1 .S6 l  
1.58 
1 .080 
I .  366 
.712 
7.09 
, l  194 
,688 
6.82 
- 1 3 8  
1:374 








.455 ,908 230 .1  
,503 1.111 286.4 
.462 1.481 231.2 
1 6 - 9 0  1 /2 /2  102.6 
,501 1 .231  260.2 
.468 1.130 297.0 
.443 1.403 225.1 
18.7s 1/2/2 91.0 
.610 1.830 282.4 
.427 1.162 315.5 
.430 1.340 219.1 











I 3 6 . 2  
8 .1  
.495A 
A 5 3  
.797 









5- 230 5- 263.S 
5- 263.1 5-  520 
s- 5 5 0  5- 150 
5- 240 5- 278.9 
5- 218.9 5- 520  















1 * le9 
20.0 
,406 
.1 1 5  
.421 
6 .031  









STOPOVER TIME = 30 D A Y S  MISSION DURATlON = 520 C A Y S  
12 M A R  1997 
1997 OUTBOUND SWINGBY 
M A R S  ARRIVAL D A T E  = 2110.1rn 
- .  
LAUNCH SUNGDY SPEED1 RA1 OECLl 
SWNGCY A R R I V E  SPEED3 R A 3  DECL3 
DEPART RETURN 8PEECS R A 5  DECL5 
PROP AERO OVL - .  
I 1 V 1 P S I  I ECCEN SMA THE11 THE12 
I 3 V 3 P S I  3 ECCEN SMA THE13 THE14 
I 5 V 5 PSI 5 ECCEN SMA THE15 THE16 
DVA EVA DVO .EVR TYPE SUN A SUN R 
5- 250 5- 331.4 .417 86 .7  16 .6  -2 .9  1.050 112.9 .404 1.151 262.1 394.9 
5- 331 .4  5- 52D .304 305.6 -12.4 -2 .7  1 . 3 8 1  80.9 .416 1.185 31.4 169.1 
5- S I 0  5- 7 I 0  ,219 135.6 18.0 .2 .666 109.5 .421 1.289 212.9 440.1 
11.215 13.54 8.62 3.61 7.21 4 - 1 2  18.66 i l l 1 2  54.8 5.8 
PERIN APHEL P S I  2 V 2 1 2 DECL2 RA2 SPCCC2 
PERIH APHEL PSI 4 V 4 I 4 DECL4 R A 4  1PEEC4 
PER'IH APHEL PSI 6 V 6 I 6 DECL6 RA6 SPEC06 
KAPPA - A  E INC RAP DECLP ElA P E R I C  
1 -686  1.6171) 99 .8  1.318 - .6  - 2 . 8  302.0 , 3 0 4  
.693D 1.676A 9 7 . 6  .603 2 .6  -4 .1  212.3 ,100 
11.162 10.1 2 3 3 . 1  88.6 108.10 6.613 
D 111.2 1.118 1 . 1  24.0 5 5 . 5  ,410 
5- 060 5- 338.7 .473 95 .2  i 8 . 1  
5- 3 3 8 . 1  5- 520 . 3 6 r  304.7 -8.4 
5- sso 5- ran ,196 144.3 16.5 
1 6 . i r  14 .21  m . i i  
5- 210 5- 345 .3  ,538  104.0 20 .1  
5- 5 5 0  5- 790 . t i 7  154.9 13.9 
5- 3 4 5 . 3  5- 520 .436 306 .1  -6 .2  
19.48 15.42 11.68 
5- 200 5- 351 .6  .611 113 .1  20 .7  
5- 351.6 5- 520 . 5 1 3  308.8 - 4 . 8  
5- $ 5 0  5- eon . i 6 5  161.4 9.9 
e i .33  1 r . m  $3 .53  
5- 323.1 5- 530  .262 310.3 -24 .7  
5- sen 5- 690 . 5 5 5  in5.5 27 .3  
- - _ _  I- . - 
5- 170 5- 323.1 ,183 64.0 78.6 
e'l .89 18.32 4 .45  
5- 180 5- 321.9 -191  61.7 76.6 
S- 32 I .S  5- 530 .280 307.1 -17.6 
I- S60 5- 100 . I08  108.6 28 .2  
20.62 17.08 4.57 
5- 250 5- 331.7 ,416 86.8 16.6 
5- 3 3 1 . 1  5- 530 .304 305 .5  -23.8 
5- sen 5- 7 7 0  .244 136.2 17.8 
i 7 . 6 r  14.1s 8.19  
5- 339.1 5- 530  .366 305.0 - 9 . 0  
5- sen 5- ran . z i r  145.8 18.6 
18 .31  1 4 . 1 5  10.06 
5- 260 5- 519.1 . 4 7 l  95.4 18.7 
-2 .2  1.061 115.7 .465 1.251 26 
-2.3 1.383 16.9 .43S 1.167 4 
.6  ,646 106.1 .417 1.248 20 
3.90 7.30 4.16 16.73 ~ 1 1 2  5 
-2 .0  1.378 73.0 .459 1.145 56.7 112.2 .619D 1,670A 96.5 . S I 8  1 . 5  - 5 . 4  203.7 - 1 9 1  
4 . 0 6  7.46 3.14 16.86 1/1/2 61.9 3.2 10.1 .316 11.404 172.0 2231.1 3.2 66.0L 3.285 
.9 . 6 w  103.6 . 4 i e  1.210 200.1 440.1 . i n 4  i . i i 6 0  112.4 1.098 i . s  2 5 . 1  13 .1  .a27 
- . 6  1.172 121.6 .622 1.676 2 1 1 . 0  407.0 ,633 2.7180 107 .1  1.476 - 2 . 9  -8 .0  323.9 - 5 t 3  
- 1 . 9  1.372 68.9 .490 1.118 68.6 173.9 . 5 1 l D  1.666A 95.8 .580 1.1 -4 .9  198.9 .203 
1.1 .610 100.3 .424 1.179 194.6 452.3 .680 1.6790 113.3 1.089 1.3 26 .1  82.1 . 4 3 1  
4.32 7.72 3.48 17.08 1 /1 /2  66.5 3.6 15.3 .228 7.493 166.3 243.2 9 .8  10.51 1 .482  
9 .5  
-4.5 
3.0 
3 . 5 1  
9 . 8  
-3 .5  
3.7 
5.55 
-2 .9  
-3.0 
. 3  
3 .55  
- MARS ARRIVAL DATE = 2450530 I 2 2  MAR 1991 
1.386 85.1 .398 1.189 17.1 172.6 . l l 6 D  
.963 128.5 ,140 3 .341  264.2 401.9 .e68 
6.97 13.81 18.91 2/1/1 61.3 26.6 4S.2 
-914 92.2 -169 .a59 190.8 385.2 .114 
1.385 82.8 .404 1.183 25 .1  l I 3 . 0  .704D 
.915 127.0 .668 2.568 258.8 412.1 .851 
6.94 12.51 18.52 2 /1 /1  61.6 23.2 50.8 
1.049 112.9 .403 1.149 262.5 395.1 ,686 
1.384 80.9 .411 1.176 3 1 . 1  173.4 .692D 
6.95 5 .33  16.99 l / l / Z  62.6 5 . 8  1 1 . 5  
. s i 7  90.7 .as9 183.1 s0n.i . r i g  
,602 112.1 .438 i . 3 i 6  2 1 7 . 3  440.0 ,740 














9 2 . 8  
9 4 . 9  
110 .1  
2.602 







9 . 9 8 0  
- _ .  
1.264 
.608 










- _ _  
-11.2 -68.9 
4 . 6  3.7 
- 1 . 9  -3 .4  
140.0 -42 .1  
- 1 1 . 9  -61.8 
3 .5  . 2  
-2 .5 -2.4 
135.0 -46.5 
-.e - 2 . 8  
2.8 -1.6 
1.7 2 5 . 8  
239.7 71.5 
294.9 







5 5 . 7  
2 1 4 . 0  
6 7 . 0 ~  









. 433  
5.849 
1 .401  
1 . 0 2 0  
-2.2 1.079 115.6 .463 1.244 265.3 400.3 ,688 1.8200 102.5 1.402 -1.4 -5 .4  309.3 .368 
-2.5 1.381 76.9 .431 1.158 44 .9  114.1 .659D 1.65lA 94.0 .590 2.0 - 3 . 3  205.2 -173  
a6 ,660 109.3 ,430 1.266 211.1 443.9 . l e 2  1.809D 112.2 1.113 1 . 4  24.8 64.4 .432 
3.65 7.05 4 . 6 1  16 .98  1/1/2 65.9 4 . 0  5 . 6  .448 20.305 138.8 218.4 - 4 1 . 0  I 2 . 4 L  6 . 6 4 9  
5- 5 4 5 . 7  5- 530 -435 306.6 - 6 . 5  -2 .2 1.376 7 3 . 0  .456 1.137 5 7 . 0  176.2 .l!l9D 1.655A 9 3 . 2  ,576 1 . 5  -3 .7  200.5 .le1 
5- 560 5- 790 ,194 1 5 3 . 1  14.4 .9 ,639 106.3 .427 1.224 204.9 447.8 . . 0 2  1.1460 112.8 1.102 1.3 2 5 . 5  73.3 .435 
I- 270 3- 3 4 5 . 1  .535 104.2 20 .2  -1.4 i . i i 9  118.5  .534 1.396 268.0 404.2 ,651  z.1420 m 5 . i  1.434 -2.2 - 7 . 1  3 1 6 . 1  .435 
19.57 1 5 . 7 5  11.60 3 . 8 3  7.23 4.13 11.04 1 /1 /2  70.0 2.9 w . 0  ,317 i i . 5 1 5  172.5 e s i . 9  1 . 8  6 6 . 3 ~  3 . 3 3 7  
5- 280 5- 352 .1  .607 113.3 20 .6  
5- 352.1 5- 530 ,511  309.6 - 5 . 0  
I- 160 5- ann . t i 7  164.4 11.0 
e i . e r  1 1 . 1 5  15 .41  
- - . -  
- . 6  1.167 121.5 ,616 1.646 210 .5  407.3 .632 2,6590 101.1 1.413 -2 .9  -8.1 324.4 ~ 5 1 1  
-2.0 1.370 68.9 .487 1.112 68 .7  177.6 .571D 1.654A 92.3 . 5 5 8  1.1 -3.4 1 9 5 . 1  .194 
1.1 .620 103.1 .428 1.189 198.8 451.9 .619 1.6980 113.5 1.092 1 . 2  25 .9  82.3 .441  
4.12 1 . 5 2  3 .15  i 7 . 1 7  w 1 / 2  74.4 3 . 3  15 .1  .2sn 7.624 i 6 6 . 3  243.6 9 . 1  1 0 . 6 ~  1.525 
-. ._ HARS ARRIVAL DATE = 2450540 ( 1 APR 1997) -- - -  . _. 
I- 250 5- 331.9 .415 86 .9  16 .6  -2 .9  1.048 112.8 ,402 1.146 262.3 395.2 .686 1.6060 9 9 . 9  1.316 - . 6  -2 .8  302.4 .304 
5- 331.9 5- 5 4 0  .304 305.8 - 1 5 . 5  -3.4 1.383 81.0 .408 1.170 31 .7  1 1 7 . 5  .6920 1.648A 91.7 .COD 3 . 1  1 . 2  2 0 7 . 0  .160 
1S.19 14 .82  8 . 7 1  3.38 6 .76  6.05 17.40 1 /1 /2  70.6 5 . 1  13.1  .652 8 . 1 4 6  r 5 . 3  245.0 12 .6  106.2D 5.048 
5- 5 1 0  5- 710 .272 137.2 11 .5  . I  . i n 2  114.8 .458  1.352 221.6 439.8 .133 1.9710 i i z . 6  1 . 1 3 4  1.6 2 3 . 6  55 .9  . 4 5 i  
95.6 10.8 
3 0 5 . 5  - 9 . s  
143.9 16.5 
1 0 4 . 5  20 .2  
307.4 - 6 . 9  
152 .1  14.7 
16.13 1 1 . 5 1  
1 5 . 2 1  m.00 
-2 .2  1 . 0 1 7  1 1 5 . 5  
-2 .6  1.319 76.9 
. T  .616 112.0 
5.49 6.89 5 . 2 1  
-1.4 1 .116 118.4 
-2 .3  1 .375 13.0 
.9 .653 109.1 
5.70 7.10 4.62 
.460 1.236 264.9 400.6 
.428 1 .153  4 5 . 1  178.6 
.445 1 .291  215.4 443.6 
1 7 . 3 0  1 /1 /2  7 4 . 0  3.8 
.529 1.381 261.6 404.5 
- 4 5 4  1.133 5 7 . 0  119.9 
.438 1.242 209.2 441.5 








9 . 1  
1 .80SD 102.5 1 .401  -1.4 
1 . 6 4 1 ~  9 1 . 0  .590 2 . 1 .  
i . 8660  112.9 1.120 1 . 3  
.450 19.149 133.2 t 1 8 . 3  - 
2.1120 105 .1  1.432 -2 .2  
1.647A 90 .1  ,576 1 . 5  
.319 11.853 172.8 232.1 
i . 7 8 5 ~  113 .2  1 . 1 0 1  1 .2  
- 5 . 4  309.7 .366 
-1.3 202.0 .166 
24.5 64 .6  .446 
.46.6 7 5 . 3 L  8.159 
- 7 . 2  317.1 .434 
2 5 . 3  73.5 .443 
. 3  66.71. 3 .466 
-2 .0  191.3 . t i s  
.. - . . . ... ._ - .- .. 
5- 250 5-  3 5 2 . 1  , 4 1 4  07 .0  
I- 580 5-  710 .304 13~1 .7  







. 4 3 2  308.4 
a240 131.8 
en . 2  I 16.63 
.596 113.9 
.506 3 1 1 . 7  
,214 160.5 
21.11 1 1 . 1 3  
18 .6  
- 1 7 . 1  
1 7 . 1  
8 .  I 5  
1 8 . 8  
16.2 
9 .93  
- I . 3  
14 .6  
11.41 
20 .9  
- 5 . 4  
12.2 
13 .14  
-10 .5  
20 .3  
-2 .9  
-3 .9 
. 3  
3 .29  
- 2 . 2  
-2 .9 
. I  
3.41 
- 1 . 3  
- 2 . 4  
1 .D 
3.64 - .4 
-2 .1  
1.2 
S.98 
- .- - _. - . MARS ARRIVAL DATE = 2450650 (11  APR 1991) -- 
1.047 112.S ,401 1.144 262 .1  395.4 ,685 1.602D 99 .9  
.724 117.5 ,482 1.400 2 2 6 . 0  439.5 ,726 2.0740 113 .5  
8 .69  6.88 17.89 1 /1 /2  78.6 5 . 7  1 5 . 3  .652 I . 5 0 1  




6 .81  5.99 
1.112 118.3 
.66? 111.8 
1 . 3 1 5  73.1 
7.04 5 . 2 2  








1.228 264.5 400.9 
1.324 219.8 443.4 
11112 81.9 3.7 
1 .365  267.1 404.9 
1.131 56.9 183.3 
1.265 213.5 447.2 
1 /1 /2  85.7 2.4 








9 . 2  
1.157 121.2 .602 1.584 269.4 408 .2  ,631 
1.369 69.1 .483 1.109 68.3 104.2 .573D 
.646 108.6 .446 1 .211  2D7.2 451.1 .675 
1.38 4.58 17.54 i / m  89.5 2 . 7  14.1 
- MARS A R R l  [VAL DATE = 2450S6D (21 APR 199 
i . 1 8 8 ~  102.5 
1.641 88 .3  
1.9390 113.6 
. 4 5 1  18.158 
2.080D 101.1 
1.642 8 1 . 3  
1.8310 113.8 
-322  1 2 . 4 1 5  
71 - 
1.376 - . e  - 2 . 0  302.5 .304 
.602 3.5 4 . 3  204.4 . I 5 6  
1 . 1 4 5  1.6 23.4 56 .1  .472 
I 6 . 0  249.4 72.5 106 . ID  4.244 
1.399 - 1 . 5  
.592 2 . 3  
1.129 1 . 3  
1.429 - 9 . 3  
1.114 ,5 9 1 . 6  1 
1.465 -1 .1  
,564 1 .1  
165.6 244.4 
126.6 210 .0  . 
i r 2 . 7  ~ 3 2 . 2  
1 . 1 0 1  1.0 
- I , 3  317.7 . 4 3 2  
-.I 194.4 . l I 3  
-1 .2  6I.OL 1.611 
25.0 73.8 . 4 5 e  
- 6 . 5  325.6 , 5 0 6  
- . 9  190.1 . I C 8  
2 5 . 4  (I2.8 . 4 5 I  
10.1 m . 8 ~  i . e r o  
5- 250 5- 324.0 
5- 590 5- 770 
5- 324.0 5- 560 
e453 83.7 16.6 -3 .1  1.083 114 .2  .446 1.256 268.8 389.2 .696 1.8150 9 8 . 9  1.402 - e 5  
.308 310.1 -43 .4  -6.8 1 .383  85.2 .391 1.116 11.2 184.5 .7160 1.636 8 7 . 1  .612 6 . 6  
21.17 17 .41  9.63 3.70 1.10 7.04 18.48 1/1/2 85.2 5 . 7  42.6 ,632 2 . 7 5 1  7 5 . 7  266.8 
.I- 250 5- 332 .1  .414 81.0 16.6 -2 .9  1.047 112.8 ,401 1.144 262.1 395.4 .685 1.6020 99.9 1.375 -e6  -2 .8  302.5 -504 
5- 332.1 5- 560 ,304 307.2 -20.7 - 4 . 5  1 .382 81.4 -404 1.166 30.4 184.9 .695D 1 .631  66.7 ,606 4 . 1  7 . 7  e02.4 . I 5 6  
1 9 . 8 1  16.59 8 . 1 5  3.28 6.68 7.64 18.48 l / l / 2  86.2 5 . 1  18.5 .652 6.234 76.1 2 5 S . 6  71.6 101.90 S.4lS 
,340 1 4 0 . 1  1 6 . 5  .4 .ni 120.2 .sin 1.464 230.4 439.2 .iii 2.2110 114.6 i . 1 5 8  1 . 5  
5- 590 s- r r n  .340 140.5 16.5 .4 . r s i  120.2 .s in 1.464 230.4 439.2 .TIT 2.2110 1 1 4 . 6  1.158 1 . 5  23.2 56.4 .491  
5- 260 5- 340.5 
5- 590 5- ran 
5- ern s- 341.4 
I- s90 5- 790 
5- 340.5 5- 560 
5- 341.4 5- 160 
a462 96.0 18.8 -2.1 1.072 115.3 .453 1.218 2 6 4 . 0  401.3 ,666 1.1700 102.6 1.396 - 1 . 5  
,364 301.2 -11.4 -3 .1  1.319 7 7 . 0  ,426 1.149 44.8 185.8 .660D 1.639 85.8 .596 2.4 
.So2 145.8 1 5 . 8  .8 .718 117.5 .461 1.369 P24.1 443.1 ,703 2.035D 114.5 1.139 1.2 
20.07 16.68 9 . 8 6  3.39 6.80 6.82 16.18 i / l / Z  89.5 3.6 6 .7  ,433 11.092 119.1 211.4 
.522 105.0 20.3 - i . S  1.107 118.1 .519 1.347 266.5 405.3 .648 2.0470 101.1 1.426 -L.S 
.431 309.5 -1 .7  -2.5 1 . 5 7 5  73.2 .451 1.131 56.6 186.5 .e210 1.641 84.7 .584 1 .6  
,268 152 .1  14.4 1.1 .689 114.6 .410 1.296 217.8 446.9 .e81 1.9040 114;6 1.123 1.0 
20.81 11.23 11.30 3.64 1 .05  5.93 11.96 t / l / Z  92.9 2.2 8.1 ,324 13.910 112.2 L3L.3 
WARS ARkIVAL DATE : 24S0510 ( 1 WAY 1991) --I--- 
.431 65.5 16.6 -3.0 1.062 113.4 .419 1 .188*265 .1  392.7 ,690 1.6860 99.5 1.381 - .6  
.SO6 309.0 -35.0 -7.3 1.382 83.4 .396 1 . 1 7 1  23.5 188.1 .7070 1.63s 6 4 . 7  -615  6.9 
,381 142.6 1 5 . 9  .4 .782 123.0 .545 1.554 234.7 438.8 .708 2.4010 115.0 1 . 1 1 5  1 . 5  
- - . - . -. --- --- 
21.59 18.08 9.13 s . a i  6.91 6.95 19.10 i/ia oe.e 5 .0  33 .1  ,644 3.413 16.4 ~ 1 5 . 4  
- 5 . 6  510.6 .S64 
2.5 196.5 ,161 
2 4 . 0  65.2 -484 
-7.5 516.3 .431 
24.7 74.0 .475 
-E.* 67.4L 3 . S S 1  
-60.0 6 2 . 0 ~  7.297 
.I i s 2 . 0  . i n  
- I . - - . 
-2.6 t m . 8  .sa5 
17.6 L 0 5 . 0  .16T 
02.9 56.0 ,526 
66.4 113.50 1 .591  
BTOPOVER T I M E  I: 30 C A Y S  1997 OUTDOUND SWlNGDI MISSION DURATION 5 520 C A V S  
1 HA7 1991 
M A R S  ARRIVAL CITE : 2 4 ~ 0 5 r n  
LAUNCH SWNGDV S P E E C I  R A I  CECLl I 1 V 1 P S I  1 ECCEN SH( THE11 THE12 PERlH APHEL P S I  2 V 2 I 2 DECL2 R A P  SPCfCr 
8WNGDY ARRIVE SPEEC3 EA3 DECL3 I 3 V 3 P S I  3 ECCEN SMA THE13 THETI PERIH APHEL P S I  4 V 4 1 4 DECL4 R L 4  SPEED4 
DEPART RETURN S P E E D S  R A S  DECL5 I 5 V 5 PSI 5 ECCEN SHA THE15 THET6 PERIH APHEL PS1 6 V 6 I 6 DECL6 RA6 SPEEC6 









¶ -  
2 5 0  5- 
3 3 1 . 2  5-  
600 5- 
2 5 0  5 -  





331.2 . 4 1 8  
5 7 0  .304 
770 .381 
21.16 
86.6 16 .6  -2 .9  1.051 112.9 .405 1.154 262.8 394.7 
142.6 15 .9  .4  -782  123.0 .545 1.554 234.7 438.8 
17.79 0 .84  3.37 6 .78  8.85 19.19 1/1/2 93.0 5.8 
3 0 8 . 4  -26.9 -5 .8  1.382 82.1 .4o1 1.168 27.9 IBIJ.~ 
.601 --1.6210 99.8 1.378 -.6 - 2 . 8  301.8 
.TOO0 1.636 84.5 .613 5 .3  12.8 202.0 
.708 2.401D 115.6 1.175 1 . 5  22.9 5 0 . 0  
24.9 .610 4 .630  76.1 260.0 69.5 110.50 
141 .1  . A 5 9  96.3 18 .9  -2 .1  1.068 115.2 ,449 1.209 263.S 401.1 ,666 l.?SZO 102.6 1,394 - 1 . 5  -5.I 311.1 
170 -363 306.4 - 1 2 . 4  -3 .3 1,379 71.1 ,425 1.150 44.4 189.0 .6blD 1.639 8 1 . 4  .602 2.0 4.D 194.4 
180 .330 141.4 i s . 2  .9 ,745 120.5 . s i 4  1.429 228.4 442.7 ,694 e . i e 4 ~  i i a . 6  1.153 1 . 1  23.7 6 5 . 5  
21 .01  17.57 9 .18  3.43 6.84 7.79 18.17 1/1/2 96.6 3.6 7.2 . 4 5 S  15.824 111.2 L l 6 . l  - 6 0 . 7  07 -eL  
345 .1  .518 
570 -429  
21.65 
790 . m a  
105.3 20 .4  -1 .2  i . i m  i i 8 . 0  .si3 i.3~0 265.9 405.8 
310.9 -8.2 -2.1 1.375 13.3 , 451  1.133 56.2 i m . 6  
153.0 14 .0  1.1 .712 117.4 .491 1.337 222.2 446.1 
17.91 11.18 3.70 7.10 6.76 18.44 I l l / & ?  99.6 2 . 0  
.647 2.OlZD 105.0 1.422 -&?.4 - 7 . 0  310.9 
.6220 1.643 82.3 e590 1.) 1 . 1  190.1 
.680 1.9940 l15.S 1,133 .O 04 .4  74.3 








6 . 7 5 0  
.1t9 
.1?? 
. re9  
4 . 3 4 1  
291 
HtSSlON CURATION L. 560  C A Y S  
MAR3 ARRIVAL DATE = 24504EO 
2 CEC 1 9 9 6  
8TOPOVER TIME : 110 011s 1997 OUTBOUND SWINGOY 
LAUNCH SUNGBY SPEED1 
BWNCOY ARRIVE SPEEC3 
O E P A R T  RETURN SPEED5 
PROP 
R A l  
R A3 





OVL _ _  
v 2  
v 4  
V 6  
I NC 
I 2 OECLP 
1 4 OECL4 
I 6 OECL6 
RAP OECLP 
RA2 SPCCC2 
R A 4  3PCCC4 
RA6 SPECC6 
ETA PERIC 
I 1 V 1 PSI 1 ECCEN SHA THE11 THE12 PERlH APHEL PSI 2 
I 3 Y 3 PSI 3 ECCEN SHA THE13 lHE14 PERIH APHEL P S I  4 
I 5 V 5 P S I  5 ECCEN SMA THE75 THE16 PERIH APHEL PSI 6 
O V A  - EVA CY0 EVR TYPE SUN A SUN R KAPPA - A  E 
MARS ARRIVAL DATE = 2450420 I 2 CEC 19961 
1.4 ,928 118.1 .404 .895 228.3 263.2 .462A 1.3290 6 3 . 0  
1.4 1.398 114.2 -561  1.253 288.8 508 .7  - 5 5 0  1.956A 1 1 9 . 2  
. 5  .605 81.9 .413 1.194 168.2 449.5 . I O 1  1 .661  112.4 
1.14 11.11 3.31 16.86 1/2/2 33.0 4.5 13.4 .113 8 . 5 9 1  
. _. MARS ARRIVAL DATE E 2450430 (12  OEC 19961 - -  
5- 220 5- 252.0 .481 
5- 410 5- 780 . l 5 7  
21.34 





20 .3  
3 .1  
5 . 3  
10.29 
1 .e79 
a 6 4 4  
1 .091 
174.4 
2 .1  4 . 1  322.4 . s o 9  
. 6  - 2 . 7  l08.’5 . 3 3 1  
1 . 9  25 .3  6 1 . 1  .427 
239.4 -3 .4  86.lL 1 .318  
.. . .... . - 
5- 220  5- 2 5 3 . 0  ,466 
5- 253.0 5- 4 3 0  .564 
5- 460 5- 780 .147 
19.88 
- . - . ._. 
S22.6 . S G I  
188.9 .302 
61 .6  , 4 1 1  
85.6L 1.541 
14.  5 
310.1 
1 7 1 . 1  
13.05 
19 .9  
3 . 5  
6.2 
9.94 
1 . 5  .933 117.1 ,468 .902 229.5 266.1 .479A 1.3240 6 4 . 2  
1 . 5  1.309 113.2 . I 4 0  1.216 289.9 512.6 . 5 5 9  1.873A 115.5 
e 5  .603 84.3 .405 1.193 1 7 1 . 5  448.5 .710  1.671 111.8 




1 7 5 . 0  
2 . 0  4 .2  
. 5  - 2 . 9  
1.8 2 5 . 5  
m 9 . i  -2 .2  
.. . . - MARS ARRIVAL OAT€ 5 2450440 (22 OEC 1996) - . .- . ._ 
5- 220  5- 2 5 3 . 9  ,454 73.9 19.6 1.6 .936 116.4 . I 5 6  .907 230.6 268.5 .494A 1.3200 6 5 . 2  1.284 2 . 0  4 . 2  322.8 e 5 4 4  
5- 253.9 5- 440 -544 311.0 3.8 1.6 1.382 112.4 ,524 1.188 290.8 516.5 .566 1 . 8 l O A  1:l.Q .603 .4  -2.9 188.6 .273 
5- 410 5- 180 .140 168.5 1 . 4  .603 8 6 . 1  .399 1.194 17S.O 441.6 .717 1.610 111.4 1.091 1.8 2 5 . 5  6 2 . 1  -4111 
18.68 12.63 9 . 6 7  6.05 9 .43  2 .96  16.48 l / Z / 2  41 .7  4.5 11.8 .203 9 . 1 1 3  175.5 238.8 -1.1 84.1L 1.168 
MARS ARRIVAL DATE = 2450450 ( 1 JAN 19971 . - - I - ._-- . . - 
5- 210 5- 248.9 ,375 79.8 21.4 -8  .E31 110.7 .453 .114 210.5 250.2 *423A 1.1250 6 3 . 3  1.209 2 .7  5.2 323 .9  *559  
5- 248.9 5- 4 5 0  1.860 305.7 3 .4  1 . 5  1 .370 113.5 .519 1.139 286.2 524.3 ,548 1.129A 1 0 5 . 1  .510 . I  .9 181.1 a 2 5 6  
5- 480 5- 770 . i z r  150.6 13.2 .E . s i 3  92 .3  ,376 1 .212  i83 .8  441.9 , 7 5 7  i . 6 6 8 0  109.5 1.095 1.8 24.4 54.2 . 3 r 9  
1 5 . 7 5  10.60 1.89  1.13 8 .51  2.11 15.82 i m z  ,54.0 5 . 8  18.3 . i 9 e  8.298 ~ 7 2 . 8  2 4 3 . 5  - 4 . 1  90.~30 i.oie 
5- 220 5- 254.6 -445 73.4 19.4 1 . 1  .939 115.8 ,446 .911 231.4 270.5 , 5 0 5 A  1.3180 6 6 . 0  1.286 1 . 9  4 . 3  322.9 a529 
5- 254.6 5- 450 .529 311.1 4 . 1  1 . 1  1.317 111.8 . 5 1 0  1.167 291.4 520.5 . 5 7 1  1.162A 1 0 8 . 2  .589 .3 -2 .6  1 8 7 . 1  . 2 4 l  
5- 480 5- 780 .136 165.2 8 . 9  ~5 .603 8 9 . 1  .395 1.195 178.6 446.8 .123 1.666 111.1 1.092 1.8 25.6 62.5 a404 
11.74 12.34 9 . 4 1  5.40 8.18 2.81 16.36 1/2/2 4 1 . 0  4.5 11.2 .215 10.240 1 7 5 . 1  238.8 - . O  83.9L 1 . 9 8 1  
5- 230 5- 261 .1  .542 68 .8  1 7 . 5  -2 .6  1.082 119.2 .514 3.242 2 5 9 . 0  299 .1  .603A 1.8800 70.4 1.395 1.0 2 . 1  3 1 1 . 7  .493 
5- 261 .1  5- 450 .493 318.9 5.6 2 .1  1.386 109.8 ,503 1.205 2 9 8 . 0  5 1 5 . 7  .599 1.812A 110.9 .611 - . e  - 6 . 6  193.9 .2G4 
5- 480 5- 790 . i l l  178.1 4.2 .8 .594 8 5 . 5  .420 1.178 173.7 452.0 ,683 1.673 113.1 1.088 1 .8  26.4 70.8 ,455 
2 0 . 8 1  15 .03  11.70 5 .83  9 . 2 1  3.25 1 7 . 0 5  1 / 2 / 2  39 .1  4 . 8  3 . 1  ,247 37.090 6 7 . 0  237.9 -66.6 92.10 8 . 9 2 5  
- ._ .
5- 210 5- 249.2 .371 79.5 
5- 249.L 5- 460 . 5 5 2  306.2 
5- 490 5- 110 - 1 3 2  146.6 
15.29 10.59 
5- 220 5- 251 .1  .439 73.0 
5- 2 8 5 . 1  5- 460 - 5 1 7  312.3 




119 .2  
54.5 
90.6C 
323 .0  
106.1 
62 .8  
83.4L 
MARS ARRIVAL DATE = 2450460 ( i i  JAN 1991) . - - - -__ 
21 .2  - 9  .E34 110.4 .447 .777 210.8 251 .1  ,429A 1.1250 6 3 . 7  1.211 2 . 7  5 . 3  
3.6 1 .6 f . 3 6 6  113.2 ,512 1 .126  286.3 528.1 , 550  1.702A 101.9 ,560 - 6  2 . 0  
14 .6  . 2  ,616 94 .6  . 3 1 1  1.216 187.7 441.5 .758 1.6740 109.4 1.097 1.8 24.5 
1 9 . 2  1 . 7  .941 115.4 .439 .915 232 .1  272.0 - 5 1 3 1  1.3170 6 6 . 6  1.288 1.9 4 . 3  
4.3 1.8 L 3 7 2  111.4 .SO0 1.150 291.9 524.4 ,575 1.7261 104.6 , 5 7 1  - 3  -1 .9  
10 .5  .I .605 91.5 .392 1 .191  182.4 446.2 .721  1.6660 110 .9  1.092 1 . 7  25 .6  
9 .32  4 . 8 ?  8.26 2 .81  16.28 1/2/2 53.2 4 . 1  10.1 ,22S 10.133 1 7 5 . 7  238.3 $ 8  
1.80  4.69 8.08 2 .79  i s . 8 1  11212 61 .1  5 . 9  1 1 . 8  . i g r  6 . 4 4 1  1 1 3 . 0  e43.4 -3.8 
I- 230 5- 262.5 .533 68.4 11.3 -2.6 1.081 118 .1  ,506 1.239 259.7 301.7 .612A 1.0670 11.2  1.394 1.0 2 . 8  317.6 .477 
5- 262.5 5- 460 .417 319.6 5 . 8  2 .1  1.380 109 .1  .490 1.184 298.9 519.7 -604 1.764A 101.4 ,598 - . 3  -6 .4  193.1 .e39 
5- 490 5- 790 ,148 175.4 5.6 .8 ,594 88.0 .414 1.119 171.2 451.2 .691 1.667 1 1 2 . 6  1.088 1 . 1  26.4 71.3 ,428 
19.86 14.66 11.55 5 .20  8.58 3.11 16.88 1 /2 /2  44 .9  4 .4  3 . 6  .264 3 1 . 4 9 2  5 7 . 5  235.3 - 5 7 . 1  9 5 . 8 0  8 . 0 4 6  
- - _ _  __ __ - MARS ARRIVAL DATE E 2450470 (21  JAN 19911 - --- 
5- 210 5- 249.4 .369 79.4 21.2 .9 .835 110.3 .445 , 7 7 8  211.0 251.4 ,432A 1.1250 6 3 . 8  1.212 2 .7  5 . 3  324.1 .549 
I- 249.4 5- 470 .549 306.6 3 . 7  1 .6 1.363 113.2 .SO8 1.116 286.0 532 .0  .549 1.683A 9 8 . 1  .552 .6  3 . 5  176.0 .20S 
15.09 10.10 1 . 7 1  4 .39  7 . 7 8  2 .93  15.85 1 / 2 / 2  69.0 5 .9  1 7 . 5  .199 6 . 5 1 6  173 .2  2 4 3 . 2  - 3 . 5  90.60 1.111 
5- 220 5- 211.4 .435 72.8 1 9 . 1  - 1 . 7  .942 115.1 .435 .917 232.5 272.9 , 5 1 8 1  1.3160 6 7 . 0  1.289 1.9 4 . 3  323.1 - 5 1 0  
5- 255.4 5- 4 7 0  . 5 1 0  312.8 4.5 1.8 1.369 111.1 .493 1.138 292.0 528 .3  - 5 7 1  1.699A 100 .9  .568 .3 - . 9  183 .6  .208 
5- 500 5- 780 ,136 157.5 12.1 .I .608 94 .0  .392 1.200 186.2 445 .1  .730  1.6700 110.8 1.093 1 .1  25.6 6 3 . 1  ,399 
5- $00 5- 7 7 0  . i 3 9  143.1 15.8 .E ,620 97 .0  .379 1.222 i g i . 8  441.1 .759 1.6850 109.5 1.098 1.8 24.5 5 4 . 1  . m i  














230 5- 263.1 
263.1 S- 410 
500 5- 190 
.526 68.2 17 .2  
.4G6 320.2 6.0 
19.09 14.42 11.39 
. i 4 4  112 .1  7 . 1  
- _ _ _  .- 
,239 58.4 84 .5  
.290 336.6 - 3 1 . 3  
,393 109.5 61.1 
20.49 14.57 5.29 
.194 7 2 . 3  81.9 
. 2 5 0  329.6 - 1 9 . 3  
, 3 3 1  99.6 - 9 . 1  
18.11 15 .19  4.60 
‘181 69.4 80 .2  
.249 322.4 -14.6 
.254 100.9 1 0 . 7  
16.01 10.02 4.43 
-2 .6  
2 . 1  
.8 
4 .68  
. . ._ 
1 3 . 1  
- 6 . 2  
21 .1  
5.92 
10 .3  
- 3 . 4  
- 1 5 . 5  
5 .91 
9.5 
-2 .6  
-4 .9 
6.00 
1.080 118.3 ,501 1.237 260.2 303.2 
1.376 108.7 ,479 1.168 299.5 5 2 3 . 1  
.596 90.6 .410  1.180 180.6 450.4 
8 .07  3.03 16.76 1 /2 /2  50 .8  4.2 
- MARS ARRIVAL DATE = 2450480 ( 3 1  J 
.928 8 7 . 1  . 1 5 1  .862 164.0 359.0 
1.403 94 .1  .439 1.282 344.5 509.6 
. 1 4 5  114.3 .418 1.540 235 .8  411.2 
9 .30  9 .28  16.45 2 / 1 / 1  34 .6  5 2 . P  
.924 8 8 . 1  . 1 5 l  .e60 169.9 368.2 
1.409 91 .3  ,440 1.297 355 .9  507.8 
9 .29  7.19 11.41 2/1/2 29 .9  45 .2  
.920 89.3 ,159 .859 176.4 3 1 4 . 7  
1 . 4 1 1  8 8 . 4  .443 1.302 5 . 3  147.1 
,706 110.9 ,392 1.416 224.7 420.0 
9.38 S . 5 8  15 .31  2/1/2 28.6 24.0 




4 . 1  
AN 199 
1.8510 71 .6  




, 991  8 9 . 9  
1.845A 1 0 9 . 1  
2.1840 104.5 
.117 2.435 




,996 9 2 . 0  
1 . 8 1 9 A  111.0 
1.9700 105.8 
,912 2 . 0 6 9  
I .  394 
, 5 8 7  
1.068 
5 1 . 1  
1.0 2 .8  
- . 3  -6.0 
1.7 26.4 
234.2 - 5 0 . 1  
311.5 
191.7 












220 .3  
10 .8  
91 .OD 
. 4 6 6  
.21?  
. r e 2  
1.429 _ _  - 
.290 
. 2 6 7  
, 4 9 5  
.p10 
. 2 6 7  
,411  
1 .a84 
, 2 4 9  











8 3 . 5  
-13.0 - 1 6 . 2  
7 . 1  1 . 2  
-20 .2  - 4 7 . 2  
165 .1  - 3 5 . 9  
110 5- 3 1 1 . 5  
3 1 2 . 5  5- 480 
110 5-  710 
160 5- 317.9 
3 1 7 . 9  5-  480 
S ? O  5-  120 
. 7 2 5  
,726 
. e 7 1  
56.2 . 122 







1 .261  
.658 
1.136 
80 .1  
- 1 0 . 9  -12 .7  
4 . 1  - 6 . 1  
16.5 4 2 . 1  
162.0 -41.6 
-10 .7  -10.1 
3 . 1  - 8 . 5  
6 . 1  25 .2  
1 5 5 . 2  - 4 5 . 4  
5- 210 5- 249.3 ,370 79.5 21 .2  .9  .e35 110.4 ,447 . 7 1 1  210.9 2 5 1 . 2  .43OA 1.1250 63.7 1 . 2 1 1  e . ?  5 . 3  324.1 . I 5 1  
5- 249.3 5- 460 - 5 3 1  306.9 3 . 8  1 . 7  1 .361 113.3 . S O 7  1 .109 285 .3  5 3 5 . 8  . 5 4 7  1.671A 94.3 . 5 4 7  .6  5 . 2  1 7 2 . 1  ,198 
5- 310 5- 110 ,149 140.1 16.8 .2  .626 99.4 ,183 1.229 195.9 440.8 ,758 1.700C 109 .6  1.100 1.8 24.4 54.6 *384 
15.14 10.93 1.79 4 .21  7.60 3.14 15.92 1 / 2 / 2  7 7 . 5  6 . 0  17 .2  ,198 6.682 1 7 3 . 3  243 .0  - 3 . 3  90.80 1.125 
5- 220 5- 25S.6 -434 72.7 19 .0  -1.8 .943 115.0 .433 .918 232.7 273.3 . 5 2 O A  1.3150 6 7 . 1  1.289 1.9 4 . 4  323.1 a 5 0 8  
5- 2 5 5 . 8  5- 480 .SO8 313 .1  4 . 6  1 .8  1.366 111.0 .489 1.129 291.7 532.2 . 5 7 7  1,681A 97.3 ,561 .2  - 5  180.4 * l o 6  
16.35 12.19 9 .20  4.16 7.56 2.99 16.25 1 /2 /2  6 8 . 1  4.4 9.9 ,233 11.566 175.4 2 3 7 . 9  1.9 8 3 . O L  t - 4 6 6  
1- $10 5- 780 . i r e  153.7 i a . 5  .I ,612 96.4 ,393 1.204 190.2 445.2 . ? a i  1 . 6 7 7 ~  110.8 1.095 1 . 1  2 5 . 5  63.4 .399 
5- 230 5- 263.5 .S22 68 .0  17 .0  - 2 . 6  1.080 118.1 .497 1.237 260.6 304.2 ,6221 1 .8510  72.2 1.395 1.0 2.8 3 1 1 . 3  ~ 4 5 8  
5- 2 6 S . E  5- 480 ,458 320.6 6 .1  2.1 1.313 108.3 .472 1 . 1 5 5  299.8 527.7 .610 1.7001 100.5 .519 -.3 - 5 . 1  189.4 .Lob 
9- 5 1 0  I- 190 ,143 168.3 8.8 .8 . I 9 9  93.1 , 401  1.183 184.6 449.8 ,701 1.6640 112.1  1.089 1.8 26.3 12.0 ~ 4 1 9  
18.56 14.30 11.28 4.27 1.66 3.02 16.68 1/2/2 57.6 4 . 0  4.5 -267 25.315 46.S L33.6 - 4 6 . 0  9 9 - 1 0  8.9OL 
5- 240 8- 276.1 .596 66.8 15.8 -3 .3  1.208 118.1 .638 1.947 282.4 336.4 . ? O S A  3.1890 80.9 1.495 -1  .I 305 .3  ~ 3 0 9  
5- 270.1 S- 480 . I 8 9  331.0 1 1 . 7  3.1 1.384 104.2 ,453 1.199 312.9 520.9 .656 1.142A 104 .5  ,606 -1.8 -13 .9  199.1 * i l l  
5- 510  5- 000 ,156 182.2 3 .5  1.1 - 5 8 7  89.4 .428 1.163 119.2 454.6 ,666 1.661 1 1 3 . 8  1.084 1.6 26 .0  80.8 ,444 e i .or  16.40 1 3 . 1 3  4.67 0 .06  3.28 t t . 2 1  i / ~ / e  45.0 4 . 9  21.9 .SOB 4.153 24.1 230.8 -es .s  it3.10 1 . ~ 5 4  
5- 160 5- 318.1 .178 70.4 19 .8  ’ 9 . 3  .920 89.3 ,159 -859 116.3 3 1 5 . 0  ,122  .996 92.0 1.263 -10.1 -69.0 L96.5 
5- 520 5- 120 .266 102.9 7.3 - 6 . 9  ,123 113.4 ,415 1.460 229.3 420.2 ,854 2.0610 106.6 1 .146  8 . 1  L9.0 7.9 -388  0 
18.01 10.81 4 . 3 9  5.24 8 .63  6 .41  16.00 2/1/2 33.9 27.8 54 .3  1.001 2.190 00.7 151.9 -44.7 80.5L 1.191 
5- 110 5- 323.2 ,181 64.4 18.4 9.4 .911 9 0 . 1  .163 ,858 183.4 380.2 . l is  .9980 9 2 . 8  2.&?64 -11.1 -68.0 L O Y . 1  s t 8 0  
5- 323.L 5- 490 .260 314.1 -13.4 -2 .5  1.103 8 5 . 5  .431 1.261 1 5 . 1  152.9 .1170 1.804A 101 .7  ~ 8 3 9  L.8 - 0 . 3  L l 9 . B  . C 4 l  
5- 520 5- 730 .2¶1 107.2 13.2 -3.0 . lo3  111.4 ,403 1.401 223.6 424.3 .837 1.9850 107.C i . 1 3 6  4 .3  C8.4 LO.? . s f 0  
15.21 9.93 4.43 5.28 8.66 S . 5 0  15.62 2 / 1 / 2  33.8 18.0 56.6 .E90 C.110 8L.l 144.0 -41.6 78.4L ,909 
5- s i 6 . i  5- 490 ,245 319.1 - 1 7 . 2  -,3.0 1.403 87.9 .427 1.263 7.0 i s e . 8  ,1240 1 . 8 0 3 ~  1 0 1 . 5  .640 3.4 -6.1 L L O . ~  .e40 
e- cio 5- 248.9 .314 79.8 21.4 .a .e32 110.6 .452 ,114 210.6 ~ 5 0 . 3  . 4 2 4 ~  i.ieso 03.3 1 . ~ 0 9  1 . 1  S.L srs .9  .049  
5- 248.9 5- 490 .559  301.0 3.8 1 . 7  1.359 113.1  .SO9 1.103 284.1 539.5 ,541 1.665A 90.5 a543 S O  ? . I  1 0 7 a V  e l 9 0  
8- 520 5- 110 . I 6 2  137.9 11.4 .2 ,633 1Oi.9 .389 1,239 200.1 440.6 , 1 5 7  1.lLlO 109.9 1.103 1 . 1  L4.3 5 5 . 0  s3b9 
15.46 11.29 7.88 4 .11  7 .56  3.42 16.03 1/2/2 86.5 6 . 0  17.0 .l9S 6 . 7 8 1  173.4 C41.8 -3.L 91.40 1.111 
292 
BTOPOVER T I H E  I 30 D A Y S  1997 OUTOOUNO SWINGDI H I S S I O N  DURATION : 560 C A Y S  
HARS ARRIVAL DATE 10 : 
FEO 2450490 19 7
V 2 I 2 OECL2 R A 2  SPCECE 
V 4 I 4 CECL4 RA4 SPEEC4 
V 6 I 6 CECL6 RA6 W E E 0 6  
INC RAP CECLP E T A  PERlC 
LAUNCH SWNGOY SPEED1 R A I  DECLl 
SWNGOY A R R I V E  SPEED3 R A 3  0ECL3 
DEPART RETURN SPEED5 R A 5  D E C L 5  
PROP A€RO OVL 
I 1  V I  
1 3  v 3  
1 5  v 5  
O V A  EVA 
P S I  1 ECCEN 
P S I  3 ECCCN 
PSI 5 ECCEN 
0VO EVR 
1 1 5 . 1  .434 
111.2 .408 
99 .0  .396 
3 . 1 6  16.30 
SHA THE11 THE12 
SHA THE13 THE14 
SHA THE15 THE16 
TYPE SUN A SUN R 
APHEL P S I  2 
APHEL P S I  4 
APHEL P S I  6 




K A P P A  
.519A 
, 5 7 5  
.732 




4 . 8  . 708A 
,661 
.672 









5-  2 2 0  5-  2 5 5 . 5  . 4 3 5  72.7 19 .0  
5-  2 5 5 . 5  5- 490 ,509 313.4 4 .6  
5 -  520 5- 780 . i s0  150.3 14.7 
16.37 12 .38  9 .22  
5- 230 5 -  263.7 .519 67 .9  1 7 . 0  
5- 263.7 5- 490 ,454 321.0 6.1 
5- 5 2 0  5- 790 ,146 164.4 1 0 . 5  
18.26 14.30 11.22 
-1 .8  .943 
1.8 1.364 
. 5  .610 
3.99 7.38 
.917 232.6 273 .1  
1.122 291.1 536.1 
1 .211  194.2 444.9 
1/2/2 76.6 4 . 4  
1.236 260.8 3 0 4 . 7  
1 .146 299.7 5 3 1 . 7  
1.187 188.5 449.3 
1/2/2 65 .2  3 . 8  
1.898 282.5 338.2 
1.186 314.2 524.8 
1.165 182.9 453.9 
112/2 50.5 4 . 6  
1.3150 67 .0  1.289 1 .9  4 . 4  323.1 -509  
1.6691 93 .7  . 5 5 7  . 2  2.2 176.6 ,188 
1.6900 110.8 1.097 1 . 6  25.4 6 3 . 6  .402 
,232 11.894 1 7 5 . 3  237.8 2 .1  83.2L 2.527 
1.393 1.0 2 .8  317.4 .454 
.573 - . 3  - 3 . 8  186.5 . l R 7  
1.090 1 . 5  26.2 7 2 . 3  ,418 
42.7 233.3 -42.3 100.00 6.682 




3 .3  1.380 
1.1 .591 
4.23 7.62 
-3 .4  1.058 
-3 .8  1.402 
1.1 .591 
5.22 8.60 
-3 .3  1.202 
117.9 ,495 
108.2 .467 
95.  7 .407 
3 .06  16.66 
113.5 .627 
103.6 .443 
92 .1  .424 
3 .21  17.13 
1.6470 72.4 
1.680A 9 7 . 1  
1.6690 112.0 
.292 23.869 
3.0880 8 1 . 6  
1.711A 101.4 
1 . 6 5 R O  113.5 










240 5- 277.2 
2 7 f . 2  5- 490 
520  5- 800 
240 5- 313.1 
313.1 5- 490 
5 2 0  5- 600 
240 5- 316 
318 5- 4911 
520 5- 800 
,586 6 6 . 9  $ 5 . 7  
.375 331.6 1 1 . 7  
20 .31  16.09 12.80 
.404 74.9 14.3 
.244 325.6 - 2 2 . 1  
,152 178.8 5 . 1  
16 .96  11.74 8 .54  
.386 7 6 . 7  1 4 . 1  
.245 319.8 - 1 7 . 2  
.152 178.8 5.1 
16.59 11.35 8.14 
.i52 178.0 5 . 1  
1 .491  a 1  
.599 -1.8 
1.084 1 . 5  
23.8 230.7 
.640 4 . 4  
36.7 225.8 
1.380 . i  





.6  291.8 










1 .932  
111.6 .391 1.174 267.0 379.5 
90 .2  .425 1.262 359.3 513.1 
9 2 . 1  .424 1.165 182.9 453.9 
3 .21  17.13 1 /1 /2  35 .0  4 .6  
-3 .0  1.403 88.0 ,427 1.263 6.8 152 .8  
1.1 e591 9 2 . 1  .424 1.165 1R2.9 453.9 
5.24 8 .63  3 .21  17.13 l / l / Z  33.9 4 . 6  
-3 .5  1 .041 i i i . 0  . 3 7 i  1 .126 263.4 383.7 
1.6330 95.5 
1.7981 107.2 
1.6580 113 .5  
1.006 2.921 
1.5440 96.4 1.368 , l  . 7  293.5 .245 
1.802A 107.5 ,640 3.5 -6 .7  220.1 ,240 
1.6500 113 .5  1.1184 1 . 5  26.6 81.1 ,439 































1 5 0  5- 
292.5 5- 
5 3 0  5- 
150 5- 
311.4 5- 
















240  5- 
278 .1  5- 
530 5- 
















7 7 0  
































* 5 72 
. i re  
16.117 
.438 




. 4 5 4  
a 1 5 3  
18.211 
. 5  78 
.366 
. 1 5 3  
19 .78  
.401 
. e 4 5  
. 1 5 3  
16.33 
. 3 0 3  
, 2 4 5  . , 1 5 3  
11.93 
. i o 0  



















11 .81  
72.9 
3 1 3 . 6  
147.5 
12.11 
67 .9  
321 .3  
14.43 
66 .9  
332 .2  





1 1 . 6 7  







59 .9  
5.82 
82 .2  
-30.0 
59.9 
4 .64  
79.7 
-20 .3  
- . 3  
4 . 3 8  
7R.3 
- 1 5 . 3  
13 .9  
4 . 4 2  
21 .6  
1 7 . 8  
8 .04  
1 9 . 1  
4 .5  
15 .6  
9 . 3 0  
1 7 . 0  
6 .0  
11.9 
11 .22  
1 5 . 6  
1 1 . 5  
6 . 9  
12 .69  
14.3 
- 2 5 . 7  
6 .9  
8.45 
1 4 . 1  
-19 .5  
6.9 
8.118 
3 . 8  
-15.2 .922 88 .3  ,160 
9 . 1  1.387 98 .2  .419 
23.8 .769 117.6 .464 
4.62 8.01 10.70 za.oe 
.858 
1.613 














1 . 2 5 1  





1 . 2 3 6  
1.139 

















332.0 523 .1  
239.7 416.0 
51.0 50.4 
, 7 2 1 A  ,995 8 7 . 0  1.259 15.6 77.4 319.7 -345  
.703 1.715A 101.5 .613 -8.0 -33.0 198.3 9 2 1 5  
,064 2.3620 ia7 .0  1.172 - 2 2 . 7  -44.4 26.4 .563 
33.8 .so4 3.010 92.7 337.0 7 .1  i m . 9 0  1.014 
10.5 ,924 80.1 .157 
- 5 . 3  1.395 911.7 .412 
23.8 ,769 117.6 ,464 
4 .71  8 .10  10.70 20.118 
9 . 3  .920 89.3 .159 
-3.5 1.396 87 .6  ,415 
- 1 1 . 5  .744 115.9 .443 
4.64 8 .03  7 . 7 1  17.30 
169.9 367.9 . 7 2 5  .995 91 .1  1,262 -11 .1  -73 .1  299.2 . E 5 3  
357.1 518.6 .726 1.744A 103.7 .627 5.9 1 .4  220.4 e219 
239.7 416.0 .e64 2.3620 107 .0  1.172 -22.7 -44.4 26.4 ,563 
42.3 50.4 44 .7  ,941 2 . 6 2 8  80.8  158.2 -36 .0  102.0D 1 .531  
176.3 375 .1  ,722 .996 92.1 1.263 -10.4 -69.4 296.5 -244 
8 .1  158.2 .7230 1.746A 104 .1  .627  3 . 9  - 4 . 2  219.5 ,216 
233.9 4211.5 .846 2.1940 107.6 1.158 12.7 36.6 -448  
39.9 34 .9  50 .8  1.010 2.332 6 1 . 1  149.5 -43.4 86.6L 1.345 
9 . 3  ,917 90 .6  ,163 
-2.8 1.397 R S . 2  .419 
-3 .7  .7211 113.9 .426 
4 - 6 3  8.04 6.23 16.118 
- 8  .827 111.1 .462 
1.8 1 .358  114.4 . > I 6  
.2 A 4 2  104.4 ,397 
4.26 7.65 3.77 16.19 
1 8 3 . 3  380.3 
16 .3  158 .3  
228.1 424.4 





- 7 1 8  ,9980 9 2 . 8  1.264 -11.0 -68.4 E95.3 ,258 
.7160 1 .7481  104 .2  ,626 3 . 1  -6.4 2 1 8 . 6  . e l 6  
,830 2.0600 1118.0 1.145 5 . 1  2 3 . 9  19 .0  .S92 
54.2 ,9111 2.195 82.6 142.3 -46.9 70.3L 1.1177 
,414A 1.1260 6 2 . 6  1.206 2 .6  5 . 2  323.7 ,572 
,533  1.666 86.6 ,541 .6  8 . 9  163 .6  ,2110 
.754 1 . 7 4 9 0 1 1 0 . 2 1 . l 0 7  4 . 7  24.2 5 5 . 2  .397 
16.8 -164 6 . 8 3 8  173.5 242.5 - 3 . 2  92.20 1.1174 
1 . 7  .942 115.3 .438 
, 5  .625 1111.5 ,4111 
3.93 7 . 3 3  3.42 16.39 
-2 .6  1.080 117.9 .495 
2 .1  1.368 1118.3 .465 
.8 .610 98 .3  .400 
3.77 7.16 3 . 2 2  16.67 
1.8 5.363 1 1 1 . 5  ,490 
232.3 272.3 . 5 1 5 A  1.3170 66.7 1.288 1 . 9  4 . 3  323.0  , 5 1 5  
290.0 539.8 . 5 7 0  1.663A 9 0 . 2  .554 . 2  4 . 1  172.6 ,186 
198.3 444.6 ,731 1.1080 111.0 1.099 1 . 6  2 5 . 3  63.8 ,4116 
85.4 4 . 3  9 .4  . 2 2 f  12.181 175.4 237.6 2 . 0  8 3 . 7 1  2.934 
299.2 535.6 .610 1.668A 93 .8  .570 - . 3  -2 .2  182.9 ,178 
192.5 448.8 ,705 1.6790 112 .1  1.092 1 .5  26 .1  72.6 .419 
73.4 3.6 5 . 0  .e92 23.036 39 .6  233.0 - 3 9 . 2  101.50 6 . 4 4 0  
2 6 0 . 0  304.7 . 6 2 4 ~  1.8410 72.4 1.393 1.0 2 .8  317.4 .454 
- 3 . 3  1.198 118.0 .618 
3 . 1  1.378 103.2 .435 
1 . 1  .596 94 .8  .422 
3 - 8 1  7.27 3 .21  17.06 
282.4 339.5 
315.1 528.8 
186.7 * 5 3 . 2  
56.9 4 .2  
. r i i i  3.o ino  8 2 . 2  1 . 4 8 7  . I  .I 3 0 4 . 2  
.664  1.688A 98.4 -594 - 1 . 7  - 1 5 . 2  196.4 . I 8 3  
.676 1.6600 113 .3  1.081 1.4 26.5 8 1 . 5  .436 
29 .9  ,450 3.872 22 .7  230.5 -21 .7  126.60 1 .292  
- 3 . 4  1 . 0 5 5  111.6 .387 
-4.4 1.396 89.5 .413 
4.66 8 .05  3 .21  17.06 
1 . 1  .596 94.8 .422 
266.3 380.4 .713 1.6140 95 .6  1 .378  . 1  - 6  292 .1  . e 4 4  
186.7 453.2 .676 1.6600 113.3 1.085 1 . 4  26.5 8 1 . 5  .436 
1.e 158.3 .7z60 1 . 7 4 6 ~  103 .9  . w r  4 . 9  - 1 . 4  220.1 . z i t  
41.0 4 . 2  39.5 1.006 2 . 9 5 6  44 .0  228.1 4 i . i  138.00 1 .966  
240 5- 
318.0 5-  
530 5-  
- 3 . 5  1.039 110.9 .367 
- 3 . 4  1.397 87.3 ,415 
1 . 1  .596 94.8 ,422 
4.64 8.03 3 . 2 1  17.06 
262.8 384.4 
9 . 1  158.1 
186.7 453.2 
39.8 4 .2  
.708 1.5300 96.5 1 ,366  . l  , 7  293.9 .245 
,7230 1.748A 104 .1  .627 3 . 6  - 4 . 6  219.4 . 2 l 6  
,616 1.66110 113.3 1.085 1.4 26.5 61.5 .430 
30.3 1.001 3.820 43 .0  223.7 41.4 134.30 2.824 
HARS A R R I V A L  DATE I: 2450510 ( 2 MAR 1997) -. - -  ._ 
5-  i i o  I- 309.5 . 2 3 3  5 5 . 0  84 .9  
5 -  540 5-  ria ,394 109.9 42 .1  
5- 3 0 9 . 3  5- 510 . 2 9 7  327.5 - 4 6 . 9  
19.18 14.52 5 - 1 9  
12.9 
- 9 . 0  
10 .8  
4.66 
9.4 
- 4 . 2  
-33.  7 
4 .19  
9.3 
-3.2 

































1 . 3 6 2  











88 .2  .156 . E 6 1  170.4 
91.3 .403 1.215 355.4 
120.2 . 5 0 5  1.725 244 .3  
9 .32  17.29 2 / l / l  5 3 . 1  
8 9 . 3  .159 .e59 176.3 
8 7 . 5  .405 1.216 8 . 6  
118 .5  . 4 7 7  1 .600 238.4 
13.23 28 .01  2/1/2 46.7 
3 6 5 . 2  













5 4 3 . 5  
444.3 












.726 ,995 90 .7  
, 8 5 5  2.5950 108 .2  
33 .1  -680 3.511 
,722 .996 92 .0  
,836 2.363C 108 .7  
46.8 .994 2.516 
.726 i.705~ 100.4 
,7230 1 . 7 0 9 ~  100.8 
1.262 - 1 3 . 3  - 7 8 . 2  299 .1  
,618 9 . 6  12.9 221.2 
1.189 - 9 . 7  -18 .4  21 .1  
1.263 -10 .5  - 6 9 . 7  296.4 
. 6 1 8  4 . 5  - . 7  218.6 
1 .172  3 5 . 0  4 8 . 3  3 E 2 . 5  
81.4 1 4 8 . 1  - 4 1 . 3  B 5 . W  
1.264 -11,O -68 .3  2 9 5 . 3  
.616  3 . 4  - 3 . 8  217.3 
1 . 1 5 1  6 . 5  26.5 1 8 . 3  
8 3 . 0  140.6 -45 .9  75.1L 




1 . 7 0 8  
-246  
. 1 9 1  















- 4 2 2  
6.231 
.419 )c 
5 -  160 I- 318 .0  
5-  3 1 8 . 0  5- 510 
5- 5 4 0  5 -  720 
.179 70.2 79.9 
.246 316.5 - 2 4 . 4  
. 5 3 3  115.6 - 2 3 . 7  
21.83 17.64 4 .40  
I- 1 7 0  5-  323.3 
5-  5 4 0  5- 750 
5-  323.3 5- 510 
,180  64.8 7 8 . 2  
s 1 1 . 1  - 1 7 . 7  
.312 110.9 1 1 . 5  
15 .68  11.51 4.41 
90 .6  .163 , 8 5 8  183.3 
8 5 . 1  .410 1 .212  l f . 1  
116.4 .453 1.502 2 3 2 . f  
7.10 16.69 2 / 1 / 2  46.2 
. ! l e  .9980 9 2 . 8  
. , 1 6 0  1.709A 100 .9  
,822 2.1830 108.9 
51.7 .903 2.295 
5- e10 5- 247.4 
5- 247.4 5-  510 
s- 5 4 0  5- 770 
.393 80.9 21.9 
.591 306.7 3 . 7  
.197 1 3 5 . 7  18 .0  
16.99 12.49 8 . 2 9  
111.8 , 4 7 7  .763 209.3 
1 1 5 . 3  .526 1.097 280.1 
106.9 ,408 1.268 208.6 
4 .20  16.40 1 / 2 / 2  103.9 
,3994 1.1270 61 .6  1.202 2.8 5.1 323.4 
.520 l . € 7 3  $ 2 . 6  .541 .6  10 .5  159.8 
. I 5 0  1 .7850  110.6 1 .112  1.7 24.1 5 5 . 3  
1F.7 .172 6.894 173.5 2 4 2 . 0  - 3 . 2  9 3 . 3 0  
5-  220 5- 254, r 
9- 234.7 5- 510 
9- 5 4 0  5- 780 
- 4 4 4  . 7 3 . 3  19.3 
.526 3 1 3 . 7  4 . 5  
17.17 13.18 9 .43  
, 5 2 1  68.0 17 .0  
.458 321.5 5.3 
.163 157.4 1 3 . 1  
18.38 14.11 11.27 
. i r 7  145.5 16 .2  
1 1 5 . 7  .444 .912 231.6 
112.1 .494 1.113 288 .5  
104.1 .408 1.231 2 0 2 . 5  
3.75 16.53 1 /2 /2  94.3 
118.1 .497 1 .236  260.6 
108.5 .465 1.134 298.3 
101.0 .412 1.200 196.5 
3 .43  16.74 1 /2 /2  02 .2  
.507A 1.3180 66.2 
.563 1.664 86.6 
.729 1.7330 1 1 1 . 3  
9 . 3  -217  12.369 
.622A 1.8500 72.2 
.606 1.661A 90.5 
5 . 0  .e87 22.703 
.rn5 1 . 6 9 4 ~  i i z . 2  
1 . 2 8 1  1 . 9  4 .3  3 2 3 . 0  
,554 . 3  5.9 168.S 
1.103 1 . 5  2 5 . 1  6 4 . 0  
1 7 5 . 5  237.5 1 .7  84.6L 
1.393 1 .0  2 . 6  317.5 
.568 - . 3  - . 4  178.9 
36.8 232.7 - 3 6 . 1  101.9D 
1.099 1 .4  25.9 72.9 
5- 230 5- 263.1 
5-  263.5 I- 5 1 0  
5- 540 5- 790 
5- 240 5- 278.7 
5-  276.7 5- 5 1 0  
9- 540 S- 600 
,574 6 6 . 9  1 5 . 5  
.359 332.7 11 .2  
. 1 5 7  171 .0  8 . 5  
19.47 15.87 1 2 . 5 7  
117.0 .612 1.837 2R2.4 
103.0 .430 1.168 3 1 5 . 6  
3.30 1 7 . 0 4  1 /2 /2  6 4 . 1  
97 .6  .422 i . 1 1 3  190.6 
,712A 2.9630 82.6 1.485 .l . 5  303.8 
.666 1.671.4 95.4 .591 -1.6 -12.2 193.8 
.678 1.6670 113 .3  1.087 1 . 4  26 .3  81.6 





- HARS ARRIVAL OATE = 2450590 (12 HAR 1997) - -  -- - - . . - - - -. 
5- 160 5- 317.6 ,185 6 8 . 2  80.7 9.8 .920 89 .3  -159 ,859 176.4 374.4 ,722 ,996 92.0 1.263 - 1 0 . 9  -70.8 Z96.0 . 2 S 3  
5- 311.6 5- 5 2 0  ,253 316.2 -30.7 - 5 . 3  1.888 87.7 .398 1.202 8 . 2  168.0 ,723D 1.681A 97.7 .613 5 .6  4 . 7  217 .1  e184 
20.72 16.82 4 .48  3.90 7.30 12.34 21.98 2 /1 /1  54.1 49.4 4 1 . 7  .939 2 .811  81.6 147.8 -37.7 85.7L 1.700 
5- 170 5- 323.2 .180 64.7 78.3 9.4 ,917 90 .6  ,163 .E58 183.3 380.3 ,719 .998D 9 2 . 6  1.264 - 1 1 . 0  -68.5 Z91.L e 2 5 0  
5- 325.2 5- 520 ,259 310.5 - 2 0 . 8  -3 .8  1.388 85 .0  ,403 1.198 1 7 . 5  168.1 . l i s 0  l 6 6 8 l A  97 .8  .611 S . 0  - . I  t15 .7  ~ $ 6 0  
16.40 1 2 . 8 I  4 . 4 2  3.81 7.20 8.25 17.68 2/1/2 53.4 26 .0  48.8 ,888 Z.422 83.1 139 .9  -44.4 I4 .2L  1.E77 
I- 150 J- rzo ' . 5 0 2  136.5 57 .3  26 .9  ,797 120.9. , 5 1 5  1 . 7 1 1  243.1 429.2 .e31 2 . ~ 9 2 0  109.6 i . i 8 9  -25.6 -41.8 29.7 -638  
I- 350 5- n o  .355 112.8 6 . 5  - 8 . 2  ,767 i i 9 . 0  ,486 1 .581  237.1 424.5 .cis 2 . 3 4 9 ~  109.9 i . 1 7 1  9 .7  s i . 8  14.4 -463  
2 93 
MISS10N DURATION i 560 3115 
12 UAR 1997 
STOPOVER TIME = 30 D A Y S  1997 OUTBOUND SWINCBY 
M A R S  ARRIVAL O A T E  = 2450520 
LAUNCH SWNGDY SPEC01 R A l  OECLl I 1 V 1 PSI 1 ECCEN SMA THE11 THE12 PERIH APHEL PSI 2 V 2 I 2 DECL2 RAP 3PEECZ 
SWNGOY ARRIVE SPEC03 RA3 OECL3 I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 DECLI RA4 SPEEOI 
DEPART RETURN SPEED5 R A 5  OECL5 1 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERIH APHEL PSI 6 V 6 1 6 DECL6 RA6 SPEED6 
PROP AERO OVL D V A  EVA O V O  EVR TYPE SUN A SUN R KAPPA - A  E INC RAP DECLP ETA PERlC - .  
5- 220  5- 254.0 .453 7 3 . 8 - 1 9 . 6  1.6 .936 116.3 . 4 5 5  .908 230.7 268.8 .495A-1.3200 65.3 1.285 2 .0  4 .2  322.8 .542 
5- 254.0 5- 520 .542 313.6 4 . 3  1.9 1.361 112.9 .SO3 1.111 286.4 547.0 . 5 5 3  1.669 83.0 .554 . 3  7.5 164.8 , 1 9 1  
5- 5 5 0  5- 780 ,196 144.3 16 .1  .6  .646 106.7 .417 1.246 206.8 444.1 .726 1.7660 111.7 1.107 1 . 5  25.0 64.2 - 4 2 1  













230 5- 263 .1  A 2 6  
263 .1  5- 520  .466 
5 5 0  5- 790 . 1 7 7  
18.82 
240 5- 278.9 .572 
278.9 5- 520 A 5 7  
550 1- 800 .165  
19.43 
- .- . .__ - 
160 5- 297.2 .e34 
2 9 7 . 2  5- 5 3 0  . m e  
560 5- 720 .430 
1611 5- 316.2 .209 
19.311 
316.2 5- 530  ,281 
960 5- 720 .438 
19.29 
6 8 . 2  
















5 .6  
13.9 
11.39 
1 5 . 1  
10.6 







- 4 3 . 3  
38.2 
4 . 8 2  








1.060 118.3 ,501 1.237 260.2 303.1 
1.366 109.0 .468 1.130 297.0 543.2 
.627 103.6 .418 1.210 200.7 446.1 
7.09 3.74 16.86 1 /2 /2  9 1 . 0  3.2 
1.194 117.8 .610 1.830 282.4 340.8 
1.374 102.9 .427 1.162 315.1 536.6 
.610 100.3 .424 1.179 194.6 452.3 
6 . 8 2  3.48 17.08 1/2/2 72.0 3 . 6  
MARS ARRIVAL DATE = 2450530 I 2 2  M 
,920 89.8 ,158 .859 179.0 343.7 
1 .381  96 .2  .398 1.185 338.2 535.0 
.832 125.5 ,562 1.874 241.5 420.3 
6 .95  10.55 18.47 1 /2 /1  67.3 25.4 
.618A 
,601 
















1.659 8 7 . 2  
1.7160 112.4 
.277 22.760 




.991 8 7 . 8  
1.656A 9 3 . 3  
2.9270 110 .9  
.724 2.759 
.996 91 .7  1,263 -12..4 
1.661A 9 4 . 8  .611 8.2 
2.9270 110.9 1.210 -9 .0  
.759 3 .531  82.0 149.5 
71 - 
1.394 1.0 
A 6 6  - .2 
1.098 1 .3  
34.3 232 .1  
1.484 .1 
,589 -1.5 
1.089 1 . 3  
20.0 230.2 
1.260 12.8 
1 .210  606 - 5 . 8  9 0
90.2 337.3 
2.8 3 1 I . 5  
1 . 5  174.9 
- 3 3 . 9  101.90 
.I 303.6 
-10.6 190.4 
26 .1  82 .1  
-19 .1  128.90 
2 5 . 7  73.1 
.466 
,427 




. i r s  
6.031 
, 288  . 168 
.496 
1 . 2 1 3  
.1e1 












- 2 9 . 3  193.8 
- 1 1 . 7  26.0 
- 7 4 . 6  294.2 
14 .5  217.6 
-11. I 26.0 
- 2 9 . 3  88.6L 
6 . 6  118.70 
,920 89.4 ,158 .659 176.9 372.6 
1.386 68 .3  .393 1.193 6 .1  172.5 
7.33 1 0 . 5 5  16.47 2/1/1 6 4 . 1  25.4 
123.5 .562 1.874 247.5 420.3 
5- I I U  5- 323.1 .183 64.0 78.6 9.5 .917 90 .1  .163 .e59 183.4 380.1 .719 .9980 92 .8  1.264 -11.2 -68.9 294.9 .262 
5- 323 .1  5- 530 ,262 310.3 - 2 4 . 7  -4 .5 1 .386  85 .1  .398 1.189 1 7 . 1  172.6 .716D 1.661A 9 4 . 9  .608 4 . 6  3 .7  2 1 4 . 0  ,169 
5- 560  5- 730 .458 116.8 -10 .5  -20.7 .796 121.6 .525 1.690 241.6 424.5 .e03 2.5770 111.1 1 188 22 2 41.8 354.5 a t 1 2  
19.13 15.56 4.45 3.57 6 .97  11.10 21.31 21112 61 .3  43.3 45 .2  ,878 2.602 6 3 . 0  140’.0 -42 .1  75-91. 1 .407 
5- 160 5- 327 .9  ,191  61.7 76.6 9 .8  .914 92.2 ,169 ,859 190.8 385.2 ,714 1.0050 9 3 . 6  1.265 -11.9 -67.8 294.5 . Z O O  
5- 327.9 5- 530 6280 307 .1  - 1 7 . 6  -3.5 1.385 82.8 .404 1.183 2 5 . 1  173.0 ,7040 1.661A 94.7 ,604 3.1 a 2  211.7 .168 
5- 560 5- 740 .344 119.6 14.2 -3.5 .764 119.5 ,493 1.557 235.6 428.3 .789 2.3250 111.2 1.169 1.1 24 .7  28.4 a411 
16 .06  12.53 4.57 3.53 6.94 7.96 17.55 2/1/2 61.6 1 6 . 1  10.8 .766 2.330 84.2 135.0 - 4 6 . 5  67.0L 1.020 
5- 220 5- 253 .0  .466 74.5 19.9 1 . 5  ,933 1 1 7 . 1  ,469 .902 229 .1  266.0 .479A 1.3240 6 4 . 2  1.282 2 . 0  4 .2  322.6 .564 
S- 253 .0  1- 530 ,564 313.5 4 . 2  1 . 9  1 .361  114.0 ,514 1.110 283.8 550.4 .139 1.681 79.4 ,157 . 3  8.8 161 .9  .210 
5- 560 .S- 780 .217  143.8 16 .6  . 6  -660  109.3 ,430 1.266 211.1 443.9 ,122 1.8090 112 .2  1.113 1.4 2 4 . 8  64 .4  ,432  
19.12 14 .61  9 . 9 1  4 .50  7.89 4.67 16.98 l / 2 /2  110.3 4.0 9 . 1  .189 12 .611  175 .8  237 .1  - 6  87.2L E . 2 0 0  
5- 230 5- 262.5 ,534 68 .4  11.3 -2 .6  1.002 118.8 .SO8 1.242 259.8 301.7 .611A 1.0730 71.2 1.395 1.0 2 . 7  317.6 
I- 262 .1  5- 530 .418 321.9 5.3 2.0 1.365 1119.6 .414 1.128 2 9 5 . 2  546.7 ,593 1.663 8 4 . 0  e570 - ,2 3 . 3  111.3 
5- I 6 0  5- 790 ,194 153 .1  14 .4  . 9  ,639 106.3 .427 1.224 2 0 4 . 9  447.8 ,102 1.7460 112.8 1.102 1.3 2 5 . 5  73.3 





a 3 6 0  . 1 5 8  
.441  
. e r g  
-278  
.158 
. 5 1 5  
.168 
1- 240 5- 278.6 .514 6 6 . 9  1 5 . 5  -3 .3  1.196 117.9 .613 1 .841  282.4 340.3 ,712A 2.9690 82.5 1 . 4 8 1  . l  e 5  303.8 
5- 278.6 5- 530 .360 333.4 9 . 8  2.6 1.373 103.2 .427 1.158 314.5 540.6 .663 1.652 8 9 . 6  ,589 -1.4 - 8 . 5  166 .6  
5- 560 5- 800 . 1 7 I  164.4 1 1 . 0  1 . 1  ,620 103.1 ,428 1.189 198.8 451.9 ,679 1.6980 113.1 1.092 1 .2  2 5 . 9  82.3 
19.66 16.33 12.59 3.33 6 .73  3.75 i 7 . 1 7  1 /2 /2  811.7 3.3 30 .9  ,464 3.754 18.4 2 3 0 . 2  - 1 7 . 6  129.00 
- MARS ARRIVAL DATE I 2450540 ( 1 APR 1997) -I__--- --_-_I._- - . _. __. . -.- - 
5- 160 5- 296.6 .223  83 .7  -38 .1  -12.3 ,920 89.8 ,158 .E59 179.0 342.9 .723A .995 87 .7  1.260 12.1 73 .8  337.5 
5- 296.0 5- 540 .276 337.7 26 .2  5 . 1  1.3811 96.5 .397 1.179 337.0 539.1 .711 1.647A 9 0 . 6  ,606 - 4 . 4  - 2 4 . 3  191.9 
5- S I 0  5- I 2 0  . 4 7 4  119.2 311.9 6 .4  .873 126 .1  .619 2.127 251.8 420.1 .609 3.4450 l 1 2 . 3  1.236 -4 .9  -2 .0  23 .5  
19.88 16.60 5.04 3.28 6 .69  11.56 18.93 1 /2 /1  74.6 19.4 47 .6  ,191 2.478 89.9 157.8 40.0 118.00 
I- 180 I- 327.8 ,192 61 .6  76.7 9 . 6  .914 92.2 ,169 ,859 190.8 385.2 ,714 1.0050 9 3 . 6  1.261 -11.9 - 0 7 . 9  294.4 .281 
I- 5 7 0  5- 740 ,301 121.6 i l . 0  -5 .4  ,194 122.1 ,531  1.663 2 4 0 . 0  428.2 ,779 2.5460 112.4 1.187 7.1 28.0 26.6 ,495 
17.07 13.70 4.38 3.37 6.78 9 .12  18.43 2/1/2 69 .6  18.8 4 8 . 0  .762 2.457 83.9 135.7 - 4 5 . 0  6 8 . l L  1.111 
5- 220 5- 251 .8  .484 75.4 20.4 1.4 .928 118.2 .487 .894 228.1 262 .1  .419A 1.3300 6 2 . 7  1.279 2 . 1  4 . 1  322.4 ,593 
5- 251.8 5- 140 ,193 313.4 4 . 0  1 . 9  1.361 115.4 .530 1.110 280.6 5 5 3 . 5  ,522  P.690 71 .6  .560 . 4  9 . 8  159.8 .229 
1- 5 7 0  5- 780 ,242 143.9 16.5 . 7  .676 112.0 ,445 1.291 215.4 443.6 ,716 1.8660 112.9 1.120 1.3 24.5 84 .6  .440 
5- 327.0 5- 540 ,201 307.3 -20 .6  - 4 . 1  i . 3 ~  65.0 ,401 1.177 24 .8  1 7 7 . 1  ,7050 1 . 6 4 8 ~  92 .0  ,604 4 .0  3 . 8  209.4 . t e n  
20.59 15.63 10.36 4 .96  8 . 3 4  5 - 2 7  17.30 i / z / z  116.9 3 . 8  9.0 ,171 i e . 7 6 ~  1 ~ 5 . 9  2 3 6 . 9  - . i  8 8 . 9 ~  2 .011  
5- 









2 I 7 , 8  







261.8 . I 4 4  68 .8  
540 .497 321.9 
790 .211 152.1 
277.8 . I 8 1  66.9 
140 .369 333 .7  
20.19 16.66 
2 n . i i  16.46 
en0 . i 9 4  i 6 2 . i  
17 .6  
5 . 1  












1 . 2  
3.35 
i . t w  i i 9 . 4  
1.365 110.6 
,653 109.1 
I . 4 4  4 .62  
.516 
, 4 8 3  
.436 
17.27 
1.243 258.8 299.3 
1.127 292.6 550 .2  
1.242 209.2 447.5 
1 / 2 / 2  101.4 2.7 
 mi^ i . 0 8 4 ~  70.2 
.562 1.671 80.7 
.696 1.7850 113.2 
4 . 8  ,244 23.916 




1.486 , . I  
.590 -1.2 
1.096 1 .1  
16.6 230.3 _ _  _I - .. 
2 . 7  317 .1  
4 . 8  1 6 8 . 2  
2 5 . 3  13.5 
- 2 9 . 2  100.90 
* 49 7 
.191 
.445 









1.872 282 ,s  339.1 ,7101  3.0340 8 2 . 0  
1.154 312.7 5 4 4 . 5  ,658 1.650 86 .6  
1.201 203.0 451.5 ,678 1.7240 113.8  
1 /2 /2  89.8 3 .0  30.4 .442 3 . 8 1 6  
.I 304.3 
- 6 . 1  182 .6  
25 .7  82 .5  
-16 .1  128.10 
,369 
,158 




















ATE : 2450550 (11  I 
.659 179.0 342.6 
1 .176  336.1 543.0 
2.566 256.1 419.8 
112 /1  82 .6  17.9 
.863 187.9 352.7 
1.161 345.9 541.8 
2.098 250.3 423.6 
1 / 2 l l  79.9 20.6 
IPR 1997) - 
.723A .995 87.6 
.710 1.642 6 6 . 0  
.799 4.3340 113.9 
5 1 . 1  . 6 l 8  2.319 
.726A 1.0000 8 9 . 0  
. 7 2 1  1.641 88 .9  
.784 3.1120 113.8 
38 .2  ,796 3 . 0 5 I  
. _. 
296.4 ,219 83 .6  
5 5 0  .271 338.4 
120 . 5 2 7  121.3 
21.19 18.03 
303.4 .236 ni.3 
730 ,487 127.4 
5 5 0  . 2 7 5  335.2 
20.58 17.16 
321.5 .‘LIP 5 5 . 5  
5 5 0  .297 311.6 




















_ .  





















-37 .6  
2 2 . 1  
27 .3  
4 .98  
- 3 8 . 1  
3 8 . 3  
3 3 . 3  
5.24 
81 .7  
-43 .3  
33.3 
4 . 8 1  
-12 .0  
4 . 3  
4 .6  
3.16 
i . e s o  i1.s 73.2 3 3 1 . 5  
.608 - 3 . 7  - 2 0 . 1  189.2 
1.266 -3.1 2 . 1  22.4 
89 .6  158.9 42 .3  117.90 
-13.0 
7.1 
9 . 3  
3.42 
1 .263  12.2 
.611  - 6 . 7  
1.236 - I . 7  
8 7 . 1  119.4 
7 6 . 2  3 2 5 . 5  
-31 .8  181.3 
- 4 . 3  31.5 
3 2 . 5  113.90 
. 2 ? 5  
.162 
. 5 5 0  
1.637 . 29 7 
.175 . 550 
1 . 8 1 7  
170 
321.5 
5 8 0  
1 1 . 5  ,917 90 .8  .162 ,659 184.1 378.3 $720  .9990 92.5 1 .264  - 1 3 . 0  - 7 3 . 5  291.1 
-6 .1  1.383 6 6 . 1  ,390 1.180 13.9 160.7 ,7190 1.640 8 9 . 6  .610 8.4 19 .3  212.9 
9 . 3  . 6 I 3  126.8 ,626 2.098 2 5 0 . 3  4 2 3 . 8  .784 3.4120 113.6 1 .236  - 7 . 7  - 4 . 3  31.5 
3.70 7.10 11.92 19.77 2 / 1 / 1  76.2 20.6 31.7 .682 3.666 8 2 . 0  143.9 -30 .1  70.5L 
180 
3 2 7 . 7  
560 
321.7 . i 9 4  61.2 
5 5 0  ,283 307.9 
740 .453 1 2 3 . 1  
18.89 15.58 
260.5 . 5 5 8  69.4 1 7 . 9  
5 5 0  .520 322.0 * 4.7 
790 .240 151.6 14.6 
2 1 . 8 0  17.40 12.18 
2 I 6 . 6  ,591 66 .8  1 5 . 7  
5 5 0  . 3 8 3  333.8 7.9 
800 .214 160.5 12.2 
21.03 17.60 13.02 
77.0 
- 2 4  * 7 
. 9  
4 .61  
10.0 .914 92 .2  .169 .659 190.8 3 8 5 . 1  ,714 1.0050 93.5 1.265 -12.0 - 6 8 . 3  294.1 
- 4 . 9  1.383 83.2 .396 1.173 24.0 180.9 .7060 1.640 89.4 ,606 4 . 1  8.2 207.4 
- 1 2 . 4  .e30 124.7 . 1 7 7  1 .817 2 4 4 . 3  427.9 .769 2.8650 113.7 1.208 14.1 38.2 18 .3  
3.32 6 .72  10.97 20.37 2 /1 /2  77.6 29 .0  44.4 ,748 2.647 83.4 137.0 - 4 e . O  6 6 - 0 1  
- 2 . 5  1.083 120.2 ,528 1.247 2 5 1 . 7  296.6 .589A 1.9050 6 9 . 1  1.396 1.1 2 . 7  317.9 
1 . 9  1.365 111.7 .495 1.127 289.9 5 5 3 . 5  .569 1.685 7 7 . 4  .576 - . 1  6 . 0  165.9 
1.0 .669 111.8 ,452 1.265 213.5 447.2 .693 1.8370 113.6 1.114 1.1 25 .0  73.8 
4 .39  7.79 5.22 17.58 1 /2 /2  114.4 2.4 4 .6  .222 24.861 27.1 931.8 - 2 6 . 8  9 9 . 9 0  
,283  
. 1 5 8  
. 5  74 
1 , 2 3 3  
.120 









- 3 . 3  1.206 118.6 .633 1.925 282.4 331.2 .706A 3.1450 8 1 . 2  1.493 . l  .I 3 0 5 . 0  
2.3 1.371 104.6 .436 1.152 310.2 548.3 .650 1.653 83.7 .593 -1.0 -3.6 176.7 
3.43 6 . 8 3  4.58 17.54 1/2/2 98.8 2.7 29.6 .410 3.917 15.5 230.5 - 1 4 . 6  126.40 
1 .2  .646 108.6 .446 1.217 2 0 7 . 2  451.1 .675 1.7590 114.2 1.101 1.0 25.4 82.8 




1.195 - . . - . . -. . . .. 
5- 170 5- 302.7 ,222 80.7 - 3 7 . 0  -12.0 .920 91 .1  .119 .863 188.1 351.6 .726A 1.0000 8 8 . 9  1.262 11.3 74 .2  320.2 e258 
5- 302.7 5- 560 ,258  336.5 29.5 5 .3  1.380 94.4 .390 1.179 344 .1  545.6 .719 1.638 86.4 ,614 - 4 . 9  -25 .1  186.6 . i s2  
5- 590 5- 730 -534 127.9 26 .8  5.4 .923 129.4 .695 2.529 2 5 4 . 6  423.5 .173 4.2860 115.4 1.268 -3 .8  4 . 1  29 .0  .583  
21.48 18.28 5.02 3 .21  6.61 13.26 20.59 1/2/1 87.3 16 .1  41 .0  ,007 2.615 86.5 161.2 31.9 114.10 1.464 
5- 190 5- 3 3 2 . 3  ,208 63.3 74 .7  10.4 .913 93 .8  .177 .E62 198.3 390.1 .709 1.0150 94.4 1.267 -12.8 -67.0 294.7 . 3 0 5  
5- 332.3 5- 560 -305 307.1 -20.3 -4 .4 1.381 81.3 .404 1.165 30.8 184.9 ,6940 1.637 86.7 -606  4 . 0  7.5 202.2 a 1 5 6  
5- 590 5- 750 ,429 131.0 13 .6  -3.1 .e27 125.2 ,581 1.777 242.7 431.4 .744 2.8100 114 .9  1.205 4.8 2 5 . E  37.8 e538 
18.36 11.08 4 . 8 1  3.28 6.68 10.28 19.47 2/1/2 86.3 13.2 47.4 .646 9.490 83.8 139.8 - 4 1 . 1  02.6L e963 _ _ _ _  - I MARS ARRIVAL DATE = 2410S70 ( 1 HAY 1997) - . - - -. - __ -I_ _.  
5- 190 5- 332.3 .e09 63.1 74.9 10.1 .913 93 .8  .177 .e62 198.4 390.1 .TO9 1.0150 94.4 1.267 - 1 9 . 9  -67.2 294.4 .307 
5- 332.3 5- 570 .307 3118.2 -24.5 - 5 . 3  1.382 81 .6  .403 1.166 29.6 188.3 .6960 1.036 84.5 .el2 4 . 8  11.3 2 0 1 . 0  ,119 
5- 600 5- 7 5 0  -486  132.7 8 .4  - 6 . 6  .E70 127 .8  .634 2.006 2 4 6 . 9  4 3 1 . 0  .733 3.2790 116.4 1.232 8 . 4  30.7 35.1 . I 9 9  
20.06 18.71 4 . 8 3  3.35 6 .71  11.88 20.82 2 / 1 / 2  93.3 17.8 4 3 . 0  .e38 2.695 8 3 . 0  138.0 -43 .1  OPAL 1.082 
2 94 
STOPOVER T I M E  : 30 C A Y S  1997 OUlDOUNC SWINGCY HISSICN DURATION I son C A Y S  
1 1  m y  199) 
M A R S  ARRIVAL C A I E  : 21505b0 
LAUNCH SUNGOY SPEED1 RA1 OECLl I 1 V 1 P S I  I ECCEN SUA THE11 THE12 PERIH APHEL P S I  2 V 2 I 2 CECL2 RA2 SPCCCZ 
SUNGOY A R R I V E  SFCCC3 RA3 CECL3 I 3 V 3 P51 3 ECCEN SHA THE13 THET4 PERIH APHEL P S I  4 V 4 I 4 CECLl R A 4  SPECC4 
DEPART RETURN SPEEC5 R A 5  DECLS I 5 V 5 PSI 5 ECCEN SHA THETS THE16 FERlH APHEL P S I  6 V 6 1 6 DECL6 RA6 SPEECI 
FRCP AERO CVL DVA EVA CVC EVR TYFE SUN A SUN R KAPPA - A  E I N C  RAP CECLP E T A  FERlC 
MARS ARRIVAL DATE = 2450580 (11  HAY 1997) 
5- 240 5- 303.4 .442 71.8 14.6 -3.4 1.094 113.1 .438 1.288 273.3 370.4 .723 1.8530 93 .2  1.406 * l  * 6  291.1 
5- 303.4 5- 580 .248 339.2 2 2 . 1  3.9 1.300 94 .8  ,391 1.179 343.0 552.5 .718  1.640 0 2 . 2  ,625 - 3 . 7  - 1 8 . 3  1 0 3 . 1  
5- 610 5- 000 .29I 160.2 11 .8  1.4 . T O 5  117.2 .495 1.305 220.2 449.9 .659 1.9510 116.3 1 .126  .6 24.5 83 .6  
5- 240 5- 308.1 .A23 73.2 14.4 -3 .4  1,076 112 .5  .414 1.22.) 270.4 3 7 5 . 0  ,719 1.1370 94.4 1.393 . I  - 6  290.9 
S- 308.1 5- 580 .245 335.1 30 .1  5 .1  1 .381  92 .8  .387 1.181 349.9 552.0 .123 1.630 82 .6  .626 -5 .0  -23 .8  102.8 
5- 610 5-  800 .297 160.2 11.8 1.4 .705 117.2 .495 1.305 220.2 449.9 .659 1.9510 116.3 1.126 - 6  24.5 83.6 
1 9 . 2 1  16 .07  9 .38  3.20 6.60 6 .70  18.66 1/2/2 101.5 1 . 5  51.5 .979 2.303 28.2 230.0 - 2 4 . 9  153.5D 
18.92 15.65 8.95 3.27 6.67 6.70 18.66 1 /2 /2  99.6 1 .5  5 1 . 2  1.001 2 . 3 1 3  39.3 233 .1  -34.5 145.20 
MARS ARRIVAL GATE = 2450590 ( 2 1  MAY 1997) - - - -.. 
. P 4 Q  
. I 5 2  . 505 
. 2  16 




5-  240 5- 303.5 .441 
5- 303.5 5- 590 .248 
5- 620 5- 800 .334 
20.33 
3- 240 5 -  312.2 ,407 
5 -  312.2 5- 5911 ,244 
5- 620 5- 800 .334 
19 .67  







i 6 . 2 r  
14 .6  -3 .4 1.093 113 .1  .438 1.207 273.3 370.6 -723  1.8500 1 3 . 2  1 .406  - 1  . 6  e 9 l . l  .2dR 
19.0 3.4 1.381 9 5 . 1  .393 1.181 341.7 555.1 , 7 1 7  1.645 8 0 . 5  ,632 - 3 . 3  - 1 5 . 6  182.8 .I56 
11.3 1.5 .132 120.1 . 520  1.357 224.5 449.4 .651 2.0620 111.4 1.139 .4  24 .1  0 4 . 0  a 5 2 8  
9 . 3 1  3.29 6.69 7.67 19.24 1/2/2 108.0 1 . 0  52.4 .979 2.264 23.8 229.5 -21.0 157.40 1.218 
14.3 -3.4 1.061 111.9 ,395 1.182 267.6 378 .7  .115 1.648D 95 .3  i . 3 0 2  . I  ,6  291.6 ,244 
32 .6  5 . 5  1.382 91.5 .387 1.183 354.7 554.9 .725 1.640 81.0 ,633 - 5 . 6  -24.8 181.1 .16% 
11 .3  1 . 5  .732 120.1 .520 1.357 224.5 449.4 .651  2.062D 1 1 7 . 4  1.139 .4 24 .1  64.0 -528  
8 . 6 0  3 .40  6 . 8 0  7 . 6 7  19.24 f / 2 / 2  104.7 1.0 5 0 . 2  1.009 2 . 3 5 1  43.7 234.9 -36.4 141.60 1.368 
MARS ARRIVAL DATE = 2 4 ~ 0 6 0 0  ( 3 %  HAY 1991) -- -- 
5- 240 5- 304.4 .438 72.1 14 .5  -3.4 1.090 113,O .433 1.275 272 .1  371.5 ,723 1.8210 93.5 1.403 - 1  .6 2 9 1 . 0  e 2 4 1  
5- 304 .4  5- 600 ,247 342.9 1 7 . 2  3.0 1.382 9 5 . 2  .391 1.183 341.5 558.8 .716 1.651 16.5 .640 -3.0 -14.1 162.6 - 1 6 2  
5- 630 5- 800  ,376 162.9 10.6 1 .7  ,763 123.0 ,551 1.428 220.9 448 .8  .642 2.2150 118.6 1.155 - 2  23.7 84 .4  - 5 5 7  
21.11 18.10 9 .28  3.41 6 . 8 1  8 . 8 1  19.95 1 / 2 / 2  113.S .4  5 3 . 7  .965 2.214 e l . 0  Ce9.6 -16.4 160.30 1.106 
5- 2411 5- 315.7 .394 7 5 . 8  14.2 -3 .4  1,049 111.4 .380 1.141 265.1 381.8 - 7 i 2  1.(1820 95.0 1.373 - 7  292.6 a244 
5- 315.7 5- 600 ,244 331.2 33 .2  5 . 5  1 .384 90.4 ,388 1.185 358 .5  557.9 . I 2 6  1.644 79.3 ,640 -8.6 -24 .8  160.4 .168 
20.66 11.12 8 .31  3.54 6.94 8.81 19.95 1 /2 /2  109.6 .4  48.6 1.008 2.429 46.0 C36. I  -40.6 139.30 1.440 
s- 630 5- 800 .si8 162.9 10.6 1 . 7  . i o 3  i23.0 .5si i.m~ 228.9 440.8 .e42 e.eiso i m . 6  i . i ~  .c e 3 . r  04.4 . 5 1 7  
295 
MISSION OURATIC'N = 600 C A Y S  
MARS ARRIVAL DATE = 2450460 
11 JAN 1997 
STOPOVER TIME 3 3 0  DAYS 1997 OUT0OUNO SWINGOY 
_- - - 
LAUNCH 3WNGBY OPEC01 R A l  OECLl 1 1 V 1 PSI 1 ECCEN SMA THE11 THE12 PERlH APHEL P S I  2 V 2 I 2 OECi.2 R A e  SPEEOe 
SWNGDY ARRIVE WEE03 R A 3  OECL3 1 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL P S I  4 V 4 1 4 OECL4 R A 4  SPEEQ4 
DEPART RETURN BPEEOS R A S  OECL5 I 5 V 5 PSI 5 ECCEN SMA THETS THE16 PERlH APHEL PSI 6 V 6 1 6 OECL6 RA6 SPEEo6 
E V A  O V O  EVR TYPE SUN A SUN R KAPPA - A  E INC RAP OECLP ETA PERlC 
MARS ARRiVAL DATE : 2450460 ( 1 1  JAN 1 9 9 7 i  -- 
_. -_ _  
5-  80  5- 330.7 ,281 70.5 30 .6  2.8 ,946 74.4 ,293 .E77 129.1 428.5 .620 1,134 103 .8  1.275 - 1 . 3  - 5 . 0  275.4 .320 
1- 330.7 5- 460 -320 316.0 - 6 . 7  - 1 . 5  1.439 82.5 .SO9 1.437 22.5 135.1 .7050 2.169A 119.4 ,112 1 . 9  - 1 2 . 0  2 1 8 . 7  - 3 6 0  
5- 490 5- 680 -294 82.1 40.7 7 .1  .743 112.4 .368 1.539 236.3 401.3 .941 2.1360 l O l . 2  1,152 -6.7 -25.2 7.0 -301 
21.01 12.63 6.02 8.38 11.14 6 .61  14.26 2 /1 /1  19.6 38.5 40 .5  ,586 2.890 6.7 205.9 2.4 121.70 1 .108  
MARS ARRIVAL DATE = 2450410 (21  JAN 1991) - . - - - - - - -- _. 
5- 80 5- 327 .1  a262 69 .8  31 .7  2 . 7  .947 75.6 , 2 7 5  .a76 129.4 424.0 . I 3 6  1.120 102.4 1.215 -1 .2  - 5 . 3  273 .1  - 2 9 2  
5- 327.7 5- 470 -292  315.2 - 6 . 5  -1.8 1.423 83.8 ,475 1.354 19.4 141.3 .7110 1.997A 115.3 ,680 2 . 2  -11 .3  219.4 - 3 1 3  
5- 500 5- 680 a319 8 5 . 2  36.1 5 .6  .764 114.8 .421 1.614 241.4 402.1 .935 2.2940 102 .1  1.166 - 5 . 0  - 1 8 . 7  3.8 - 3 1 2  
20.06 12.96 5.69 7.10 10.47 7.27 14.45 2 /1 /1  23.7 3 4 . 1  41.8 , 7 0 4  2.802 8 .1  2 0 4 . 1  4 . 5  125.20 1.269 
- - - - __ - - - - - - - I __ . MARS ARRIVAL DATE t 2450480 ( 3 1  JAN 1997) --- _ _  - _. -
5- 80 5- 325.6 .252 69.3 32.3 2.8 .941 76.2 .264 ,879 129.7 421.0 -646  1.111 101.6 1.275 -1 .2  
5- 325 .6  5- 480 , 2 7 5  314 .1  -10.5 -2.0 1.412 84.5 .450 1.298 17.8 141.3 -1140 1.882A 111.4 ,656 2.4 
5- 510 5- 680 .351 87.9 33.1 4 . 6  .789 111.3 ,460 1.718 246.4 402.6 .928 2.5080 103 .1  1.162 -4.0 
19.72 13.63 5 . 5 0  6.09 9.47 8.12 14.84 2 /1 /1  28.4 32.5 42 .3  .794 2.773 11.0 203.6 
5- 140 5- 303.1 ,239 58 .4  84 .5  13 .1  .928 87.1 , 1 5 1  .e62 164.0 359.0 .?27A $997 8 9 . 9  1.262 - 1 3 . 0  
5- 303.1 5- 480 .290 336.8 -31 .3  - 6 . 2  1.405 94 .7  ,439 1.282 344.5 509.6 .719 1.845A 109.7 ~ 6 4 9  7.1 
5- 5 1 0  5- 140 .EO2 111 .1  18.1 -1 .3  ,611 106.9 ,378 1.32s 213.3 428.2 ,624 1.8260 107.1 1.120 2 .6  
15.52 9.60 5 .29  5.92 9.30 4 . 3 1  15.33 2/1/2 34.6 13.5 48.5 .717 2.435 83.5 165.1 
-10 .1  - 5 . 5  211.7 9 6 .e75 4  
-14.4 1 . 7  . 331  
6 . 9  121.40 1 .408  
-78.2 308.1 .e90 
1 .2  220.2 .267 
21.2 30.0 .3S6 
-33.9 116.30 1.029 
5- 1 5 0  1- 311.)  .194 12.3 81.9 10.3 .924 88 .1  , 1 5 7  .e60 169.9 368.2 .725 .995 91 .1  1.262 - 1 0 . 9  -72.7 2 9 9 . 2  ,250 
5- 311,s 5- 480 .2SO 329.6 -19.3 - 3 . 4  1.409 91.3 ,440 1 .291  351.9 501.8 ,726 1.868A 110.5 ~ 6 5 6  4 . 1  -6 .1 220.3 ,267 
8- 510 5- 7 5 0  .181 119.2 18 .9  - . I  .655 104.6 ,376 1.289 207.1 432.4 .BO4 1.7730 107 .8  1.113 2.3 22.0 38.2 - 3 6 2  
14.35 8 .43  4 .60  5.91 9.29 3.83 15.47 2 / 1 / 2  29.9 10 .6  56.2 .964 2.125 80.1 162 .0  - 4 1 . 0  103.60 1.084 
5- 180 5- 317.9 ,181 69.4 80 .2  9 .5  ,920 89.3 ,159 .e59 116.4 374.7 ,722 .996 9 2 . 0  1.263 -10.7 -70 .1  296.3 ,249 
5- 317.9 5- 480 e249 322.4 -14.6 - 2 . 6  1 ,411  88.4 ,443 1.302 5 . 3  147.1 .1250 1 .8791  111.0 e658 3 . 1  - 8 . 5  220.3 *e70  
5- $10 5- 760 .163 128.6 18.5 -.2 .640 102.1 ,318 1.257 201.6 436.6 .782 1.7320 108.7 1.107 1.9 23.2 46.5 ,372 
13.86 7.86 4 .43  6.00 9 .38  3.43 15.66 2/1/2 28.6 8 . 1  57.8 ,972 2 . 0 6 9  80 .1  155.2 -45 .4  01.00 1 .039  - - - -. . ___ . . . MARS ARRIVAL DATE 2450490 (10 FEE 1997) - - - - - 
5- 80 5- 324.4 .e46 6 9 . 0  32 .7  2 .8  ,947 76.6 .258 .879 129.9 4 1 9 . 2  ,652 1.106 101.1 1.279 -1 .2  - 5 . 1  2 7 0 . 8  .e66 
5- 324.4 5- 490 .266 312.9 - 1 2 . 6  -2 .4 1.403 84.8 ,432 1.259 17.2 153.0 .7150 1.804A 107.7 ,638 2.7 - 8 . 6  219.3 a242 
5- 320 5- 680 .388 9 0 . 1  31 .1  3.9 .E20 119.8 3 0 7  1 .861  2 5 1 . 2  403.1 .920 2.6130 104.2 1 .201  -3.2 -11.4 .2  e 3 5 8  
19.84 14.55 5 . 4 0  5.29 8.67 9.15 15 .38  ?/ill 33.6  31.2 42 .0  .E53 2.786 13.8 203.4 9 . 6  128.60 1 . 5 2 4  
5- 1 5 0  5- 311.7 .192 73.1 
5- 311 .1  5- 490 ,241  327 .2  - 
5- 520 5- 1 5 0  .20l 119.3 
14.07 8 .85  
5- 160 5- 318.1 .178 70.4 
5- 318 .1  5- 490 ,245 319.7 - 
I -  5 2 0  5- 7 6 0  .1811 121.6 
13.43 8 .19  
81.6 
.23 .8  
18 .9  
4 . 5 7  
79.8 
.17.2 
1 8 . 7  
4 .39  
10 .2  .924 8 8 . 1  . 1 5 1  .E60 169.9 
- 4 . 1  1.401 90.8 .424 1.261 357.3 
- . 7  ,665 107.0 ,388 1.308 211.9 
5 . 2 2  6 .60  4 .28  15.70 2/1/2 3 5 . 5  
9 . 3  .920 89 .3  ,159 .e59 176.3 
-3 .0  1.4113 67.9 .427 1.263 7.0 
-.2 .649 104.6 .387  1.271 205.9 
5.24 8 .63  3.80 15.83 2 /1 /2  33.9 
368.4 .725 ,995 9 1 . 1  1.262 -10 .7  -12 .3  299 .1  .247 
513.3 -726  1.796A 107.1 .639 4 .7  -3 .3  220 .5  e240 
432.4 .E00 1.8150 108 .3  1.118 2.3 22.0 38.2 .573 
111.6 51.0 ,985 2.324 60.3 159.7 - 3 9 . 7  102.10 1.304 
3 7 5 . 0  ,722 ,996 9 2 . 0  1.263 - 1 0 . 1  -69.6 296.5 ,265  
152 .8  .?e40 1.803A 107.5 ,640 3 .4  - 6 . 1  220 .1  
436.5 ,179 1.7620 109 .0  1.110 2 .0  2 3 . 1  46 .6  1::; 
8.1 54 .3  1.001 2.190 80.1 151 .9  - 4 4 . 7  88.5L 1 .191  
5- 110 5- 323.2 .Y81 64.4 78.4 9.4 .911 90 .7  ,163 ,818 183.4 380.2 -719  .9980 9 2 . 8  1.264 -11 .1  - 6 8 . 6  295 .1  e260 
5- 323.C 5- 490 .260 314 .1  -13 .4  - 2 . 5  1.403 8 5 . 5  .431 1.261 1 5 . 1  152.9 .7170 1.804A 107.7 a839 2.8 - 8 . 3  219.1 .242 
5- 520 5- 710 ,162 137.9 11.4 .2 ,633 101.9 ,389 1.239 200 .1  440.6 ,157 1.7210 109.9 1 . 1 0 1  1.7 24 .3  5 5 . 0  -389  
13.13 7 . 8 5  4 .43  5.28 8 .66  3.42 16.03 2/1/2 33 .6  6.0 56.6 ,690 2.110 62.1 144 .8  - 4 1 . 6  78.4L .e88 ____ .- . _.. . _. MARS ARRIVAL DATE 2 2450500 (20 FEE 1997) - . - _I 
5- ro 5- 315.0 .e42 58.2 32.9 
5- 315.6 5-  500 .243 320.8 - 2 3 . 5  
I- 9 3 0  5- 670 .465 90.8 28.4 
21.30 16.65 5.34 
5- 80  5- 323.7 .242 68.8 3 3 . 0  
I- 323.1 5- 500 .260 311.9 -15.0 
5- 530 5- 680 .431 93 .6  29 .7  
20 .36  15.10 5 . 3 5  
5- 150 5- 292.5 .270 85 .9  -40.4 
5- 292.5 5-  500 .345 339.5 38.9 
5- 530 5-  750 . 223  120.0 18.7 
11.25 10.62 5 . 8 2  
5- 1 5 0  5- 311.4 .196 11.4 82 .2  
5- 311.4 5- 500 ,253 525.9 -30 .6  
5- 530 5- 150 ,223 120.0 1 8 . 1  
14.16 9.45 4.64 
5-  318.2 5- 500 .244 317.7 - 2 0 . 3  
5- 530 5- I60 -199  127.4 18.8 
1 3 - 2 3  8.62 4.38 
5-  170 I- 323.3 .180 64.8 78.3 
5- 323.3 I- 500 .218 312.3 -15 .3  
5-  530 5- 170 . I 7 8  136.4 17.8 
12.84 8.19 4 .42  
I- 160 5- 3 i e . e  , 1 7 1  7 0 . 7  79.7 
3 . 2  








9 . 1  
- . 8  
4.62 
1 0 . 1  
- 5 . 3  
- . e  
4 .71  
9.3 
- 3 . 5  
-.e 
4.64 
9 .3  



































8 8 . 3  
98 .2  
109.5 
4 .81  
8 8 . 1  
90 .7  
109.5 
4 .81  
89.3 
81 .6  
101.0 
4 . 2 4  
90.6 
85 .2  
104.4 
3.17 
.248 . E 8 7  128.5 413.9 
.413 1.236 4 .0  158.2 
.611 2.385 261.1 398.9 
16.12 2 / l / l  40.5 34.7 
. 2 5 5  .879 130.0 418.2 
,419 1.232 1 7 . 1  1 5 8 . 1  
.564 2.093 2 5 6 . 0  403.5 
16 .01  2/1/1 39.6 30.6 
.160 .E58 170.8 338.0 
,419 1.209 332.0 523.1 
-404 1.332 216.3 432.4 
15.98 1 /2 /2  51.0 1 0 . 1  
,157 .E60 169.9 367.9 
.412 1.235 351 .1  518.6 
.404 1.332 216 .3  432.4 
15.98 2/1/2 42.3 10.7 
.159 -859 176.3 575.1 
. 4 l S  1.236 8 . 1  158.2 
.398 1.268 210.3 436.4 
16.05 2/1/2 39.9 8 . 1  
. l 6 3  .858 183.3 380.3 
,419 1.232 16.3 1 5 8 . 3  
,391  1.251 2 0 4 . 3  4 4 0 . 5  
















4 4 . 7  
, 122  
.7230 
,175 
10 .8  
.718 
.7160 
, 7 5 4  





























100 .8  
104.  2 
105.4 
2 * 805 
61.0 
1 0 1 . 1  
108 .9  
3 .010  




92 .1  
104 .1  
109 .1  
2 .  332 






1 .247  





















- . o  
4 . 5  
-2 .1  
C04.9 
-1 .2  
3 .0  
-2.1 
203.4 
15 .6  
-6 .0  
2 .4  
337.6 
-11 .1  
5 . 9  
2 . 4  
156.2 
-10.4 
3 .9  
2 . 0  
149.5 
-11.0 
3 . 1  
1 . 7  
142.3 
-2 .9  
-2 .6  
-9 .8  
19.8 
- 5 . 7  
-6 .5 
- 9 . 2  
12.8 
71.4 
-33 .0  




2 2 . 1  
- 3 6 . 0  
-69 .4  
- 4 . e  
2 3 . 1  
-43.4 
-68.4 
- 6 . 4  
24.2 











36 .2  
124.90 
299. 2 







e 9 5 . 3  
218.6 
5 5 . 2  
76.5L 




- 2 6 0  
.216 
.391  
1 .603  






. 3 8 1  
1 .531  
. E 4 4  
,216 
,390 
1 .345  
. e 5 8  
. 2 1 6  
.39 I 
1 . 0 7 7  
-- __ - MARS ARRIVAL DATE z 2450510 ( 2 WAR 1997) - -  
I- 80 I- 323.5 .241 68.8 3 3 . 0  9 .6  ,948 76.9 .e54 .880 130.0 417.9 ,656 1.103 100.3 1.275 -1 .Z  - 5 . 8  270.3 ,259  
5- 3 2 3 . 5  5-  510 .259 310.9 -17.4 -3.2 1.392 84.9 .410 1.212 11.5 161.4 ,7150 1.109A 100.9 ,616 3.4 - 3 . 9  211.3 * 1 9 6  
5- 54D 5-  680 ,482 96 .6  28 .5  3.1 .900 124.9 .634 2.468 260.6 403.6 .903 4.0330 106.7 1.254 -2 .2  - 7 . 4  3 5 8 . 1  a431 
21.26 11.10 1 .33  4.16 1.56 11.77 16.94 2 /1 /1  46 .2  30.3 41.4 .E97 2 . 6 3 2  20 .7  203.6 16.4 129.1D 1.644 
5- 150 5- 3 0 I . 2  ,400 357.9 8 6 . 1  23.4 .924 88  4 .1S6 .E61 171.5 360.0 .727A .995 9 0 . 0  1.26P - 2 3 . 7  -88 .2  153.0 *SO6 
5- 305 .2  1- 510 ,506 340.8 - 1 3 . 4  -20.5 1.389 93:O .403 1.212 349.6 5 2 4 . 5  ,723  1.7OlA 100 .0  ,611  21 .1  3 l . S  223 .1  a 5 0 1  
5- 140 5- 7 5 0  -248  121.1 16.5 - . 9  ,694 112.0 .422 1.363 220 .1  432 .4  . I 8 8  1.9310 109.6 1.132 2 .1  22 .2  58 .3  * d o e  
20.82 13.87 8 . 4 5  6.95 10.32 5.42 16.32 2 /1 /2  65.8 10.7 18.4 .234 6.248 90 .2  340 .1  -11.0 116.30 1 .230  
5- 1 9 0  5-  309.3 ,233 5 6 . 0  84 .9  12.9 ,924 88.2 ,156 .E61 170.4 365.2 .726 .995 9 0 . 1  1.262 -15.3 - 1 8 . 2  C99.l * e a r  
5- 309.3 6- 510 .297 321.5 -46.9 -9 .0  1.390 91.3 .403 1.215 355 .4  523.8 ,726 1 . l O S A  100.4 .616 9.6 12.9 2 2 l . L  - 2 1 1  
1- 1 4 0  5- 7 5 0  ,248 121.1 18.5 - . 9  ,694 112.0 ,422 1.363 220 .7  432.4 .788 1.9370 109 .6  1.132 2 .5  22.2 3 8 . 3  , 402  
15.28 10.62 5.19 4.66 8.05 5.42 16.32 2 /1 /2  53 .1  1 0 . 1  33 .1  .680 3 .511  83.0 l S 8 . 4  -25.9 106.40 1.708 
1- 160 1- 316.0 .179 10.2 79.9 9.4 .920 89.3 .159 ,859 176.3 374.9 ,122 .996 9 2 . 0  1 ,263  -10.5 - 6 9 . 1  296.4 a240 
5- 318.0 5- 510 -246  316 .1  - 2 4 . 4  - 4 . 2  1.392 87.5 .405 1.216 6 . 6  183 .2  . re30 1.109A 100 .6  a618 4 . 5  - a ?  L l 8 . 6  
5- 5 4 0  8- 700 .221 127.7 1 8 . 1  - . e  .673 109.6 ,413 1.311 214.7 436.3 ,770 1.8520 110 .1  1 .121  L.0 L3.0  46.6 *403  
13.36 9 - 1 1  4 . 4 0  4.19 7 .58  4.17 16.33 2/1/2 46.7 8 .1  40.8 1994 2 . 5 1 6  01 .4  146.1 - 4 1 . 3  05.OL 1.¶00 
(I- 170 3- 325.3 ,180 64.8 78.2 9.3 . O i l  90 .6  ,163 .E58 183.3 360.3 .718 .OB80 9C.8 1.264 - 1 1 . 0  -06 .3  C 9 I . 3  uC58  
9- 323 .3  $- 310 .250 311.1 -17 .1  -3.2 1.392 8 5 . 1  .410 1.212 17 .1  103.4 ,7160 1.109A 100.9 e616 9.4 - 3 . 0  C 1 T . S  ~ 1 9 0  
5- 840 5- 170 , 191  135.7 1 8 . 0  .2  ,653 100.9 .408 1.268 208.6 440.8 , 7 5 0  1.7850 110.6 l.llt 1 .1  L 4 . l  I S . 3  ,406 * 
12.78 6.61 4 - 1 1  4 .16  1.56 4 .20  16.40 2 /1 /2  46.2 1.0 5 1 . 7  .OD3 C . 2 9 5  03.0 140.6 -45.9 75.1L 1 .170  
- . . . - - . -- . MARS ARRIVAL DATE = 2450520 ( l e  UAR 190r)  .. . 
I- 160 5- 299 .1  .285 84.7 -41.4 -16.2 . 9 2 i  89.6 .1$7 .e60 178.8 346.6 .7OSA ,991 6O.L 1.t6O 16.0 01.1 544.5 - 3 5 i  
5- 299.1 5- 520 .351 339.0 51.2 11.4 1.384 95.4 .401 1.194 340.9 550 .1  -716  1.61% 96.4 -609  -10 .7  -40.0 190.5 *COO 
(I- 560  S- 760 .246 128.6 18.S - . 2  ,688 112.1 .430 1.340 219.1 4 3 6 . 2  -764 1.9110 110.7 1.120 L.0 LL.0 46.9 ,410 
15.92 11.48 6 . 1 0  4.44 7.63 5.38 16.67 1/2/2 63.5 8.1 80.0 ,461) 3 .803 91 .1  337.8 8 .1  1CO.CO 1.896 
5- 160 5- 301.9 ,424 8 6 . 1  - 4 3 . 0  -24 .9  .921 89.7 . i s 7  .E61 170.4 550.3 ,726A ,995 0 8 . 7  1.161 L4.5 06.4 OC.6 . I C 4  
9- 301.9 5- 520 e524 349.4 72.9 21.3 1.385 94.4 ,399 1.197 344.5 529.0 .720 1.675A 96.1) ~ 0 1 0  -20.6 -51.5 170.7 * L O 1  
I- I 5 0  5- 760 -240  128.6 18.5 - .e  .666 112.1 ,430 1.340 2 1 9 . 1  436.2 ,764 1.9170 110.1 1.110 2.0 L2.9 46.9 a418 
20.91 14.35 8.91  6.57 9.94 5.31) 16.67 l / 2 / 2  1 0 . )  0 . 1  17.7 .21O 6,505 0 8 . 5  381.5 0 .7  l 1 6 . 8 0  1.104 
296 
STOPOVER 1IME I 30 DAYS 1997 OUTDOUNC SWINGBY 
LAUNCH BWNGOY SPEC01 R A l  CECLl I 1 V 1 PSI 1 ECCEN SUA THE11 l H E 7 2  PERfH APHEL PSI 2 
8WNGDY A R R I V E  SPCE03 RA3 OECL3 I 3 V 3 PSI 3 ECCEN SHA THE13 THE14 PERIH APHEL PSI 4 
5- 1 7 0  5- 323.2 . m a  64.1 78 .3  9.4 .gi7 90. 
12.95 9.14 3.81 7.20 4.1 
5- 323.2 5- 520 ~259 310.5 -20.6 -3.8 1.388 85. 
5- 5 5 0  5- 770 .219 135.6 18.0 .2 .666 109. 
- .  _ _  
5- 160 5- 297.2 .234 03.9 - 
5- 160 5- 316.2 . a 9  59.5 83.0  11.4 . w n  89.4 .is8 .as9 176.9 379.6 .123 .996 91.7 1 
5- 316.2 5- 530 e281 317.3 -43.3 -8.0 1.386 88.3 -393 1.193 6.1 172.5 .72SO i.661A 94.8 
5- 560 5- 760 .274 129.9 18.2 -.3 . I O 7  114 .7  ,451 1.319 223.4 436.1 , 7 5 7  2.0000 111.5 1 
1'4.84 10.91 4.82 3.93 7 .33  6.10 17.07 2/1/2 64.1 8.1 32.9 .759 3.531 
5- 170 5- 323.1 ,183 64.0 78.6 9.5 .917 90.1 ,163 .e59 183.4 380.1 ,719 -9980 92.8 1.264 -11.2 -08.9 294.9 -262 
5- 123.1 5- 530 -262 310.3 - 2 4 . 7  - 4 . 5  1,386 85.1 .398 1.189 11.1 112.6 .716D 1.661A 94.9 a608 4.6 3.7 214.0 *169 
5- 560 5- 770 -244 136.2 17.8 . I  ,682 112.1 .438 1.318 217.3 440.0 ,740 1.8920 111.8 1.125 1.7 23.8 S S . ?  -433 
13.36 9.78 4 . 4 5  3 . 5 1  6.97 5.33 16.99 2/1/2 61.3 5.8 45.2 ,878 2.602 03.0 140.0 -42.1 73.9L 1 .407  
5- 100 5- 327.9 ,191 61.1 76.6 9.8 ,914 92.2 ,169 .e59 190.8 385.2 .714 1.0050 93.6 1.261 -11.9 -67.6 294.5 -280 
5- 327.9 5- 530 .e80 307.1 -17.6 -3.5 1.385 82.8 ,404 1.103 25.1 173.0 .TO40 1.661A 94.7 .604 3.5 211.1 *168 
5- 560 5- 780 . 217  143.8 16.6 .6 .660 109.3 .430 1.266 211.1 443.9 -722 1.8090 112.2 1.113 1.4 24.8 64.4 *I32 
12.77 9.24 4 . 5 7  3.53 6.94 4.61 16.98 2/1/2 61.6 4 . 0  50.8 -766 2.330 84.2 135.0 -46.1 6I.OL 1.020 
1- 160 9- 296.6 .223 8 3 . 1  -38.1 -12.3 .92b 89.8 .158 ,859 119.0 342.9 .123A ,995 87.7 1.260 12.1 73.8 3 3 1 . 5  e276 
5- 296.6 ?I- 540 ,276 337.1 26.2 5.1 1.380 96.5 ,397 1.179 337.0 539.1 . 7 l l  1.647A 90.8 .608 -4.4 -24 .3  191.9 ,156 
15.25 11.96 5.04 3.28 .6.69 6.92 11.57 1/2 /2  74.6 8.1 47.6 .191 2.478 89.9 157 .8  40.0 118.00 1.160 
5- 1 7 0  5- 322.7 .189 62.2 79.4 9.9 .911 90.7 .163 .E59 183.6 379.1 .719 ,9980 92.7 1.264 -11.6 -70.0 094.2 .269 
5- 570 5- 710 .e72 137.2 17.5 .3 , 702  114.8 .458 1.352 221.6 439.8 ,733 1.9710 112.6 1.134 1.6 23.6 55.9 e 4 5 1  
14.06 10.58 4 . 5 4  3.48 6.88 6.05 17.40 2/1/2 69.5 5 . 7  40.3 .E30 2.904 82.6 141.1 -38.4 14.2L 1.500 
MARS ARRIVAL DATE = 2450540 ( 1 APR 1997) ----- . - _- . - -  -.--I_- . -- 
5- 570 5- 760 ,306 131.5 17.7 -.3 .729 111.4 ,476 1.429 227.8 435.9 .749 z.in9o 112.5 1.149 2.1 22.8 47.2 . 4 5 8  
5- 3zz.r  5- 540 .269 310.7 -30.8 - 1 . 7  1.304 8 5 . 4  .394 1.183 16.3 176.7 . r i m  1.648~ 92.1 .608 5 . 1  9.5 212.6 ,165 
5- 180 5- 327.6 ,192 61.6 76.7 9.8 ,914 92.2 ,169 .E59 190.8 385.2 ,714 1.0050 93.6 1.26s -11.9 -07.9 294.4 e 2 8 1  
5- 5 1 0  8- 780 ,242 143.9 16.5 .I .676 $12.0 .445 1.291 215.4 443.6 .716 1.8660 112.9 1.120 1.3 24.5 64.6 .446 
13.23 9.85 4 . 5 8  3.37 6.18 5 . 2 1  17.30 2/1/2 69.6 3.8 48.0 ,762 2 . 4 1 1  83.9 135.7 - 4 5 . 0  66.7L 1.111 
5- 327.6 5- 540 .zei 307.3 -20.6 -4.1 1.384 83.0 .do1 1 . i ~ ~  24.8 177.1 .TOSO 1.648~ 92.0 .eo* 4 .0  3.8 209.4 .160 
- - - - . - - - 






56.1 . 4 7 2  
113.90 1.687 
- _. - MARS A R R I V A L  DATE = 2450550 ( i i  APR 1997) 
,920 89.8 ,158 .a59 179.0 342.6 ,123A .9w 87.6 1.260 11.9 73 .2  
1.379 96.7 ,396 1.176 336.1 543.0 ,110 1.642 88.0 .608 - 3 . 1  -20.5 
.756 120.1 ,506 1.498 232.2 435.7 ,741 2.2550 113.5 1.163 2.2 2 2 . 7  
6.57 7.88 18.16 1/2/2 82.6 8.2 51.1 ,818 2.319 89.6 158.9 42 .3  
.9zn 91.5 .is9 ,863 187.9 3 5 2 . 1  ,726~ i.onoo 89.0 1.26s 12.2' 76.2 
1.301 93.9 ,389 l.lR1 341.9 541.8 , 721  1.841 88.9 ,611 -6.? -31.8 
,724 117.5 ,482 1.400 226.0 439.5 .726 2.0740 113.5 1.145 1.6 23.4 
6.82 6.88 11.89 1/2/2 79.9 5 . 7  38.2 .798 3 . 0 5 7  87.1 159.4 32.5 
. . . . .. - -. . __ . . . . .- 
5- 160 5- 296.4 .219 83.6 - 3 1 . 8  -12.0 
5- 296.4 5- 550 .271 338.4 22.1 4 . 3  
5- 580 5- 760 -341 133.5 11.1 - .4  
16.02 12.86 4.98 3.18 
5- 170 5- 303.4 ,236 8 1 . 3  -38.1 -13.0 
5- 503.4 5- 550 .275 335.2 38.3 7.1 
5-  (160 5- 7 1 0  . 304  138.1 17.1 . 3  
15.54 12.12 5.24 3.42 
I- 170 5- 321.5 . 2 i z  5 5 . 5  81.1 1 1 . 5  -917 90.8 ,162 .e59 184.1 318.3 ,720 ,9990 92.5 1.264 -13.0 - 7 3 . 5  291.1 .z97 
5- 3 2 1 . 5  5- 550 .e97 311.6 - 4 3 . 3  -8.5 1.383 86.1 .390 1.180 13.9 i8n.r ,1190 1.640 89.6 .e10 0.4 19.3 212.9 .i75 
5- 500 5- 7 7 0  ,304 138.7 17.1 . 3  ,724 117.5 .I82 1.400 226.0 439.5 ,726 2.0740 113.5 1.145 1.6 23.4 56.1 ,472 
15.44 11.74 4.87 3.70 7.10 6.88 17.89 2/1/2 78.2 5 . 7  31.1 .682 3.866 82.0 143.9 -30.1 16.5L 1.611 
5- 100 5- 3 2 r . i  
5- 327.7 5- 5 5 0  
5- 580 5- 780 
,194 61.2 71.0 
. e83  307.9 -24.7 
- 2 7 0  144.6 16.2 
13.91 10.60 4.61 
-. -- 
.e10 83.6 -37.7 
-382 135.7 16.4 
11.07 13.94 4.96 
.2m 339.4 19.2 
10.0 ,914 92.2 
-4.9 1.383 83.2 
. 7  .695 114.8 
3.32 6.72 5.99 
MARS AR R I  .-_. . __ 
-12.0 -920 89.8 
3.7 1.378 97.0 
-.I . 7 8 7  122.8 










.e59 i9n.8 385.1 .714 i.ooso 
1 . 1 7 3  24.0 180.9 .io60 1.640 
ITE = 2450560 (21 APR 1991) - 
.a59 179.0 342.s . T ~ A  .w 
i m z  90.5 8.4 53.9 .a26 
1.324 219.8 443.4 . T i 0  1.9390 
2 l l / 2  71.6 3.7 4 4 . 4  a748 
1 . 1 7 4  335.2 546.1 ,709 1.640 
1.594 236.5 4 3 5 . 3  . 7 3 1  2.4560 
-12.0 -68.3 294.1 .e63 
4 . 1  8.2  207.4 .150 
1.3 24.3 64.9 -463 









5- 160 5- 296.3 
5- 296.3 5-  560 
5- 590 5- 760 
5- 170 I- 302.7 
5- 302.1 5- 560 
5-  590 5- 110 
11.8 73.0 337.2 .270 
-3.2 -17.3 106.7 -146 
2.3 22.7 47.7 ,513 





9- 180 I -  327.4 .ZOO 59.9 7 7 . 8  10.4 .914 92.2 ,169 .a60 191.0 384.1 . 7 1 5  1.0050 93.5 1.26s -12.5 -69.3 293.1 .e91 
5- 327.4 5- 560 .291 3 0 8 . 7  - 3 1 . 0  -6.3 1.382 83.6 .396 1 . 1 7 2  22.6 184.6 . I 0 8 0  1.636 8 7 . 0  .610 6.0 13.9 206.4 -161 
5- 590 I- 780 -302 145.8 15.8 .8 , 118  111.5 . a 8 1  1.369 224.1 4 4 3 . 1  .703 2.0350 114.5 1.139 1 . 2  2 4 . 0  6 5 . 2  -464 
14 .90  11.52 4.70 3.38 6.79 6.82 18.18 2 / 1 f 2  85.2 3.6 39.3 .TO9 2 . 9 7 5  02.6 1 3 9 . 1  -38.7 67.2L 1.400 
,.2z? 8 0 . 7  -37.0 -ie.o .920 91.5 
.2SB 336.5 29.5 5 . 3  1.380 94.4 
.340 140.5 16.S . 4  -151 120.2 
16.06 12.86 5.02 3.21 6.61 1.84 
.E63 188.1 351.6 .726A 1.0000 88.9 1.262 11.3 74.2 328.2 .e56 
1.179 3 4 4 . 1  545.6 ,719 1.638 86.4 ,614 -4.9 -25.1 166.0 , 1 5 2  
1.464 230.4 439.2 .717 2.2110 114.6 1.158 1 . 5  23.2 50 .4  . * S T  
1 / 2 / 2  87.3 5 . 7  45.0 -901 2.615 66.5 101.2 37.9 114.50 1.464 
5- L90 5- 332 .3  .208 63.3 7 4 . 7  10.4 ,913 93.0 .ill .E62 198.3 390.1 . T O 9  1.0150 91.4 1.267 -12.6 - 6 7 . 0  294.7 ~ 3 0 5  
5- 332.3 5- 560 . S O 5  307.1 -20.3 - 4 . 4  1,381 81.3 .404 1.165 30.8 184.9 .6940 1.637 86.1 .606 4.0 7 . 5  202.2 -156 
5- 590 5- I90 ,260 152.1 1 4 . 4  1.1 .689 114.6 , 410  1.296 217.8 446.9 ,687 1.9040 114.6 1.123 1.0 L4.7 1 4 . 0  * * ? (  
1 4 . 0 1  1 0 . 7 5  4.61 3.28 0.68 5.93 11.96 2/1/2 86.3 2.2 41.4 ,646 2.490 83.8 135.8 -4S.8 62.6L *963 
-. - MARS A R R I V A L  DATE =2450570 ( 1 M A Y  1991) - - - - 
-11.7 .920 91.5 -159 ,863 188.1 351.2 .726A 1.000D 88.8 1.262 11.0 73.4 326.5 
4 . 3  1.380 94.8 .391 1.118 342.7 549.2 .718 1.638 84.2 .619 -4.0 - 2 0 . 6  185.0 
.1 .782 123.0 .545 1 . 5 5 4  2 3 4 . 1  438.8 . T O 8  2.4010 115.8 1.175 1.5 22.9 56.8 
3 - 1 6  6.57 8.95 19.19 1/2/2 94.9 5 .8  49.5 .948 2.38? 86.1 163.3 40.7 115.2D 
. 252  . 1 50 
. 520  
1 .115  
5-  170 5- 302 .3  ,217 80.4 
5- 302.3 5- 5 7 0  .252 338.1 






J- 180 5- 310.5 -252 79.9 
5- 310.5 5- 570 ,278 330 .1  
E.- 600 5- 780 . 338  147.4 
16.87 13.29 
-36.8 
4 4 . 7  
15.2 
5.50 
-13.1 .920 93.2 .163 .E68 196.9 363.1 . ? P I  1,0090 90.4 1.266 12.3 76.0 308.3 
8 . 2  1.382 91.5 .385 1.180 354.6 548.3 .725 1.635 84 .8  ,620 -6.1 -34.8 180.6 
.9 . ? I 5  120.3 .514 1.429 228.4 442.1 ,694 2.1640 115.6 1.153 1.1 23.7 65.5 







































12.2 .91S 92.3 .168 .a60 191.6 383.7 .716 1.0050 93.3 1.285 -14.2 -72.8 288.6 
-9,5 1.382' 84.4 .393 1.174 19.9 188.1 .7120 1.635 84.8 ,616 9.1 23.5 208.3 
.9 .74S 120.3 .514 1.429 228.4 442.7 .694 2.1640 115.6 1.155 1.1 23.7 61.5 
3.80 7.20 7.79 18.77 2/1/2 91.7 3.6 30.0 . I 7 4  3.863 81.4 142.7 -29.6 68.6L 

















10.5 ,913 93.8 .i71 .862 198.1 390.1 .io9 i.0i5~ 94.4 1.287 -12.9 -67.2 291.4 
-5.3 1.382 81.6 .403 1.166 29.6 188.3 .6960 1.638 64.8 .6lZ 4.6 11.3 201.0 
1.1 .712 117.4 ,491 1.337 222.2 446.5 -680 1.8940 115.5 1.135 -8 L4.4  74.3 








- MARS ARRlVAL DATE I: e450580 (11 MAY 1991) 
-11.1 .920 91.5 .159 .E63 188.1 351.1 .728A 1.0000 88.6 1.262 11.0 73.3 3Z6.5 
3.7 1.380 91.2 .392 1.119 341.4 552.6 .ll6 1.641 82.1 ,625 -3 .5  -17.2 163.r 
.I .818 125.7 .588 1.605 239.0 438.3 .E97 L.6720 117.2 1.196 1.3 L2.6 57.L 







1 . 7 5 7  
a 4 7  
302.3 .216 
580 .251 


















-12.0 ,920 93.3 .163 .E68 197.3 361.4 .726 1.0100 90.2 1.266 10.7 7L.0 311.7 
5 .5  1.381 92.4 .387 1.181 351.5 551.9 .724 1.637 82.7 .6Z6 -5.5 -25.3 162.3 
1.0 .I76 123.1 , 54?  1.513 232.0 442.2 -605 2.3410 116.6 1.110 .9 L5.4 e5.a 
3.30 6.71 8.91 19.40 1 /2 /2  99.2 3.6 42.1 ,984 2.70S 01.8 16S.L 55.6 110.30 
297 
STOPOVER T IME F 30 DAYS 1997 OUT80UND SWINGBY M I S S I E N  DURATION : 600 D A Y S  
MARS ARRIVAL D A T E  5 2 4 5 0 5 8 0  
11 M A Y  1 9 9 7  
LAUNCH SWNGOV SPEED1 R A l  OECl.1 I 1 V 1 P S I  1 ECCEN SMA THET l  THE12 P E R I H  APHEL PSX 2 V 2 X 2 DECL2 R A 2  3PcCC2 
SWNGDY ARRIVE SPEED3 R A 3  DECL3 X 3 V 3 P S I  3 ECCEN SMA THE13 THE14 P E R l H  APHEL PSX 4 V 4 I 4 DECL4 R A 4  SPEED' 
DEPART RETURN SPEEDS R A S  DECLS X 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERXH APHEL P S I  6 V 6 X 6 DECL6 R A 5  SPEED6 
PROP AERO DVL OVA .EVA DVD EVR TYPE SUN A SUN R KAPPA - -A E XNC RAP DECLP ETA PCRfC 
5- 190 5- 332.0 ,216 62.4 75.6 10.9 .913 93 .9  .177 ,862 198.5 389.8 .709 1.0150 94.4 1.267 - 1 3 . 4  - 6 8 . 1  295.3 a 3 1 5  
5- 332.0 5- 560 - 5 1 5  309.2 -31 .2  -6 .8  1.382 82.1 -401 1.169 27.9 191.6 .7000 1.638 82.4 .619 6 - 3  16.4 201.2 *160  
5- 610 5- I 9 0  .336 114.4 13.5 1.3 .738 120.2 . 1 1 7  1.393 226.5 446.1 .672 2.1140 116.5 1,145 - 7  24 .1  7 4 . 7  *51* 
16.20 12.66 4.92 3.54 6.94 7.73 19.02 2/1/2 99.2 1.8 38.1  .IO6 3.066 81.9 140.0 -38.9 6 3 . 1 L  I s e 5 l  
MAR8 ARRIVAL DATE : 2450590 (21 MAY 1997) . - _ _ _  
5- I 7 0  5- 302.3 ,217 811.4 -36 .6  -11.7 ,920 91.5 .159 .e63 188 .1  351.2 ,726A 1.0OOD 85.8 1.262 1 f . O  73.4 3e6.5 
5- 502.3 5- 590 .252  341.9 1 7 . 8  3.2 1.300 95.6 .394 1.180 3 4 0 . 0  555.9 ,715 1.646 80.1 ,631 -3.1 -14.7 182.8 mi58 
5- 620 5- I 7 0  .480 147.6 14 .4  . 7  ,861 128.5 ,636 1.805 243.2 437.7 .686 3.08SO 118.7 1.223 1.2 22 .3  5 7 . 7  , 603  
19.96 16.67 4.94 3.29 6 .70  11.72 21.09 11212 100.5 6 .1  56.3 .949 2.121 8S.O 168.3 4 3 . 8  117.2D Is064 
5- 180 5- 300.7 .221 1 1 . 1  - 3 1 . 0  -11.6 ,921 93 .3  .163 ,868 197.4 360.8 ,727 1.0lOD 9 0 . 1  1 .266  10.3 7 1 . I  312.6 a239 
I- 620 5- 780 ,426 151.7 13 .9  1 .2  .E l3  125.9 . 5 @ 7  1.634 237 .1  441.6 . 6 I 5  2,5940 118.2 1 .190  - 7  2 3 . 0  66 .3  ,973 
18.53 15.22 5.01 3.311 6.71 10.21 20.34 1 /2 /2  105.9 3 .8  47 .8  1 . 0 5 5  2 . 4 I 0  81.0 168.6 39.3 112.40 1.551 
5- 1os.7 s- 590 ,239 336.7 25 .9  4 . 3  i . m  92 .9  ,300 1,182 349.5 1 ~ 5 . 2  ,723 1.642 8 0 . 1  .e33 -4.4 -20 .4  1 ~ 2 . 4  . i s r  
I- 180 5- 3 1 8 . 1  .e97 81.8 -36 .6  -16 .2  
5- 3 1 8 . 7  5- 590 ,323 323.3 54.3 10.9 
5- 620 5- I 9 0  - 3 1 8  156.1 12 .8  1.4 
19.44 15.18 6.33 4 .25  
5- 190 5- 351.0 .249 59.6 79.4 13.2 
5- 331.0 S- 590 .358 3 0 9 . j  -46 .5  -10.9 
5- 620 5- I 9 0  .318 156 .1  12.8 1.4 
15 .51  14.32 5.46 4.19 
,921 94.9 . I 7 3  ,873 205.0 374.4 ,722 1,0230 9 2 . 1  1.270 14 .3  78.0 291.5 ,323  
-770 123.1 ~ 5 4 9  1.471 230.8 445.5 ,683 2.2780 117 .1  1.163 .I 23.7 7 5 . 1  -548  
7.64 8.87 19.73 1/2/2 101.2 1.7 24 .7  .576 4.689 79.8 161.9 2 1 . 6  96.40 L.112 
.914 94.0 .177 .e63 199.2 588.9 .710 1.0160 8 4 . 2  1.268 -15.6 - 7 2 . 2  286.9 e 3 5 8  
,383 83.0 e399 1.173 24.7 194 .1  .7050 1.641 8 0 . 6  .627 10.3 26.3 2 0 5 . 5  - 1 9 7  
J10 123.1 ,549 1.471 230.8 445.1 .663 2.2780 117.7 1.163 .I 2 3 . I  7 5 . 1  e546 
1-58 8 .87  19.73 2/1/2 102.7 1.7 27.6 .46Y 4.191 80.1 145.0 -28.3 64.2L 1.497 
, 3 8 3  88.7 .387 i . 182  4.6 194.8 .725D i . 6 ~  81.1 .632 - 1 1 . 2  - 3 9 . 2  1 7 3 . 8  . i 9 9  
5- 200 5- 336.9 , 2 2 1  68.6 72.4 11.0 
I- 336.9  5- 590 , 3 3 0  310.4 -24 .2  -5.7 
¶-  620 5- 600 .334 161.3 11.3 1 . 5  
16.36 12.17 5.10 3.59 
,913 95.7 ,189 ,868 205.7 395.0 .702 1.0300 95 .4  1 .270  - 1 3 . 7  - 6 5 . 5  296.2 , 3 3 0  
,382 80.2 , 4 1 1  1.165 34.2 194.9 ,6870 1.643 80.1 .623 4 . 9  12.3 196 .8  s i r 1  
.732 120.1 .520 1.357 224.5 449.4 .651 2.0620 117.4 1.139 .4 24.2 84.0 . I 2 8  
7.00 7.67 19.24 2 / 1 / 2  106.5 1.0 42.3 .552 2.710 82 .1  141.7 -43.9 60.9L e971 




4 4 . 6  
. . - 'I - 
5- 170 5- 302.5 .219 80.5 
5- 302.5 5- 600 .255 344.1 
I- 630 5- 770 .541 1 5 0 . 5  
11 .87  18.44 
-36 .8  
15.5 
13.8 
4 - 9 8  
-33 .8  
21.5 
1 3 . 1  
4.98 
-11 .9  ,920 91.5 .159 ,863 188.0 551 .4  
2 .8  1.381 96.0 .397 1.183 338.6 559.0 
1.1 .913 131.3 ,697 2.225 247.5 437.0 






















2 . 2 7 2  
9 0 . 1  
1.262 
.639 
1 . 2 5 5  
84.5 
11.2 





58 .4  
118.3D 
. 2 5 5  
* 183 
- 6 5 2  
.953 
5- 180 5- 308.6 
5- 308.8 5- 600 
3- 630 5- 780 
5- 190 5- 316.2 
5- 630 a- 790 
¶- 316.1 5- 600 
5- 200 5- 336.7 
I- 336.7 I- 600 
5- 650 5- 8QO 




-11.5 .921 93 .3  
1.5 .856 128.7 
3.39 6.80 11.72 
-12 .3  -922  95.1 
3.57 6 .97  10.18 
11.5 .Si3 95 .7  
-7.5 1.383 80.8 
1.7 .763 123.0 
3.8 i . 3 8 2  93.5 
5 .8  1.384 90.2 
1.6 .ea7 126.0 
3.88 7.17 8 . m  
-183 .E68 197.5 360.6 
.391 1.185 347.7 558.4 
,636 1.820 241.3 441.0 
11 .39  1 /2 /2  112 .0  4.0 
,173 ,874 206.1 371.6 
.388 1.185 359.3 557.9 
,588 1.583 2 3 5 . 1  444.9 
20.60 l / 2 / 2  109.4 1.9 
,189 .866 10s.9 394.8 
-409 t .170  32.1 197.1 
, 5 ¶ 1  1.428 O28.9 448.8 








r 6 . 3  
1.L70 
,631  





i r 2 . 0  
10.5 
-6 .1  
. 3  
169.6 
-14.L 




- 1 7 . 2  

















































6 9 . 0  
- 2 5 . 6  
2 3 . 3  
3 4 . 1  
-66.4 
16.9 
- 3 9 . t  
















1 , 1 5 5  
298 
1997 OUTDOUNQ SWIHGDY H1SSIC.N CURATION : 640 C A Y S  
MARS ARRIVAL C A T E  : 245.0460 
6lOCOVER T I R E  5 30 D A Y S  
i- 
LAUNCH 6 ~ N G 8 V ~ ~ 6 P E E Q l  R A l  OECLl I I 
OWNGBV ARRIVE SPEEO3 RA3 OECC3 1 3 
DEPART RETURN SPEE05 R A 5  QECL5 I 5 
PROP AERO OVL O V A  . 
5- 80  5 -  330.7 ,281  7 0 . 5  30 .6  2 . 6  
5- 330.7 5- 460 ,320 316.0 -6 .7  - 1 . 5  
5- 400 5- 720 .204 98.0 13.5 -3 .2  
18.77 10.39 6 . 0 2  8.38 
- - - ~  -_- 
11 JAN 1997 
V I P S I  1 ECCEN SMA THE11 THET2 PEFlH APHEL P S I  2 V 2 I 2 DECL2 RA2 SPCCC2 
'4 3 P S I  3 ECCEN SMA THE13 THETI PEklH APHEL PSI 4 V 4 I 4 OECL4 RA4 SPEED4 
V 5 P S I  5 ECCEN SMA THE15 THET6 PERSH APHEL PSI 6 V 6 1 6 OECL6 RA6 SPEEO6 
EVA CVC EVR TYPE SUN A SUN R KAPPA - A  E INC R A P  OECLP ETA PERlC 
MARS ARRIVAL DATE 2450460 (11 JAN 19971 - 
.946 74.4 .293 ,877 129.1 428.1 .620 1.134 103.8 1.275 -1.3 - 5 . 0  275.4 ,320 
1.439 82.5 ,509 1.437 22.5 135.1 . 7 0 5 0  2.169A 119.4 .712 1.9 -12.0 218.7 .360 
.680 106.2 . 3 5 5  1.354 215.4 419.4 .E73 1.8350 104.5 1.122 4 .2  21.5 1 3 . 4  - 3 2 0  
i 1 . 7 4  4.37 14 .61  2 /1 /2  19 .6  21.11 4 0 . 5  ,586 2 . 8 9 0  6.7 205.9 2.4 121. IO l.lQ8 
MARS ARRIVAL DATE t 2450410 ( 2 1  JAN 1991) - 
5- $0 5- 327 .1  ,262 69 .8  31.7 2 .7  .947 75.6 .275 .e78 129.4 424.0 ,636 1.120 102.4 1.27s - 1 . 2  - 5 . 3  273 .1  .292 
5- 321.7 5- 470 e292 315.2 -8.5 -1.8 1,423 83.8 .475 1.354 19.4 141.3 .7110  1 .9971  111.3 ,680 2 .2  -11.3 219.4 . 5 1 3  
5- 500 3- 720 -227  99 .3  12 .5  -3 .9  .692 108.5 .372 1.381 2211.1 419.7 .E67 1.8950 105.1 1.129 4 .9  22.9 12 .3  .a36 
17.71 111.61 5.69 7.10 10 .41  4 .92  14.94 2/1/2 2 3 . 1  22.3 41 .8  ,704 E.802 8 . 7  204 .1  4 .5  125.20 1,269 
MARS ARRIVAL DATE = 2450480 ( 3 1  JAN 1997) _-_ .._ 
3- 80 5- 325.6 a252 69.3 32.3 2.8 .947 76.2 .264 .E79 129.7 421.0 .646 1.111 101.6 1 .275  - 1 . 2  - 5 . 5  2 7 1 . 7  ,275 
5- 325.6 5- 480 -275 314.1 -111.5 -2 .0  1 . 4 i 2  84 .5  .a50 1.298 17.8 147.3 -1140 1.882A 111.4 ,656 2 .4  -10.1 219.6 a274 
5- 510 5- 720 ,254 100.9 10.7 -4 .9  ,706 110.9 ,392 1.416 224.7 420.0 .E61 1.9700 105.8 1.136 6 . 1  25 .2  10.8 ,318 
17.17 11.08 5 . 5 0  6 .09  9 .47  5 . 5 8  1 5 . 3 7  2 /1 /2  28.4 24 .0  42.3 ,794 2 . 7 7 3  11.0 203.8 6.9 127.40 1.408 
1- 90 5- 353.4 .459 82.1 
5- 353.4 5 -  480 . 5 7 5  309.7 
5- 510 5- 730 .226 1 0 5 . 7  
21.35 14.65 
5- 140 5- 303.1 .239 58.4 
5- 303.1 5- 4 8 0  ,290 336.8 
5- 110 5- 780 .142 153.7 
14 .20  8 .28  
5- 150 5- 311 .5  .194 72.3 
5- 311 .5  5- 480 .250 329.6 
5- 5 1 0  5- 190 ,143 168.3 
13.54 7.62 
24 .2  
- 3 . 5  





5 .29  
8 1 . 9  
- 1 9 . 3  
8 .8  
4 . 6 0  
-.5 .938 6 3 . 2  .467 .e65 131.9 457.6 
-1.6 1.390 66 .3  .538 1.183 7 2 . 1  157.1 
-2.5 ,688 109.0 .383 1.367 219.0 424.1 
6 . 7 0  $0.08 4.87 15.26 2 / 1 / 2  39.2 17.4 
13 .1  ,928 87.1 .157 .e62 164.11 359.11 
-6.2 1.405 96 .7  .439 1.202 344 .1  509.6 
.I .612 96.4 .393 1.2114 190.2 445.2 
5.92 9.30 2 .99  16.25 2/1/2 34.6 4 .4  
10.3 .924 88 .1  .157 ,860 169.9 368.2 
-3.4 1.409 91.3 .440 1.297 355.9 5 0 7 . 8  
-8 .599 93 .1  .4UI  1.183 104 .6  449.8 
5.91 9.29 3.02 16.68 2/1/2 29 .9  4 . 0  
.461 1.269 116.3 
.5460 1.819A 112.6 
,843 1.8910 106.5 
13.4 .182 8.58I 
. i27A ,997 89.9 . 19 1.845A 109.7 
1 1.6170 110.8 
i 8 . 5  t .717 2.435 
1.273 - 3 . 0  -5 .9  296.5 
.596 1.0 - 9 . 7  2111.6 
1.128 3 . 8  21.5 21 .3  
11.4 212.3 -10.4 91.70 
1.262 - 1 3 . 0  -78 .2  308 .1  
.649 7 . 1  1 .2  2 2 0 . 2  
83 .5  165.1 -33.9 118.30 
1.095 1 . 7  25.5 63.4 
.575 
.29 7 
, 352  









.995 91 .1  1.262 -10.0 - 7 2 . 7  299.2 
1.868A 110.5 .656 4 . 1  - 6 . 1  2 2 0 . 3  
1.6640 112 .1  1 .089  1 .6  2 6 . 3  72.0 
,964 2.125 80.1 162.0 -41.6 103.60 
5- 160 5- 317.9 ,181  69.4 8 0 . 2  9 .5  ,920 89 .3  '159 .E59 176.4 374.7 .7$2 .996 9 2 . 0  1.263 - 1 0 . 7  - 7 0 . 1  296.3 .249 
5- 311.9 5- 480 .249 322.4 - 1 4 . 6  -2 .6  1.411 88.4 .443 1.302 5 .3  1 4 7 . 1  . 7 2 5 0  1.879A 111 .0  .658 3 . 1  -8.5 220.3 .270 
5- 510 5- 800 -156  182.2 3 . 5  1.1  .587 89.4 .428 1.163 179.2 454.6 .666 1 .661  113.8 1.084 1.8 26 .8  8 0 . 8  .444 
13.71 1 . 7 1  4 . 4 3  6.00 9 .38  3.28 17.25 2/1/2 28.6 4 . 9  5 7 . 8  .972 2 . 0 6 9  80.1 155.2 -45.4 91.00 1.039 
MARS ARRIVAL DATE = 2450490 (10 FED 1997) -____----- -- - - - - - - - 
5- 80 1- 324.4 .246 69.0 32.7 2 . 8  .947 76 .6  .258 .879 129.9 419.2 .652 1.106 101.1 1.27s - t . 2  - 5 . 7  2 7 0 . 9  .266 
5- 324.4 5- 490 .266 312.9 - 1 2 . 6  -2.4 1.4113 84 .8  .432 1.259 17.2 153.0 .7150 1.804A 1 0 7 . 7  ,638 2 . 7  -8 .6  2 1 9 . 3  ,242  
5- 520 5- 720 e286 1112.9 7.3 -6 .9  .723 113.4 .415 1.460 229.3 4211.2 .854 2.0670 106.6 1.146 8 .1  29 .0  7.9 ,388 
1 1 . 1 0  11.82 5 .40  5.29 8 . 6 1  6 . 4 1  16.011 2/1/2 33.6 27.2 42 .0  ,853 2 . 7 8 8  13.8 203.4 9 . 6  128.60 1.524 
5- 90 5- 352.2 .437 82 .2  24.5 -.I .938 64.5 .448 .E65 131.4 455.1 .478 1.253 114.9 1.273 -2 .8  - 6 . 0  295.8 . I 4 7  
5- 352.2 5- 490 .547 3118.8 - 3 . 9  -1 .7  1.383 67.5 .518 1.158 10.2 161.5 .5580  1.757A 107.9 .581 1.0 - 8 . 8  206.4 .263 
5- 520 S- 730 . e 5 1  107.2 1 5 . 2  -3.0 .703 111.4 .403 1.401 223.6 424.3 .E37 1.9650 107.2 1.136 4 . 3  22.4 20.7 , 3 7 0  











150 5- 311.7 .192 73.1 8 1 . 6  
311 .1  5- 490 . 2 4 I  327.2 - 2 3 . 8  
520 5-  I 9 0  ,146 164.4 111.5 
12.81 7.65 4 # 5 7  
160 5- 318 .1  ,178 70.4 79.8 
318.1 5- 490 .e45 319.7 - 1 7 . 2  
120 5- 800  .152 178.8 5 . 1  
12.84 7 . 6 0  4 .39  
10 .2  
-4 .1  
.8 
5.22 
9 . 3  
-3 .0 
1 , l  
5.24 
.. . 
3 . 2  
- 4 . 0  
23.8 
4.65 
,924 88.1 ,157 .e60 169.9 368.4 .725 .995 9 1 . 1  1.262 -10 .7  -72.3 299.1 . e 4 7  
1.4111 90 .8  .424 1.261 357.3 513.3 .726 1.796A 1 0 7 . 1  ,639 4 . 1  -3 .3  220.5 .240 
.604 95 .7  .407 1.187 188.5 449.3 .704 1.6690 112.0 1.090 1 . 5  26.2 72.3 .416 
8 . 6 0  3.08 16.66 2/1/51 35.5 3 .8  51 .0  .985 2.324 8 0 . 3  159.7 -39.7 102.10 1.304 
.920 89 .3  .159 .e59 176.3 3 7 5 . 0  .722 .996 92 .0  1.263 -10.5 -69.6 296.5 .245 
1.403 87 .9  ,427 1.263 7 . 0  152.8 .7240 1.803A 1 0 7 . 5  .640 3.4 - 6 . 7  220.1 .240 
.591 92 .1  .424 1.165 182.9 453.9 .672 1.6580 1 1 3 . 5  1.084 1.5 26.8 81.1 .439 
8 .63  3.21 17.13 2f112 33.9 4.6 54.3 1.001 2.190 8 0 . 7  151.9 -44.7 88.5L 1 .191  
- MARS ARRIVAL DATE I 2450500 120 FEE 1997) - - -  --  - - - - 
.952 77.0 .248 ,887 128.5 413.9 .666 1 .107  99 .9  1.277 - . 6  - 2 . 9  260 .5  .e43 
1.396 8 8 . 8  .413 1.236 4 . 0  158.2 .725C 1.747A 104.0 .628 4 .5  -2 .6  219.9 ,216 
.769 117.6 .464 1 .613  239.7 416.0 .864 2.3620 107.0 1.172 -22 .7  -44.4 26.4 .563 
8.04 10.70 20.08 2 /1 /1  40.5 50.4 61 .7  1.019 1 .951  25.4 204.9 19.8 140.30 .968 
7 0  5- 315.6 .242 58.2 32.9 
315.6 5- 500 .243 320 .8  -23 .5  
5 3 0  I- 710 .444 123.3 59.9 
20 . IO  16.05 5.14 
I- 80  5- 323.7 ,242 68 .8  3 3 . 0  2.8 .948 7 6 . 8  ,255 .E79 130.0 418 .2  .655 1.104 100.8 1.275 -1 .2  - 5 . 7  270.4 .e60 
5- 323 .1  5- 5 0 0  .260 311.9 -15 .0  - 2 . 8  1.397 8 5 . 0  .419 1.232 1 7 . 1  158.3 , 7 1 5 0  1 .1481  104.2 .625 3 .0  -6 .5  218.5 .216 
5- 5 3 0  5- 720 .335 1 0 5 . 5  - . 3  - 1 1 . 5  , 7 4 4  115.9 .443 1 .520  233.9 420.5 .e46 2.1940 107.6 1.158 12.7 36 .6  .I .446 
l ? . I l  13.06 5.35 4.65 8.04 7 . 7 1  17.311 2/1/2 39 .6  34.9 41 .8  ,888 2.805 17.0 203.4 12.8 129.20 1 . 6 0 3  
5- 90 5-  350 .9  . 4 l 8  82.3 24 .9  - . 8  .938 6S.7 .430 ,866 131.1 452.8 ,494 1.238 113.7 1.273 -2 .7  - 6 . 1  295.0 . I 2 1  
5-  310.9 5- 5110 .5el 3118.2 - 4 . 3  - 1 . 7  1.319 68.6 ,501  1.143 68.0 165.6 .S I00  1.716A 103 .8  , 5 7 3  1 . 1  -7 .8  204.9 .235 
5- 5 3 0  5- I S 0  .219 108.9 13 .9  - 3 . 7  .720 113.9 ,426 1.445 228.1 424.4 ,830 2.0600 108.0 1.145 5 . 1  23.9 19.9 .392 
20.18 15.06 8.84 5.11 8 . 5 0  6.23 16.08 2/1/2 5 1 . 1  19.1 13.2 .221 8 . 6 T Q  9 . 3  210.9 - 7 . 6  94.10 1 .696  
5- 150 5- 292.5 
5- 292.8 5- 500 
5-  530 5- 790 
.e70 85.9 -40.4 -15 .2  .922 8 8 . 3  ,160 .85B 170.8 338.0 .721A .995 87.0 1.259 1 5 . 6  71.4 
, 3 4 5  339.5 38.9 9 . 1  1.387 98 .2  .419 1.209 332.0 523.1 . I 0 3  1 . 7 1 5 A  101.5 ,613 - 8 . 0  - 3 3 . 0  
,153 160 .6  11.9 $ 8  .610 9 8 . 3  .408 1.192 192.5 448.8 .705 1.6190 112 .1  1.092 1 . 5  26 .1  
3.66 9 .03  5.82 4.62 8-01 3-29  16 .61  1 /2 /2  51.0 3 . 6  38 .8  .504 3.010 9 2 . 1  3 3 7 . 6  7 . 1  




299 .2  
220.4 
? 2 . 6  









. 2 5 3  
, 2 1 9  
.419 





5-  150 5-  311.4 
I- 311.4 5 -  500 
5- 5 3 0  5- 790 
5-  160 8- 318.2 
5-  3 1 8 . 2  5- 500 
5- 8 3 0  5- 800  
,196 7 1 . 4  82.2 10.5 .924 88 .1  . I 5 7  .860 169.9 367.9 . 7 2 5  .995 91 .1  1 .262  - 1 1 . 1  - 7 3 . 1  
-253  325.9 -30 .6  -5 .3  1.395 90.7 .412 1.235 357.7 518.6 ,726 1.744A 103.7 , 6 2 1  5.9 1.4 
.I53 160.6 11.9 .8 .610 9 8 . 3  .408 1.192 192.5 448.8 , 7 0 5  1.6190 112 .1  1.092 1 . 5  26 .1  
2.56 7.86 4 .64  4 . 7 1  8.10 3.22 16 .61  21112 42.3 3 .6  4 4 . 7  .941 2.628 8 0 . 8  158 .2  -36 .0  
~ 1 7 7  70.7 79.7 9 .3  .920 89.3 .159 ,859 1 7 6 . 3  375.1 .722 -996  92.1 1.263 -10 .4  - 6 9 . 4  
,244 317.7 -20 .3  - 3 . 5  1 .396 87 .6  .415 1.236 8 . 1  158.2 ,7230 1.148A 1 0 4 . 1  .627 3 .9  - 4 . 2  
,153 174.9 6 .9  1 - 1  .596 94 .8  .422 1.168 186.7 453.2 .676 1.6600 113.3 1.085 1.4 26.5 
2.24 7.60 4 . 3 8  4.64 8.03 3 .21  17.06 2/112 39.9 4 .2  50 .8  1.010 2.332 81 .1  149.5 -43.4 - .. MARS ARRIVAL DATE E 2450510 I 2 MAR 19971 - - -- _ .  
5- 70 5- 316.1  
S- 316.1 5- 5 1 0  










-27 .7  
4 2 . 1  
5.38 
3.2 
- 4 . 7  
10.8 
4.22 
.952 76.9 .251 .e86 128.4 414.7 
1.392 88.4 .404 1.217 5 . 5  163.3 
,797 120.2 . 5 0 5  1.725 244.3 416.3 



















30 .6  
- . 8  -2 .9  260.8 
5 . 1  1 . 1  219.t  
- 9 . 7  -18.4 21 .1  



















349 .1  5- 
540 5- 
1 5 0  5- 
305.2 5- 
340 5- 


















-4 .8  
1 1 . 5  





,938 66.8 .413 
1.376 69.8 ,486 
,741 116.4 .453 
7.97 7.10 16.69 
.E66 130.7 4 5 0 . 5  
1 . 1 3 5  65.5 169.5 
1.502 232.7 424.5 











1 . 1 5 7  
8.0 
- 2 . 8  - 6 . 2  294.1 
1 . 2  -6.E 203.2 
6.5 26.5 1 0 . 3  
210.4 - 5 . 7  91.60 
-23.7 -88.t 153.0 
21.1 3 1 . 5  223 .1  
1.4 25.9 12.9 












8 6 . 1  
-73 .4  
13.1 
8 .45  
84.9 
-46 .9  
1 3 . 1  













,924 88.4 ,156 .86! 171.5 360.0 
1.389 93 .0  .403 1.212 349.6 524.5 
,618 101.0 .412 1.200 196.5 448.5 
10.32 3.43 16.74 2/1/2 65.8 3.4 
,727A 




1. l 0 l A  
1,6940 
-234 



























5 5 . 0  
327.5 
l d r . 4  
8.63 
12.9 







.924 88.2 .156 
1.390 91.3 .403 
.618 101.0 .412 
8.05 3.43 16.74 
-861 170.4 365.2 
1.215 355.4 523.8 
1.200 196.5 448.5 
2 /1 /2  53.1 3.4 
.e59 176.3 374.9 
1.216 6 . 6  163.2 
1.173 190.6 452.7 
21112 46.7 3.9 
ATE 2450520 (12 P 
.726 
. I 2 6  











90 .7  
100.4 
112 .2  
3.511 








-13 .3  -78.2 299 .1  
9 . 6  12 .9  2 2 1 . 2  
1.4 25.9 72.9 
158.4 -25.9 106.40 
-10 .5  -69.7 298.4 
4.5 - . 7  218.6 
1.4 26.3 81.8 
148.1 -41.5 65.6L 
318.0 











.920 89.3 ,159 
1.392 87.5 ,405 
.602 97.6 .422 
7.58 3.30 17.04 
-722  
.7230 
. 6  18 






- RARS ARRIVAL 0 . - . 
5- 80 5- 323.7 .242 68.8 3 3 . 0  2 . 8  .948 76.8 ,255 .879 130.0 418.3 .655 1.104 100.0 1.275 -1 .e  - 5 . 7  270.4 .e61 
5- 323 .1  5- 520 .261 310.0 - 1 0 . 9  - 3 . 1  1.388 84.8 ,404 1.198 18.2 168.2 ,7140 1.681A 97 .8  e610 3 .8  - .e  215.5 -180 
5- 5 5 0  5- 720 ,102 136.5 57.3 26 .9  ,797 120.9 . 5 1 5  1.711 243.1 420.2 .E31 2.5920 109.6 1.189 -25.0 - 4 1 . 8  29.7 ,638 
21.49 17.69 5 .35  3.80 7.20 12.34 21.98 2 / 1 / l  53.4 49.4 4 1 . 0  .e86 2.855 24.7 904.7 20.9 128.60 1 .643  





5- 3 4 8 . 4  
5- 5 5 0  
5- 160 
5- $10 
5- 299 .1  
5- 180 
5- 5 5 0  
5- 160 
5- 311.6 
5- 5 5 0  
5- 3 n i . o  
SWNGDY SPEED1 
ARRIVE S P E E O S  
RETURN SPEEDS 
5- 317.6 . l e 5  
5- 520 ,253 
11.86 
5- 8no 
R A l  
R A 3  






















25 .8  
- 5 . 4  
6.5 
- 4 1 . 4  
51.2 
9 . 9  
- 4 3 . 0  
72.9 
9 . 9  
8.97 
80.7 
9 . 9  
4.48 
8.04 
6 . 1 0  
- 3 0 .  r 
.. - . 
,245 69.0 32.8 
.265 3119.4 -22.6 
.438 118.9 38 .2  
19.49 15.94 5 . 4 0  
.234 8 3 . 9  -38.9 
a 1 7 7  164.4 11.0 
.209 59.5 83.0 
. 2 8 l  317.3 -43 .3  
12.49 8 .56  4 .82  
. 2 m  331.4 32.8 
ie.ao 8 .91  5 . 2 1  
,117 164.4 11.0 
. . ~ .  
I 1  
I 3  
I 5  
DVA 
- 1 . 1  
- 8 . 2  
4.18 








9 . 8  










3 . 5 5  
11.4 
-8 .0  
1.1 
3.93 
- 2 . 0  
.._ - 
1997 OUTBOUND 
V 1 P S I  1 ECCEN SHA 
V 3 PSI 3 ECCEN SMA 
V 5- PSI 5 ECCEN SMA 
EVA DVD _I EVR TYPE 
.939 61.9 ,396 .866 
.__ 
1.575 71 .0  . 4 n  1.132 
.76r  i i 9 . 0  .mi 1.501 
1 . 3 0 4  9s.4 .mi 1.194 
.e10 ian.3 .*e4 1 . i ~ ~  
7.83 3.48 11.08 i / z / z  
. 6 i n  iao.3 . e 4  1.179 
9.94 3.48 17.08 1/2/2 
1.57 8.25 17.68 2/1/2 
.921 89.8 , 1 5 1  .e60 
.921 89.7 ,157 -861 
1.385 94.4 .399 1.197 
SUINGBY MISSl@N DURATION : 640 C A Y S  
12 MAR 1991 
THE11 THE12 PERIH APHEL PSI 2 V 2 1 2 CECL2 RAi? SPEC02 
THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 DECL4 A I 4  OPEED4 
THE15 THE16 PERlH APHEL PSI 6 V 6 I 6 DECL6 RA6 SPEED6 
SUN A SUN R KAPPA - A  E INC RAP OECLP ETA PERIC 
MARS ARRIVAL D A T E  a z ~ s n 5 z n  
118.8 346.6 . 7 2 5 ~  .99s 8 0 . 2  i . 2 6 0  16.0 81.1 344.5 . 3 5 i  
340.9 530.2 . r ie  1 . 6 1 3 ~  96.4 .en9 - 1 0 . 1  - 4 0 . 8  190.5 ,208 
63 .5  3 . 6  30.0 .488 3.863 91.1 337.8 6.2 ien.20 1.396 
344.5 529.6 ,720 1 . 6 7 5 ~  91.8 ,610 -20.0 -11.5 176.7 .e92 
70.7 3 . 8  i 7 , 7  . s i 9  8.505 93.s 330.5 9 .7  ii8.00 1.204 
194.6 452.3 ,680 1.6790 113 .3  1.089 1.3 2 6 . 1  82.1 e 4 3 7  * 
178.4 350.3 ,7261 .995 8 8 . f  1.261 24.5 86.4 82.6 -524 
194.6 452.3 .680 1.8190 113 .3  1.089 1.3 26 .1  82 .1  .437 
.sen 89.3 . i 5 9  ,859 176.4 374.4 ,122 .990 92.0 i.263 -20.9 -70.0 296.0 .ess  
1.588 8 7 . 7  .398 1.202 8 . 2  168.0 ,1230 1 . 6 8 ~  97.7 .si3 5.0 4 .7  217.7 . *a4  
7.30 3.48 17.08 21112 54.5 3.6 4 1 . 1  .939 2 .811  81.8 1 4 r . o  - 3 r . 1  8 1 . 7 ~  1.700 
. 6 ¶ 0  100.3 .424 1.179 194.6 4.52.3 .680 1.6790 113.3 1.089 1 . S  26.1 0 2 . 1  . A 3 7  
- 
101.1 
9 4 . 8  
2.868 
8 7 . 8  
9 3 . 3  
113.5 
2.759 
9 4 . 8  
113.5 
5 . 3 3 1  
i i n . 9  
9 1 . 1  
-- 
1.2T5 










90 .2  
-
.- - 
-1 .2  - s . 7  e7o.e ,265 
~ 0 6 . z  24 .1  i z7 .60  1 . ~ 0 9  
4 . 2  2.6 213.4 ,169 
-9.0 - 1 1 . 7  26.0  ,496 
12.0 75.3 338.2 .ea0 
- 5 . 0  -29.3 193.8 .168 
1.2 2 5 . 9  82.3 . 4 4 i  
337.3 6 .6  118.70 1.273 
- 1 2 . 4  -74.6 2 9 4 . 2  .e81 
8.2 1 4 . 5  217.6 ,186 
1.2 25.9 82 .3  ,441  
149.S -29.3 88.6L 1 . 9 2 0  ____ - - - 
5- 160 5- 296.4 .219 83.6 -37.8 -12.0 .920 89.8 .158 .859 179.0 342.8 .T23A ,991  81.6 1:260 1 1 . 9  T3.2 33T .3  ,271 
5- 296.4 5- 5 5 0  .271 338.4 22.1 4.3 1.3?9 9 8 . 1  .396 1 .176  336.1 143.0 . T 1 0  1 .642 88.0 .608 - 3 . T  -20 .5  189.2 . . 150  
I- 580 5- e m  . z i 4  i 6n .s  12.2 1.2 .e46 108.6 .446 1.211 eo7.e 451.1 -611 i . rwo  $ 1 4 . 2  1 . i o i  1.0 c1.4 8t.a .457 i z . r z  0.16 4.911 3.10 6 . 5 1  4 .58  11.54 1 /2 /2  82.0 2 .7  5 1 . 1  ,810 e.si9 89.e 158.0 42.3 ~ ~ T . S O  r.opo 
300 
STOPOVER TIME = 30 D A Y S  1997 OUTBOUND SWINGBY UISS10N OURATlON i 680 C A Y S  
WARS ARRIVAL 0172 5 2450460 
ii JAN 1991 
LAUNCH SWNGDY SPEED1 R A l  CECLl 1 1 V 1 PSI 1 ECCEN SMA THE11 THE12 PERIH APHEL PSI 2 V 2 1 2 OECL2 RA2 SPEED2 
SWNGOY ARRIVE SPEED3 RA3 0ECL3 I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 V 4 1 4 OECL4 R A 4  SPCEC4 
DEPART RETURN SPEED5 R A 5  DECL5 I 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 OECL6 RA6 SPEED6 
. - . . . .__ PROP AERO OVL O V A  -.EVA CV0 -EVR TYPE SUN A SUN R KAPPA - L A  E I N C  RAP OECLP ETA PERlC 
_ _  MARS ARRIVAL DATE f 2450460 (11  JAN 1997) -- 
5-  80  5- 330.7 .281 10.5 30.6 2.6 ,946 74.4 ,293 .817 129.1 428.5 ,620 1.134 103.6 1.215 -1 .3  -5.0 2 1 5 . 4  e320 
5- 330.7 5- 460 -320 316.0 -6.7 - 1 . 5  1.439 82.5 .509 1 .431  22.5 135 .1  . I 0 5 0  2,169A 119.4 ,112 1.9 -12 .0  216.7 * 3 6 0  
5- 490 5- 760 ,137 132.7 17 .3  - . 2  .626 91.4 .365 1.238 193.2 436.9 .786 1.6900 106 .2  1.101 1 .9  23.2 46.2 -361  
17.30 8.92 6.02 6.38 11.74 2.90 15.44 2/1/2 19.6 8.0 40 .5  .566 2.890 6.7 205.9 2.4 121.10 1.108 
- MARS ARRlVAL DATE = 2450470 (21 JAN 19971 -- - . .- ..- - - . . __. 
- 5 . 3  273.1 e292 3- 80 5- 327.7 .262 69.8 31 .1  2.1 - 9 4 1  7 5 . 6  .215 . e l 8  129.4 424.0 .636 1.120 10 
5- 321.7 5- 470 ,292 315.2 - 8 . 5  -1 .8 1.423 83.8 .473 1.354 19.4 141.3 .7110 1.99?A 115.3 .660 2.2 -11.3 219.4 -313  
15.93 8 . 8 2  5.69 7.10 10.47 3.13 1 5 . 5 3  2/1/2 23.7 8.0 4 1 . 6  .704 2.802 8.7 L04.7 4.5 125.20 1.269 
5- 90 5- 354.6 -404 81.8 23.7 - . 3  .931 61 .7  .190 -865 132 .6  460.3 .441 1.288 117.6 1.273 -3 .1  -5 .6  297.3 ~ 6 0 7  
5- 354.6 5- 470 .601 310.9 - 3 . 2  -1.5 1.400 6 4 . 9  .564 1.223 73.8 152.3 . I330  1.913A 117 .6  ,619 .9  -10.3 208.4 . 3 4 l  
3- 500 5- 770 . I 3 9  143 .1  1 5 . 8  .2 ,620 91 .0  .319 1.222 191.8 441.1 .159 1.6850 109.5 1.098 1.6 24 .5  54.7 -381 
21.16 13.29 10.36 7.86 11.23 2.93 15.86 2/1/2 33.9 5 . 9  13.8 .163 8.294 12.0 213.2 -11.1 90.50 1 . 1 9 0  
5- 500 5- 760 ~ .149 130.3 18.0 -.2 .633 9 9 . 1  . 3 m  1.246 197.4 436.7 .785 1 . 7 0 0 ~  108.4 1.103 1.9 ~ 3 . 2  40.4 . a I e  
- - -~. ._ ~ MARS ARRIVAL DATE = 2450480 (31 JAN 1997) _. _-_ ._ . . _ _  
5- 80 5- 325.6 ,252 69 .3  32.3 2.8  ,947 16.2 .2G4 .879 129.1 421.0 .646 1.11% 101.1) 3.275 -1.2 - 5 . 5  271.7 -275 
5- 325.6 5- 480 .275 314 .1  -10.5 - 2 . 0  1.412 84.5 .450 1.290 17 .8  141.3 .1140 1.882A 111.4 ~ 6 5 6  2.4 -10.1 219.6 ~ 2 7 4  
5- 510 5- 760 .183 128.6 18 .5  - . 2  .640 102.1 .378 1.257 281.6 436.6 .782 1.7320 108.1  1.107 1.9 23.2 46.5 - 3 1 2  
15q112 8.93 5 .50  6.09 9 .47  3.43 15.66 2/1/2 28.4 8.1 4 2 . 3  -794 2.173 11.0 203.6 6 . 9  121.40 1.4U8 
5- 911 5- 353.4 .459 0 2 . 1  24 .2  - . 5  .938 63.2 . 4 G 1  ,865 131.9 451.6 -461  1.269 116.3 1.273 -3.0 -5.9 296.5 - 1 1 5  
5- 353.4 5- 480 .575 3119.7 - 3 . 5  -1 .6  1.390 66.3 .538 1.183 72.1 157.1 .5460 1.819A 112.6 .596 1 .0  -9.7 207.6 -297  
5- 5 1 0  5- 7 7 0  ,149 i 4 0 . 1  16.6 .2 .626 99.4 .383 1.229 195.9 440.8 .158 1.71100 109.6 1.100 1.8 24 .4  54.6 .384 
19.62 12 .91  9 . 7 7  6 .10  10.08 3.14 15.92 2/1/2 39.2 6 . 0  13.4 .182 8.187 11.4 212.3 -10.4 91.70 1.361 
MARS ARRIVAL DATE = 24511490 (10 FED 19971 - ----- ----I_----- - -  - -  - - - __. ... -. - 
5- 80  5- 324.4 ,246 6 9 . 0  32.7 2 .8  .941 76.6 .258 .e19 129.9 4 1 9 . 2  .652 1.106 101.1 1.275 -1 .2  - 5 . 1  270.9 a266 
5- 324.4 5- 490 .266 312.9 - 1 2 . 6  -2.4 1.403 04 .6  .432 1.259 11.2 153.0 .7150 1.8fl4A 101.7 .658 2 .7  -8.6 219.3 .242 
5- 520 5- 760 .180 127.6 l e . ?  -.2 .649 104.6 .38? 1 . 2 7 1  2 0 5 . 9  436.5 . 7 7 9  1.762D 109.0 1.110 2.0 23.1 4 6 . 6  - 3 8 0  
14.49 9.211 5 .40  5.29 8.67 3 . 8 0  15.83 2/1/2 33.6 8 . 1  4 2 . 0  ,853 2.188 13.8 203.4 9 . 6  128.60 l . S 2 4  
5- 90 5- 352.2 , 431  82.2 24.5 - . I  .938 64.5 ,448 .865 131.4 455 .1  .a18 1.253 114.9 1.27s -2.8 - 6 . 0  295.8 e541 
5- 352.P 5- 490 ,547 3118.8 - 3 . 9  - 1 . 7  i . 3 8 3  67.5 ,518 1.158 10.2 161.5 .5580 1.751). 107 .9  .561 1.0 -6.8 206.4 .263 
8-  520  5- 1 7 0  ,162 137.9 17 .4  .2 .633 101.9 ,389 1.239 200.1 440.6 .757 1.7210 109.9 1.103 1 . 7  24.3 5 5 . 0  ,389 
18.50 12.10 9 .28  5.81 9 .19  3.42 16.03 2 / 1 / 2  4 5 . 0  6 . 0  13 .2  .201 6 .711  10.9 L11.5 -0 .2  92.60 1 .550  
MARS ARRIVAL DATE = 2450500 120 FED 1997) --- . -- -- -  - .- -. _ _  
5- 7 0  5- 3 1 5 . 6  - 2 4 2  58.2 32 .9  3 .2  ,952 7 1 . 0  .248 . O B 1  128.5 413.9 .666 1.107 99.9"1.277 -.E - 2 . 9  260.5 ,243 
5- 515.6 5- 500  .243 3211.8 -23 .5  -4 .0  1.396 88.8 .413 1.236 4 .0  158.2 ,7250 1 .1471  104.0 .628 4.5 -2.6 219.9 ,216 
5- 53U 5- 7 5 0  .223 120.0 18 .7  - . 8  .618 109.5 .404 1.332 216.3 432.4 .194 1.8690 108.9 1.124 2.4 22 .1  38.2 ,367 
14.80 117.15 5.34 4.65 8 .04  4 .81  15.98 2/1/2 4 0 . 5  1 0 . 1  61.7 1.019 1 .951  25.4 L04.9 19 .6  140.30 a960 
5- 80  5- 323.7 .242 68.8  33.0 
5- 323.7 5- 500 ,260 311.9 -15.0 
5- 5 3 0  5- 760 .199 127.4 1 8 . 8  
14.24 9 .59  5 . 3 5  
5- 9 0  5- 350.9 .418 82.3 24.9 
5- 350.9 5- 5110 ,521 3110.2 - 4 . 3  
5- 5 x 1  5- 170 . i 7 8  136.4 17 .8  
i r . r z  12.61 0 .84  
2 . 8  .948 16 .8  ,255 .879 130.0 418.2 .655 1.104 100.8 1.275 
-2.8 1.397 85 .0  ,419 1.232 17 .1  158.3 .715D 1.748A 104.2 ,625 
-.2 .659 107.0 .398 1.208 2 1 0 . 3  436.4 .115 1.6020 109.5 1.115 
4.65 8 .04  4 .24  16.05 2/1/2 39 .6  8.1 4 1 . 6  ,888 2.805 17.0 
- . 8  ,938 65.7 .430 ,866 131.1 412.8 .494 1.238 113.7 1.273 
- 1 . 7  1.379 68.6 , 5 0 1  1.143 68.0 165.6 ,5700 1.716A 103.6 .573 
.2 .642 104.4 - 3 9 1  1 .251  204.3 440.5 ,754 1.1490 110.2 1.107 
5.11 8 .sn  3 . 1 7 i 6 . 1 9 2 / 1 / 2  5 1 . 1  5.9 13.2 .221 6.670 9.3 
-1 .2  - 5 . 1  270.4 .260 
3.0  -6 .5 216.5 ,216 
2.0 23 .1  46.7 ,390 
I L03.4 12.8 129.20 1.603 
-2 .7  -6 .1  295.0 ,521  
I 1.1 -1.8 204.9 ,235 
' 1.7 24.2 5 5 . 2  . w r  














I 0  5- 
318.1 5-  
040 5- 
00  5- 
323.5 5- 
5 4 0  5-  
90  8- 
349.7 5- 
540 5- 










5 2 0  
160 
' . 2 r 1 4  


























127.  r 




32 .7  
-27.7 
1 8 . 5  
5 .38  
33.11 
-17.4 
5 . 3 3  
25.3 
-4 .8  
18 .0  
8 .43  
33.0 
-19 .9  
18.5 
5 . 3 5  
18. r 
3.2 
- 4 . 7  - . 9  
4.22 
2 .0  







- . e  
3.80 
- 3 . 1  











1 .819  
. D I E  
-. 
, 261  
* 180 
,416 
1 . 6 4 3  
,952 16 .9  -251  ,886 128.4 414.7 ,664 1.109 100 .1  -2.9 L60.8 
,392 88.4 ,404 1.217 5.5 163.3 ,7250 1.708A 100.8 . e l 9  5 . 1  1.1 L l 9 . 1  
,694 112.0 .422 1.363 220.T 432.4 . I 8 8  L.9370 109 .6  1.132 2.5 22.2 36.3 
7.61 0.42 16.32 2/1/2 4 1 . 3  10.7 60.1 ,986 1.964 30.6 L06.0 t 4 . 3  136.40 
1.L77 - .6  
,948 76.9 ,254 .OR0 130.0 417.9 
,392 84 .9  .410 1.212 17.5 163.4 
.6?3  109.6 -413  1.311 214.7 436.3 
7.56 4 .77  16.33 2 /1 /2  46.2 6 . 1  
,938 66 .8  .413 $666  130.7 4 5 0 . 5  
.376 69.8 ,486 1.135 65.5 169.5 
,651  106.9 ,408 1.268 206.6 440.3 
7 .91  4 .20  16.40 2/1/2 3 7 . 5  5 .9  
MARS ARRIVAL DATE s 2450520 (12 M I  
.948 76.8 .231 ,879 130.0 4 1 8 . 3  
. 3 8 8  64.8 -404 1.198 16.2 168.2 
.606 112.1 ,430 1.340 219 .1  436.2 
1 .20  5 - 5 8  16.67 2 /1 /2  53.4 8 .1  
,656 1.103 100.6 
.Ti50 1.109A 100.9 
,770 1.8520 110.1 
41.4 .e97 2.832 
,509 1.223 112.5 
,5830 1.687A 99 .7  
13.5 ,243 8.465 
LR 19971 -- 
,615 1.104 100.6 
,7140 1.681A 97 .6  
.164 1.91T0 1 1 O . T  
41 .0  .E66 2.855 
. 7 m  1 . 1 8 5 0  i m . 6  




1 .273  -2.6 
. I 6 9  1.L 
1.llL 1.7 
8-0 C10.4  
-5 .8  270.3 
- 3 . 9  L l f . 3  
23.0 46.8 
l S . 4  129.10 
- 6 . 2  294 .1  
-6.6 203.2 
2 4 . 1  5 5 . 3  
-5 .7  95.60 
8 0  5-  
323.7 5- 
5 5 0  5- 
1.275 - l . L  
. 6 i 0  3,6 
1.129 L.0 
2 4 . 7  1 0 1 . 7  
-5 .7  210.4 
- . 9  E15.5 
22.9 46 .9  
L0.L l C 8 . 8 0  
5-  90  5-  348.4 .382 82.4 2 5 . 8  - 1 . 1  ,939 61.9 , . 3 9 6  .E66 130.5 448.1 ,523  1.209 111 .8  l . L f 3  -1.1 - 8 . 3  293.2 .473 
5- 3 4 8 . 4  3 -  5 2 0  -473 301.3 - 5 . 4  - 2 . 0  1 . 3 1 5  71.0 ,413 1,132 62.6 113.0 .5960 1.6681 96 .2  .569 1.3 - 5 . L  e01.4 - 1 9 8  
9-  5 5 0  5-  770 .219 131.6 1 8 . 0  .2 ,666 109.5 .421 1,289 212,9 440.1 .746 1.6320 $11 .2  1.116 1.7 t4.0 5 5 . 9  * 4 1 9  
16.93 12.75 8 .04  4.16 1.57 4 . ? 2  16.66 2 /1 /2  6 4 . 1  5 . 6  1 4 . 1  .e68 6 . 1 5 7  6 . 8  LO9.9 - 3 . 4  97.30 1.921 
WARS ARRIVAL DATE : 2450530 (22 UAR 1997) -.- 
I- 80  I- 324.3 . e 4 5  69 .0  32.8 2 .8  ,947 16.6 .258 ,879 129.9 419.1 , 652  1.106 101 .1  1.2I5 -1 .L  - 5 . 7  L 1 0 . b  ~ 1 6 5  
5- 524.3 5- 530 ~ 2 6 5  309.4 - 2 2 . 6  - 4 . 2  1.386 84.6 .399 1 . 1 8 1  19.2 172.6 ,7130 1.66lA 94 .6  . O D 7  4 . C  2 - 6  ZlS.4 ,169 
5- 560 5- 760 ,274 129.9 18 .2  - . 3  .107 114.7 ,451 1.379 223 .1  456.1 , 7 5 7  2.0000 111.9 1.136 2 .1  LL.9 47.0 a 4 3 6  
15.04 11.49 5 .40  3 . 5 5  6 .96  6 .10  17 .01  2/1/2 61.2 8 . 1  40.8 ,657 2.666 L8.9 LO6.L C4.1 L27.80 1 . 5 9 9  
5- 90 5- 346.9 ,363 82.3 26.3 -1 .3 .939 69 .1  ,319 ,667 130.3 445.6 .539 1.195 110.1 laL13  -2.4 -6 .4  t 9 P . l  ,449 
9- 346 ,s  5- 530 ~ 4 4 9  507.1 -6.2 -2.1 1.375 72 .2  .461 1.133 59.2 176.4 . E l l 0  1.655A 93.0 -573 1.4 - 3 . f  199.8 . I 8 3  
5- $60 5- 7 7 0  ,244 136.2 17 .8  . 3  ,682 112.1 .438 1.316 211.3 440.0 -740 1.8920 111.6 1.1t.5 l . ?  C 3 . 6  5 5 . f  -433  
l S . 8 5  12.96 7.65 3.66 7.28 5 . 3 3  16.99 2/1/2 70.8 5.6 14.9 .296 7.715 6.4 CO9.5 -*il 99.10 C . 0 0 4  
- _  - - - MARS ARRIVAL DATE : 2450540 ( I APR 19971 -- - . - -_ . - 
I- 60  5- 325.L .249 6 9 . 2  32.5 E.8 .947 76.4 .262 .E19 129.7 420.3 .648 1.109 101.4 1.275 - 1 s t  -5.8 C 7 1 . 4  
5- 3 2 5 . L  3- 5 4 0  ,272 308.9 -25.2 -4 .8  1.364 84 .3  .397 1.180 20.3 116.9 .7120 1.648A 9 2 . 1  .E06 4 .7  6.3 211.0 - 1 6 2  
5- 570 5- 160 -306  131.5 17 .7  - . 3  .729 117.4 .476 1.429 227.8 435.9 .749 2.1090 112.5 1.1.49 2.1 C2 .6  4 7 . t  ~ 4 5 8  





5 7 0  
a 4 5 . t  
5- 345.2 
5- 5 4 0  
5- 7 7 0  
-344 82.2 26.9 
-423 307.0 - 7 . 3  
,272 137.2 1 7 . 5  
16.95 13.29 7.25 -_ . .  - 
-6.9 290.8 ,423 
-L.O 106.0 .173 
t3 .6 t 7  101.70 5 5 9  t . O 6 *  .451 
~ 
-1.4 -939  10.3 .360 .861 130.2 442 .7  . 5 5 5  1 .180  106.9 1.L73 -C.3 
. 3  .702 114.8 .458 1.352 221.6 439.6 .133 1.9710 112.6 1.134 1.6 
3.66 7.06 6.05 17.40 2/1/2 77.3 5.7 16 .1  ,336 1.156 7.5 tO9.L 
-2.5 1.376 13 .6  ,449 i . i ~  ss.2 119.1 ,a260 i . 6 4 7 ~  90.3 .s i9  1.6 


















5- 7 7 0  
,215 69.5 32.1 2.7 .947 . 7 6 . 0  .268 .879 129.6 421.9 .e43 1.114 i O l . 6  l e t 7 5  -1.8 -5.4 L 7 L . l  .L6O 
.280 308.6 - 2 7 . 9  -5.5 1.383 83.9 .396 1.175 21.6 180.8 J l O O  1.640 89.4 ,601 5.3 (0.1 CO6.5 m1SS 
, 3 4 1  133.5 1 7 . 1  - .4  ,156 120.1 . I 06  1.498 232.2 435 .7  ,741 2.2950 113.5 1.165 L a d  CL.7 47.4 e463 
16.79 13.43 5.56 3.35 6.15 7.88 16.18 2/1/2 17.5 6.2 41.3 ,761 L.838 37.5 LlO.8 3t.a 1L5.70 1.401 
.325 82.0 27.6 
.396 307.1 -8.8 
,304 138.7 17 .1  
17.24 13.13 6.65 
- 8 . 7  C69.4 *am0 1.6 .940 71.9 .342 .e68 130 .1  439.6 .571 1.163 107.6 1.L73 -L.L 
-2 .6  1.317 1 5 . 1  .436 1 .141  50.8 182.8 .6410 1.64E 8 7 . 8  ,586 1.m 
. 3  -724 117.5 .482 1.400 226.0 439.5 ,726 2.D740 113.5 1.145 1.8 
3 . W  6.91 6.68 17.89 2 / l / Z  83.7 5.1 I 7 . 7  ,383 6.510 10.4 LO9.1 
MAR8 A R R I V A L  DATE = 2450S80 (21 APR lOS7) 
- . l  19e.m ,161 
t 3 . 4  66.1 .47L 





3 2 l . S  





STOPOVER TIME : 30 C A Y 8  
LAUNCH SWNGDI SPEED1 RAI  DECLl 
SUNGDY ARRIVE SPEED3 R A 3  CECL3 
DEPART RETURN SPEED5 RA5 DECL5 
PRGP AERO DVL 
5- 90 5 -  341 .3  .306  8 1 . 7  2 8 . 3  
5-  341.3 5-  560 . 3 7 1  307.4 -10 .9  
5- 590 3- 770 ,340  1 4 0 . 5  16.5  
17 .74  14 .33  6 . 4 9  
5- 359.1 5 -  560 .566 316.4 - 4 . 6  
5- 590 5- 780 .302 145.8  1 5 . 8  
20 .66  16 .26  9 .44  










80  5-  529.0  .e70 70.1 31.2 
6iiu 5- 760 .427 138 .1  1 5 . 5  
329.0  5- 570 .3114 3118.8 - 3 3 . 4  
19 .55  16 .07  5 . 8 3  
90 5- 339.4 .291 P l . 4  2 9 . 0  
339.4 5- 5 7 0  ,349  31lP.l - 1 4 . 0  
600 5- r70 - 3 8 1  142.6  1 5 . 9  
18 .54  1 5 . 1 5  6 . 2 0  
100 5- 357.8 .422 9 2 . 6  2 2 . 9  
3 S 7 . 6  5- 510 , 538  316.6  - 5 . 1  
600 5- 780 ,338 147 .4  1 5 . 2  
21.04 16 .72  8 . 9 3  
5- 80 5- 330 .6  .2P0 70.4 
5- 330.8  5- 580 .319 309 .3  
21.37 1 7 . 7 2  
5- 610 I- 760 .a80 140 .7  
5- 90 5- 338.2 .282 81.1 
5- 338.2 5- 580 ,337 3119.2 
5- 810 5- 7 7 0  .427 1 4 5 . 0  
19 .73  16 .28  
I- 100 5- 356,s ,399  9 2 . 7  
S- 356.3 5 -  580  ,508 316.7  
5- 610 5- 780 ,379 149.4 
21 .60  17 .33  __ __ . - . . 
s- 90 5- 337.9  . ~ R O  81.1 
5- 337.9 5- 590 .334 310.5 
5- 020 5- 170 .480 141 .6  
21 .32  1 7 . 7 3  
-. . _  
3 0 . 7  
- 3 6 . 3  
1 4 . 4  
6 . 0 1  
2 9 . 4  
- 1 7 . 8  
1 1 . 2  
6 .05  
2 3 . 4  
- 5 . 9  
1 4 . 8  
8 . 4 2  
29 .5  
- 2 1 . 9  
1 4 . 4  
6 . 0 1  
1997 GUTBGUNC SWINGDY MISSICON CURATION : 680 CAIS 
2 1  APR 1 9 9 7  
M A R S  ARRIVAL CITE = 2 4 1 0 5 ~ ~  
1 1 V 1 PSI  1 ECCEN SMA T H E T l  THE12 PERIH APHEL PSI  2 V 2 I 2 DECLP RA2 SPCCCP 
1 3 V 3 P S I  3 ECCEN SMA THE13 THE14 PERlH APHEL PSI  4 V 4 I 4 DECL4 RA4 SPECC4 
I 5 v 5 PSI 5 ECCEN SMA THE15 THE16 PERIH APHEL PSI  6 V 6 I 6 DECL6 R A 6  SPECC6 
OVA - EVA C V D  EVR TYPE SUN A SUN R KAPPA - A  E INC RAP OECLP ETA P E R I C  
1 . 7  ,940 72.6 ,324 .a69 1 3 0 . 2  436.4 
- 3 . 0  1 .378  76.6 .428 1 .148  46 .0  185 .8  
. 4  .751 120 .2  . 5 1 0  1.464 230.4 439 .2  
3 .41  6 . 8 2  7.84 18 .48  2 / 1 / 2  8 9 . 9  5 . 7  
- . 5  
-2 .1  
.P 
4.40  
2 . 6  
- 7 . 0  
- . 6  
3 .48  
1 . 9  
- 3 . 6  
. 4  
3 .39  
- . 2  
- 2 . 2  
. 9  
4 . 3 2  
.587 1.151 1 0 6 . 3  1 .273  -2.1 - 6 . 9  287 .0  .371 
.656D 1.639 8 5 . 1  .595 2 . 3  2 . 2  196.0 a162 
. 1 1 7  2.2llC 114.6  1 .158  1 . 5  2 3 . 2  56.4 .497  
1 9 . 8  ,438 5 . 8 1 3  14.9  209 .4  1 1 . 8  i 0 7 . 9 ~  e.ior 
,932 6 3 . 9  ,459 .E58 132.7  457.5 .464 1.252 115 .8  1 .270  - 3 . 8  
1.365 6 6 . 0  .511 1 .091  76.6 187 .7  . 5330  1.648 8 2 . 1  , 5 5 3  .8  
,718 117.5 ,487 1 .369  224.1 443 .1  . T O 3  2.035D 114.5  1 .139  1 . 2  
7.79 6 . 8 2  18.18 2/1/2 98.7  3 . 6  11.1 .187 10 .360  1 l . l  2 1 9 . 3  
MARS ARRIVAL DATE = 2450570 ( 1 W 
.946 75 .1  a 3  ,878  129 .2  426 .0  
1 . 3 8 2  83.2 .397 1.171 2 4 . 2  188.2 
.E23 125.5 .5P4 1 . 7 3 3  240 .9  4 3 4 . 9  
6 . 8 8  10.25 19 .73  2/1 /2  9 2 . 3  8 . 6  
M Y  1997) -- 
.629 1 .126  103 .0  1.275 - 1 . 3  
.r060 1.635 0 4 . 7  .614 6 . 6  
,721 2.7450 1 1 6 . 1  1.201 2 . 4  
4 2 . 9  ,650 2 .735  4 5 . 9  217 .2  
.932 6 5 . 3  .439 ,859  132 .5  454 .9  
.745 120.3 .514 1.429 226 .4  442 .1  
7 . 7 1  7.79 1 8 . 7 1  2 /1 /2  103.7 3 . 6  
1.368 6 7 . 5  .498 1 .102  7 2 . 5  190.5  
.482 1 .235  1 1 4 . 4  1 .270  - 3 . 6  
,5530 1 . 6 5 0  80.1 .569 e9 
,694 2.1640 115.6  1 .153  1 . 1  
1 1 . 9  ,208 9 . 6 4 1  14.1 219 .3  
MARS ARRIVAL DATE = 2450500 ( i i  MAY 19971 - - _ _  -- 
2 . 6  .946 74 .4  .E93 -877 129 .1  426 .4  ,620  1.134 
-7 .9  1.382 82.8 .399 1 . 1 7 0  2 5 . 6  191 .5  ,7040 1.637 
- . 9  .E66 128.2 .636 1 .948  245 .1  434.4 .709 3.1870 
3 .65  7 . 0 5  11 .72  2Cl.78 2/1/2 9 8 . 6  9 . 1  4 4 . 1  ,590  
1 . 9  .941 74 .1  
- 4 . 3  1.381 79 .1  
.I .818 125.7  
3.45 6 .85  1 0 . 2 3  
- .O  ,933 6 6 . 7  
- 2 . 3  1.371 6 9 . 1  
1 .0  .776 123 .1  
4 . 2 7  7 .66  8 .91  
MARS ARR1 __ _- 
1 . 9  ,941 7 4 . 2  
- 1 . 3  1 .382  1 9 . 7  
. 7  .e61 128.5 
3 . 5 8  6 . 9 9  11 .72  
,301 . E 7 0  130 .5  431 .8  .608 1 .132  
,415 1 .159  3 8 . 0  191 .9  ,6780 1 .640  
,186 1 . 6 8 s  2 3 9 . 0  4 3 8 . 3  .697 2.6720 
,418  .859 131 .9  4 5 2 . 2  .500 1.216 
,485 1 . 1 1 3  6 8 . 1  192 .9  . 5730  1.654 
,547 1 .513  232.8  4 4 2 . 2  .685 2.3410 
19 .48  2 /1 /2  108 .2  3 . 6  1 2 . 9  ,233 
[VAL DATE E 2450590 (21 MAY 1997) - 
,413 1 . 1 6 3  3 5 . 9  1 9 4 . 9  ,8830 1.644 
,636 1.885 2 4 3 . 2  4 3 7 . r  ,686 3.085D 
21.09  2/1/2 106 .0  6 .1  28.S  .538 
20.05  21112 101.6 5 . 9  2 5 . 5  .m 
,300 .em 130.5 431.4  ,609 i .1z.i  
103.8 
82.5  
1 1 7 . 6  




4 . 5 3 4  
113 .0  
78 .4  
116 .8  




1 .228  
4 9 . 9  
1 .273  
,613 
1 .198  
P 7 . 6  
1 .270  
,183 
1 . 1 7 0  
11 .1  
1 0 4 . 5  
60 .0  
118.7  
4 . 0 6 2  
1 .273  
,622  
1 . 2 2 s  
3 4 . 3  
- -  ..__ 
- 1 . 3  
I . *  
2 . 8  
2 2 1 . 3  
-2 .0  
5.6 
1 . 3  
OlP . 8 




- 2 . 0  
4 . 4  
2 1 8 , s  
-- 
i .e 
- 7 . 6  305 .7  
- . 2  185.3 
2 4 . 0  6 5 . 2  
- 1 5 . 9  89.5L 
- 5 . 2  274 .1  
1 6 . 8  204.4 
2 2 . 9  4 8 . 0  
3 9 . 0  123.80 
- 7 . 1  2 8 6 . 3  
4 . 9  198 .1  
2 2 . 9  S6.8 
1 7 . 1  111.10 
- 7 . 1  304 .9  
.s 185.1 
2 3 . 7  65 .5  
-12 .5  91.5D 
- .  
- 5 . 0  
1 9 . 5  
2 3 . 2  
42 .1  
- 7 . 2  
7 . 9  
2 2 . 6  
2 4 . 0  
- 7 . 8  
. e  
2 3 . 4  
- a . 7  
- 7 . e  
1 0 . 8  
e2.3 
5 0 . 1  
275 .  3 
203.1 
4 8 . 3  
123.0D 
265.4  
195 .4  
5 7 . e  
114.1D 
503.6  
1 8 5 . 4  
8 5 . 9  
93 .80  
285 * 1 
195.8  
$ 7 . 7  
116 .00  
,566  
. 20$  
.4P4 
I .  I 5 5  
.304 
. 1 6 5  
1549 
1 .128  
.349  
,161 
- 5 2 6  
.I 38 . 202 
* 509 






. 3 3 7  
-164  
,181 





.334 . I 7 0  
. 6 0 B  
1 . 6 4 9  
302 
STOPOVER T I M E  5 30 C A Y S  1997 OUTDOUNO S W I N G B Y  UISSION OUfiATION = 720 C A Y S  
11 JAN 1 9 1 7  
U A R S  ARRIVAL C A T E  = P ~ S ~ ~ F O  
LAUNCH SWNGOY SPEED1 R A l  DECLl 1 1 V 1 PSI 1 ECCEN SUA THE11 THET2 PERIH APHEL P S I  2 V 2 I 2 OECLP RAP SPCEC2 
SWNGDY ARRIVE SFECD3 RA3 OECL3 1 3 V 3 PSI 3 ECCCN SMA THE13 THET4 PERIH AFHEL PSI 4 V 4 I 4 OECL4 R A 4  SPCEC4 
DEPART RETURN SPEEDS R A 5  OECL5 I 5 V 5 PSI 5 ECCEN SMA THE15  THE16 FERIH AFHEL PSI 6 V 6 I 6 DECL6 RA6 SPECCS 
PROP AERO OVL O V A  EVA DVC EVR TYPE SUN A SUN R KAPPA - A  E INC RAP OECLP ETA PERIC 
M A R S  ARRIVAL DATE = 2450460 ( 1 1  JAN 1997) ~ .. 
5-  0 0  5-  330.7 .281 70.5 30.6 2.6 ,946 74.4 .293 , 8 7 7  129.1 428.5 ,620 1.134 103.8 1.275 - 1 . 3  - 5 . 0  275.4 a 3 2 0  
5- 490 5-  800 .172 187.2 . 9  1.1 .584 84 .0  .442 1.163 172.3 456.4 .648 1.677 114.8 1.084 1.8 26.9 79.8 -462 
18.03 9.6s 6 .02  8.38 11.74 3.63 17.66 2/1/2 19.6 5 .6  40.5 .586 2.890 6 . 7  205.9 2.4 121.rO 1.108 
5-  330.7 5-  460 .320 316.0 - 6 . 7  - 1 . 5  1.439 82.5 .5n9 1.437 22.5 135.1 . r m o  2 . 1 6 9 ~  119.4 . ? i t  1.9 -12 .0   PIP.^ .ssn 
MARS ARRIVAL DATE = 2450470 ( 2 1  JAN 1997) - - -  
5 -  an 5-  321.7 .262 69.8 31.7 2.7 .947 75.6 .275 .a78 129.4 424.0 .636 1.120 102.4 1.275 -1.2 
1 6 . 2 1  9 .11  5.69 7.10 10.47 3.42 17.43 21112 23.7 5 . 2  41.8 . lo4  2.802 8 . 7  2 0 4 . 1  
5- 80 5-  325.8 .e52 6 9 . 3  32.3 2.8 ,947 76.2 .e64 .e79 129.7 421.0 .e46 1 . 1 1 1  101.6 1.275 - 1 . 2  
14.87 8.78 5 . 5 0  6.09 9.47 3.28 1 7 . 2 5  z / i / 2  28.4 4 .9  42.3 .794 2 . 7 7 3  11.0 203.8 
I- 327.7 5-  4711 .292 315.2 - 8 . 5  - 1 . R  1.423 83.8 -475 1.354 19.4 141.3 ,7110 1.997.4 115 .3  ,680 2 .2  
5- 5 0 0  5-  8011 .162 185.1 2 . 1  1.1 , 5 8 5  86 .7  .434 1.163 175.7 455.4 .658 1.667 114.3 1.083 1.7 
--. - - . _._ . _ _  -. MARS ARRIVAL DATE = 2450480 (31 JAM 1997) . . - -. - - - 
5- 325.6 5-  480 .275 314.1 -10.5 - 2 . 0  1.412 84.5 .450 1.298 17.8 147.3 . I 1 4 0  1.882A 111.4 .656 2.4 
5- 510  5- 800 .156 182.2 3.5 1.1 .587 89 .4  .428 1.163 119.2 434.6 .666 1.66i 113.8 1.084 1.6 
MARS ARRIVAL DATE = 2450490 (10 FEE 1997) -- - ---- --__ - __ __ 
- 5 . 3  213 .1  .292 
-11.3 219.4 ,313 
26.8 80 .3  .452 
4 . 5  125.20 1.269 
- 5 . 5  271.7 . e l 5  
-10.1 2 1 9 . 6  .274 
26 .8  80.8 . 4 4 4  
6 .9 i z r . 4 0  1.408 
- .  
5- 8 0  5- 324.4 .246 69.0 32.7 2 . 8  .947 76.6 .258 .E79 129.9 4 1 9 . 2  .652 1.106 101.1 1.275 -1.2 - 5 . 7  270.9 ,268 
5-  32494 5- 490 .266 312.9 -12.6 -2.4 1.403 84.8 .432 1.259 17.2 153.0 .7150 1.804A 107 .7  .638 2 . 7  -8 .6  2 1 9 . 3  ,242 
5- 520  5- 81111 .152 178.8 5 . 1  1.1 .591 9 2 . 1  .424 1.165 182.9 453.9 .672 1.6580 113.5 1.084 1 . 5  26 .6  8 1 . 1  -439  
13.89 8 .61  5.40 5.29 8.67 3 . 2 1  17.13 2/1/2 33.6 4 .6  42.0 ,853 2.788 13.8 203.4 9 . 6  128.60 1.524 
5- 70 5- 3 1 5 . 6  .242 58.2 32 .9  3 .2  .952 77 .0  .248 .a87 128.5 413.9 ,666 1.107 99.9 1.277 - . 6  - 2 . 9  260.5 ,243 
5- 5 3 0  5- 790 .153 160.6 11.9 .8 ,610 98 .3  .408 1 .192  192.5 448.8 .705 1.6790 112.1 1.092 1 . 5  26.1 72.6 .419 
13.21 8 .56  5.34 4.65 8.04 3.22 16.67 2/1/2 40.5 3.6 6 1 . 7  1.019 1.951 25.4 2 0 4 . 9  19.8 140.30 r968 
5- 3 i s . e  5- 500 .243 320.8 -23.5 - 4 . 0  1 .396  88.8 . 4 i 3  1.236 4 . 0  i s8 .2  . m s o  1 . 7 4 7 ~  104.0 .e20 4.5 -2 .6  219.9 .e16 
5-  80 5- 323.7 -242  68.8 33.0 2.8 .948 76.8 .zss .a79 i 3 n . n  418.2 ,655 1.104 i m . 8  1.275 -1.2 - 5 . 1  270.4 .260 
5- 3 2 3 . 7  I- 500 .260 311.9 - 1 5 . 0  -2 .8 1.397 85.0 .419 1.232 17.1 158.3 ,7150 1.748A 104.2 ,625 8 .0  - 6 . 5  218.5 -216 
5- 530 5- 800 .153 174.9 6.9 1.1 .596 94.8 .422 1.168 186.7 453.2 ,676 1.6600 113.3 1.085 1.4 26.5 8 1 . 5  ,436 
13.21 8.56 5.35 4.65 8.04 3.21 17.06 2 /1 /2  39 .6  4 . 2  41 .8  -888 2.805 17.0 203.4 12.8 129.20 1.8113 
_____- -I-____
5- 7 0  5- 316.1 ,244 58.3 32 .7  
5- 540 5- 790 .163 151.4 1 3 . 1  
13.03 8.81 5 . 3 8  
B- 80 5- 323.5 .E41 68 .8  3 3 . 0  
5- 316.1 5- s i 0  ,241  3 i 8 . 8  -27 .7  
s- m 1 . 5  5- s i n  .e59 310.9 - 1 7 . 4  
5- 8 4 0  5- 800 . i s 1  171.0 8 . 5  
12.80 8.64 5.33 _- -. - - - .__ - 
-- MARS ARRIVAL DATE 2450510 ( 2 MAR 19971 
3.2 .952 76.9 ,251 ,886 128.4 414.7 ,664 1.109 100.1 1.277 - . 6  
-4 .7  1.392 88.4 . a 4  i . 2 1 7  5 . 5  163.5 .72so i . 7 0 8 ~  100.8 . 6 i 9  5.1 
.e .et8 101.0 . 4 i z  1.200 196.5 448 ,s  , 7 0 5  1.6940 112.2 i . 0 9 5  1.4 
2 .8  .948 76 .9  .254 ,880 i 3 n . n  417.9 .e56 i. it-13 ian.8 1.275 - 1 . 2  
-3.2 1 .392  84.9 . 4 i n  1.212 1 7 . 5  163.4 . i i m  1 . 7 0 9 ~  100.9 ,616 3.4 
4.16 7.56 3.30 17.04 z / i / 2  46 .2  3.9 41.4 .e97 e .m2  20.7  203.0 
4 .22  7.61 3.43 16.74 2/1/2 47.3 3 .4  60.5 ,988 1.984 30 .6  206.0 
1 . 1  .602 97 .8  .422 1.173 190.6 452.7 ,678 1.6670 113.3 1 .087  1.4 
MARS ARRIVAL DATE = 2450520 (12 MAR 1997) ---- .- 
. . . __ 
-2 .9  e60.8 .247 
1.1 219.1 ,198 
25 .9  72.9 .422 
24.3 138.40 ,912 
- 5 . 8  270.3 .259 
- 3 . 9  217.3 .198 
26 .3  81.8 ,435 
16.4 129.10 1.044 
5- 80 I- 323.7 . e42  68 .8  3 3 . 0  2.8 ,940 76 .8  ,255 ,879 130.0 418.3 .655 1.104 ino.8 i . 2 7 5  - 1 . 2  -5 .7  270.4 .mi 
5- 323 .7  5- 520 ,261 3io.n - 1 9 . 9  -3 .7  1.388 84.8 .404 1.198 1 8 . 2  168.2 . 7 i 4 0  i . 6 8 i ~  97 .8  .si0 3 . 8  - . 9  215.5 . i o 0  
5- 5 5 0  5- BOD . i e s  167.4 9 . 9  1 . 1  . 6 io  100.3 .424 r .179  194.6 452.3 .68n i . 6790  113.3 i . n w  1.3 26.1 82.1 ,437 
12.63 8.83 5 . 3 5  3.80 7.20 3.48 17.08 2 /1 /2  53.4 3 . 6  41 .0  .e86 2.815 24.7 2 0 4 . 7  20 .2  128.60 1.648 
8- 80  5- 324.3 ,245 69 .0  32 .8  2.8 .947 76.6 ,258 .a79 129.9 419.1 ,652 1.106 101.1 1.275 -1.2 - 5 . 7  270.6 ,268 
I- 324.5 5- 5 3 0  .265 309.4 -22 .6  - 4 . 2  1.386 84 .6  ,399 1.187 19.2 172.6 ,7130 1.661A 9 4 . 8  .607 4 . 2  2.6 213.4 ,169 
5- (100 5- 800 , 1 1 7  164.4 1 1 . 0  1.1 ,620 103 .1  .428 1.189 198.8 451.9 ,679 1.6980 113.5 1.092 1.2 25 .9  82.3 .441 
12.70 9 .14  5 .40  5 . 5 5  6 .96 3 .71  17.17 2 / l / 2  61 .2  3 .3  40 .8  .E57 2 . 8 6 6  28.9 206.2 24 .1  127.00 1.599 
. - __ _- MARS ARRIVAL DATE = 2 4 ~ 0 5 4 0  ( i APR 1997) -- - 
5- 80 5- 3 2 5 . 2  .e49 69 .2  32 .5  2.8 .947 76.4 .E62 .879 129.7 420.3 ,648 1.109 101.4 1.275 - 1 . 2  -5 .6  271.4 .e72 
5- 3 2 5 . 2  5- 540 ,272 308.9 - 2 5 . 2  -4 .8 1.384 84.3 ,397 1.180 20.3 176.9 ,7120 1.648A 9 2 . 1  ,606 4 . 7  6 . 3  211.0 . l e 2  
5- 5 7 0  S- 800 ,194 162.1 11.8 1 . 2  .632 105.8 .436 1.201 203.0 451.5 ,678 1.7240 113.8 1.096 1.1 2 5 . 7  8 t . 5  . 4 4 7  
12 .99  9.50 5 .48  3 .41  6 .81  4 . 1 1  17.32 2/1/2 69.4 3 .0  40 .9  ,815 2.862 33.1 208.1 2 8 . 1  126.80 1.518 
MARS ARRIVAL D A T E  = e 4 5 0 5 5 0  ( t i  APR 1997) - _ ~  
. ea0  
.159 
, 4 5 1  
407 
1 . 2 7 5  -;.e 
,607 5 . 3  
1.101 1.0 
3 7 . 5  210.6 
3 2 . 1  2.7 ,947 76 .0  .268 ,879 129.6 421.9 .643 1.114 101.8 
-27.9 - 5 . 5  1 .383  83 .9  ,398 1.175 21.6 180.8 ,7100 1.640 89.4 
i e . 2  1 . 2  ,646 i o 8 . 6  ,446 1.217 207.2 411.1 .e15 1 . 7 5 9 ~  114.2 
5 . 5 8  3.35 6.75 4 .58  17.54 21112 77.5 2 . 1  41.3 .7es 2.830 
31 .7  2 . 7  ,947 71.6 . z 7 i  ,070 229.4 123.8 ,637 1.119 i o e . 4  
0 . 6 8  3.30 6.78 5 . 1 7  17.8s e l l i e  8 5 . 2  e . 5  4 1 . 0  ,700 2.794 
- - MAR8 ARRIVAL DATE L 2450560 (21  APR 19971 ___ 
-30 .6  -6 .2  1.382 8 3 . 6  .396 l . l T 2  22.9 184.6 ,7080 1.630 8 7 . 0  
12.3 1.3 - 6 6 2  111.5 , 4 5 9  1.238 211.5 450.8 ,671 1.8000 114.8 
MAR8 ARRIVAL DATE = 2450570 I 1 W A Y  1997) . . -  _- - 
-5 .4  272 .1  
10.1 208.5 
e 5 . 4  02 .8  
31.9 r e 5 . 7 o  
- 5 . 3  2 7 1 . 0  
11.6 ~00.3 
e 5 . i  83.0 
IS.6 1C4.70 
. _ .  
3 03 
1997 
INBOUND SW I NGBY 
5.15 
3 04 
STOPOVER TIME 8 30 D A Y S  1997 INDOUNC SWINGBY MISS1ON DURATiCN i 440 C A Y 5  
M A R B  ARRIVAL D A T E  = 2 4 ~ 0 5 4 0  
I A P R  1 9 9 1  
LAUNCH A R R I V E  S P E E C l  R A l  0ECLl I 1 V 1 P S I  1 ECCEN S M A  THE11 THE12 PERIH APHEL P S I  2 V 2 I 2 CECL2 RA2 3PCCC2 
OEfART SWNGDY SPEC03 RA3 DECL3 I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 0ECL4 R A 4  S P C E C I  
SWNGDI RETURN BPEECS R A 5  DECL5 I 5 V 5 P S I  5 ECCEN SMA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 0ECL6 AA6 SPECC6 
PROP AERO DVL D V A  INC RAP DECLP ETA P C R l C  EVA D V O  EVR TYPE SUN A SUN R KAPPA - A  E 
MARS ARRlVAL DATE -c 2450540 ( 1 APR 1997) 
1.141 107.0 .415 1.432 298.1 490.6 .E50 2.053A 113 .3  
.564 102.2 , 5 1 7  1.095 191.9 281.4 .329A 1.6620 65 .3  
1.489 110.7 .673 1.818 307.7 446.5 .614 3.142A 122 .8  
11.32 4.66 22.94 2/1/1 20.5 4 . 0  16 .9  . l e 2  6 .811  
1.172 105.6 .448 1.594 307.6 480.4 .E80 2.308A 116 .6  
.604 102.1 .455 1.153 196.2 304.2 .628A 1.6780 73.3 
1.404 105.7 .498 1.288 311.4 451.9 .646 1.929A 116.8 
12.85 3.97 18.95 l / l / l  19.2 8.0 10.5 .336 10.913 
.725 7 .3  -9 .4 259.3 .344 
1.223 2.6 25.1 63.2 .675 
173.5 2 4 7 . 7  -4.4 71.8L 1 .057  
. 7 6 7  -9 .4 -40 .0  262.6 . A 0 0  
1.312 2 . 0  6 .3  333.5 .A23 
1.121 4 . 0  31.0 81.9 . 5 1 8  
122 .0  262.5 - 5 5 . 8  79.6L 3 . 3 2 7  
1.355 1 . 9  4 .1  328.9 . s r $  
5-  340  f -  540 ,351 149.5 -8 .4  - 6 . 2  
5- 570 5-  r i i . 3  . z i 7  179.5 -.2 - . i  
5- r i i . 3  5- r8n . s r s  312.1 2.5 1 . 0  
19.99 12.04 7 .38  7.95 
5- 360 I- 540 ,381  186.0 34.3 10.1 
3-  123.0 5- 800 .423 327.9 - 2 . 6  - . 8  
21.48 11.99 8.02 9.49 
J- 370 I -  123.0 , 1 0 1  1 7 1 . 8  1.0 - . 8  
5-  370 5- 540 - 3 3 3  180.5 17 .3  4 .6  1.189 104.8 ,470 1.688 312.4 475.4 ,894 2.482A 118.0 ,789 - 3 . 1  - 2 9 . 2  267.1 .411 
5-  570 5- 728.8 .179 168.3 1.0 -1.1 ,617 102.9 .435 1 . 1 7 5  198.0 315 .1  ,6641 1.6860 76.8 1.378 2 . 2  8 .1  334.0 ,362 
’5- 728.8 5- 810 ,361 333.2 -6.6 -1.8 1 . 3 7 3  103.4 .429 1.157 313.8 455.3 ,661 1.653A 114.0 1.082 4 . 6  33 .6  91.4 - 4 5 0  
20.60 10.82 7 .03  9 .79  13.15 3.19 17.38 l / l / l  8 . 9  111.9 14 .7  .460 7.027 85.7 234.5 8 5 . 6  92.70 3 . 1 4 0  
I- 300 I- 140 .324 103.11 10.4 3.0 
5-  5111 5- r34 .7  .114 165.3 .4 -1 .6 
5- 134.7 5- 820 .309 342 .0  - 1 1 . 6  - 2 . 1  
20.99 10.51 6.84 10.49 
1.207 103.8 ,496 1.8113 3 1 7 . 5  470.6 -908  2.698A 119.4 
.626 103.1 .4211 1.192 199.5 325.9 .691A 1.6920 80 .1  
13.85 3 .67  16.09 l / l / l  5 . 5  14.3 24 .0  .629 4 . 8 0 6  
1.548 1 0 1 . 3  . 3 r i  1.1172 316.8 4 5 9 . 2  .675 1 . 4 7 0 ~  111.3 
$813  -1 .4  -26.2 269.5 .436 
1 .382  2.4 10.6 333.0 -309  
1 .050  1 . 1  36 .0  1110.9 ,392 
6 8 . 2  248.7 68.2 l f l l . 8 0  2.394 
.E38 - . 5  -24.8 2 7 1 . 6  .465 
1 .386  2.8 14.9 329.1 ,261  
1.1126 5.4 37 .6  110.8 .343 
59.7 251 .1  19 .6  109.60 1.7911 
5- 590 I- I 4 0  .318 186.4 6 .4  2 .2  
5- 170 5-  741.4 .im 162.7 - 1 . 3  -2 .2  
3- 141.4 I- 830 .e65 340.7 - 1 1 . 5  -3 .5 
21.56 10.33 6 .73  11.23 
1.227 102.6 .526 1.948 322.9 466.0 .923 2.973A 120.6 
.633 103.1  ,409 1,2114 21111.6 337 .  7 . 712A 1.6960 8 3 . 6  
1.330 99.2 .324 1.1119 321.2 463.1 ,689 1.349A 108.8 
14.59 3.59 15.07 l / l / l  3 . 3  17.6 3 7 . 8  .e56 3 .091  
. MARS ARRIVAL DATE = 2450550 (11 APR 1997) 
5-  340 5- 5 5 0  ,318 150.6 - 3 . 5  - 4 . 2  1.129 106.0 ,385 1.397 290.4 495.4 .E59 1.936A 110.4 ,710 1.4 - 1 2 . 0  262.3 ,308 
5- 5 8 0  1- r i i . 9  ,230 116.4 1 . 2  - .2  . s 7 r  1115.8 .522 1.105 195.7 2 ~ 1 . 5  , 5 2 8 ~  i.60io 6 5 . 2  1.358 1 . 9  4 . 1  329.8 .579 
5- 1 1 1 . 9  5- 740 ,579 312.7 2.4 1.0 1.495 i i 1 i . r  . 602  1.936 3ii0.2 445.9 ,615 3 .2561  123.0 1.230 2 . 0  25.2 63 .5  .mi  
18.69 11.71 6 . 7 3  8 .97  10.35 4 .99  23.11 2/1/1 211.4 4 . 1  1 7 . 1  .179 6.710 173.6 248.7 -4 .3  75.6L 1 .021 
5- 310 5- 5 5 0  .351 151.6 
1- 560 5- 717.8 .214 172.4 
5- 7 1 7 . 8  5- 790 .497 320.7 
2 0 . 1 2  11 .99  
-22 .  7 
.4 
1 .40  
22 .2  
2.6 
- 6 . 4  
6.56 
12 .6  
2 . 2  
- 1 1 . 5  
6 .22 
2 . 0  




5 . 7  
- 1  .l 
-1 .7  
8 .71  
3.2 
- 1 . 5  




1.447 1 0 8 . 1  
11.50 4 .59  







1 . 1 7 0  103.6 
.396 
.407 










1.447 303.0 490.3 
1.523 309.8 448.4 
1 .138  190.2 293.3 
2 /1 /1  26.4 5 . 6  
1.5711 313.0 480.5 
1.189 202.6 315 .8  
1.165 314.1 454.9 
l / l / l  12.1  10.7 
1.2111 P114.2 326.8 
1 . 0 7 7  317 .2  458.8 
l / l / l  7.6 i 4 . 1  











. 6 7 5  1.479A 
23 .6  ,628 
112 .1  
69 .4  
119.9 
9 . 2 4 6  
76.9 
114 .1  
8.015 
116.4 
8 0 . 2  
111.3 
4.894 

















- 4 . 2  
2 . 1  
4 . 6  
238.4 
-1.6 
2 . 3  
5 . 1  
e49 .1  
-2 .3  263.9 
5 . 0  3 3 2 . 3  
28 .2  72.8 
-211.0 1 3 . 0 ~  
. 3 5 1  
.497 
.596 







- 3  r 2  
e . 4 4 5  
I- 370 5- 530 .310 182.8 
5- 180 5- 729.2 ,195 165.3 
5- 729.2 5- 810 .362 335.6 
19.42 10.72 
5- 380 5- 150 ,292 103.4 
I- S e l l  5- 735 .e  .19t1 162.6 
I- 731.2 5- 820 3119 342.4 
19 .51  111.26 
-31.8 2 6 9 . 8  
1 . 8  534.2 
33.5 91 .0  
84.2 93.30 




5- 390 5- 110 ,282  186.2 7 . 8  2 . 3  1.201 101.4 .465 1.741 323.6 471.2 .931 2.552A 117 .6  .e04 - . 6  -24.9 274.4 .414 
5- 5 8 0  1- 742.0 . 1 8 7  160.3 . 9  -2 .1  .647 105.9 .415 1.219 205.3 338.6 .713A 1,7260 6 3 . 8  1.389 2 . 6  13.9 528.5 . 2 6 5  
5- 142.0 I- 830 -265 349.2 -11.2 -3.4 1 .331  99 .2  .326 1.022 321.6 462.6 .689 1.355A 1 0 8 . 9  1.028 5 . 3  37 .3  111 .0  .344 
19.88 10.01 6.05 9 .87  13.23 3 .96  15.10 1/1/1 5 . 3  17.2 37 .2  ,858 3.137 57.2 251.4 57.2 111.30 1.834 
. MARS ARRIVAL D A T E  = 2450560 (21 APR 1097) -- 
.595 109.7 ,528 1.122 2 0 0 . 0  282.2 , 5 2 9 ~  1 . 7 1 4 ~  6 5 . 1  
1.119 105 .1  .360 1.356 298 .8  500.3 ,868 1,845A 107.6 
1.500 110.7 .692 1.999 308.6 445.4 .616 3.382A 123 .1  
9.54 5 . 4 7  23.29 2 / l / l  2 1 . 7  4.3 17 .2  , 1 7 7  6 . 6 9 9  
. . . 
5- 340 5-  560 .294 151.2 -..3 - 3 . 1  
I -  5911 5-  712.5 .250 173 .3  2 . 5  - . 2  
5-  712.1 5- 780 , 5 8 5  313.3 2.4 1.0 
17.89 11 .73  6 .25  6.16 
,699 4 .3  - 1 3 . 1  264.4 .277 
1.363 1 .9  1.0 330.4 .‘ I83 
1.236 2 .6  2 5 . 3  63.8 .688 
173.6 249.4 - 4 . 3  15.3L 1 .009  
S- 330 5- 560 .29R 154.3 -11.5 - 5 . 5  1 .131  104.3 .367 1.395 303.5 495.3 .882 1.907A 109.3 ,713 6.8 - 8 . 0  266.9 .304 
5- 1 1 8 . S  5- 7911 ,499 321.3 .3  . l  1.451 108.1 .592 1.549 310.2 447.9 ,632 2.467A 120 .1  1 .178  3 . 3  28.2 73 .1  .601  
18.29 11.42 6.33 6.87 10.25 5.09 21.04 2 /1 /1  22.6 5.6 12.2 .241 9.416 1 5 8 . 1  2 5 1 . 0  -20.6 73.2L 2 . 0 2 9  
1- 890 ?I- 718.3 .e34 169.3 3.4 - A  ,618 109.4 .494 i.is7 202 .8  294 .1  , 5 8 6 ~  1.7280 69 .4  1.373 1.9 4.9 532.7 .499 
S- 310 5- 560 .303 180.3 
5 -  5911 5- 729.1 , 2 1 7  162.7 
I- 729.1 5- 810 ,363 336 .1  
18.98 11.10 
5-  5 8 0  5-  560 , 2 6 5  184.1 
5-  5 9 0  5- 7 3 1 . l  .212 160.2 
18.46 10.29 
5- 1 3 5 . 7  5- 820 . 3 i u  342.9 
31.0 8 . 1  
4 . 1  - 1 . 1  
-6.3 - 1 . 7  
0 .44 7 .88  
15 .6  3 .6  
3.8 -1 .5  
-11 .3  - 2 . 6  
5 . 7 4  8 . 1 7  
1.155 
,648 









4.66 1 7 . 5 0  
101.4 ,4011 
109.0 .435 
101.2 . 3 7 5  
4 - 5 5  16.18 
1.487 3 1 3 . 7  485.7 
1.211 207.6 317.0  
1 . 1 7 2  914.4 454.4 
l / l / l  1 7 . 7  10.5 
1.143 319.0 481.1 
1 , 2 3 0  209.3 328.1 
1 . 0 8 2  3 1 7 . 5  458.S 
l / l / l  10.0 13 .8  
.911  
- 6 6 8 1  
,662 





2.063A 112 .1  
1 . 7 5 5 0  77.0 
1.683A 114.2 
.455 8 . 2 3 6  
2.160A 113.4 
1.7640 8 0 . 5  
1.489A 111.4 
-627  4 . 9 2 6  
.744 - 6 . 5  -37 .2  272 .1  .341 
1 . 3 8 7  2 . 0  7 . 4  333.9 .363 
1.087 4 .5  33.3 91.9 . 4 5 5  
80 .9  e 4 i . s  8 0 . 9  94.90 3.296 
,760 - 2 . 0  -27.9 275.0 ,352 
1 .391  2 . 1  9 .6  332.1 .310 
1.054 5 . 0  35.5 101.4 .a96 
62.8 249 .1  62 .8  105.00 2 . 4 6 0  
5 -  390 5-  560 , 2 5 2  1 0 6 . 0  9 .5  2 ,4  1.181 100.2 ,416 1.611’3 324.6 476.7 ,938 2.2731 114.1 
I- 590 1- r42 .7  .2118 1 1 8 . 4  2 .7  - 2 . 0  .664 108 .8  .424 1 . 2 4 2  210 .5  540.3 .715A 1 . 7 1 0 0  8 4 . 2  
5- r42.7 5- 830 ,264 349.7 - 1 6 . 9  - 3 . 3  1 . 3 3 3  99 .1  .32B 1 . 0 2 7  322 .1  462 .0  ,690 1.3654 109.0 
18 .65  9 .97  5 .51  8 .68  12.04 4.46 15.14 l l l l l  7 . 4  1 6 . 7  37.2 .861 S.134 
J 7 6  - . e  - 2 5 . 1  277.0 .371 
1.030 5 . 2  36.9 111.4 . 3 4 7  
-860 1 .4  - 2 1 . 0  284.5 .4T9 
1.395 2 . 5  13.0 127 .2  ,214 
53.8 e 5 c . i  5 3 . 1  114.10 1 . 6 3 7  
,918 -10.4 -33 .3  101.0 . z o o  
1.395 2.5 11.7 326.0 .e58 * 
7 2 . 7  302.5 -46 .5  R6.0L 1 . 1 4 1  
5-  4 5 0  5-  160 ,239 180.3 6.3 1, l  
5-  5Q0 I- 743.9 .208 1 5 8 . 1  2.4 - 2 . 1  
5-  r43.9 I- 880 . Z 5 8  356.3 61 .2  10.4 
21.42 6 . 7 3  5 .29 11 .69  
1 . 2 5 1  87.6 . 1 3 7  2 ,118  6 .9  98 .2  .SO10 3.255A 119.9 
.665 1 0 8 . 7  ,423 1.244 210.6 342.4 .718A 1.7700 84 .8  
1.258 95 .1  .173 ,856 324.4 523.2 e 7 0 8  1.0041 93.4 
15.04 4 . 4 4  12.58 l/l/2 2 .3  78.8 52.3 . 9 0 l  2 .269 
H A R S  ARRIVAL D A T E  : 2410570 [ 1 M A Y  19971 
5-  340 5-  5 7 0  .274 151.6 2 . 1  - 2 . 3  
I- 600 5- 713.1 .277 170.3 3 .8  - .2  
5- 713.2 5-  780 . 5 8 7  314.0 2 . 3  1 .0  
17.52 12.05 5.89 5 . 4 7  
1.111 104.2 ,339 1.324 299.2 5 0 5 . 5  ,876 1.773A 105.0 ,690 3.6 -14.3 266 .3  . 2 5 0  
, 6 2 0  113 .8  . 5 3 7  1 .150  204.9 203.3 .532A 1.1670 6 5 . 1  1.371 1 . 9  4 .0  330.P . 5 P 7  
1.506 110.7 ,702 2 .071  309.0 444.8 ,617 3 . 5 2 5 1  123 .3  1.243 2 . 6  25.3 64.2 .695 
8.85 6.16 23.47 2/1/1 23.8 4 . 4  16.9 .174 6 . 8 0 7  173.6 249.6 - 4 . 4  74.7L 1 . 0 1 3  
5 -  350  5- 570 -269 155.8 - S . 1  - 3 . 6  
5-  bU0 5- 118.9 .e62 166.5 4 . 6  - . 3  
5-  r i e . 9  I- 790 . 5 0 2  321.9 .3 .I 
1 1 . 5 8  i i . s r  1 . 8 0  6.01 
1.121 103.4 .343 1 . 3 5 5  304.0 5110.4 ,891 1.819A 106 .1  
.642 113.1 .504 1.188 208 .1  295.6 .589A 1 . l 8 6 0  69.5 
9.39 5 . 7 1  21.16 2/1/1 22.6 5.6 11.6 . 2 3 8  9 . 8 6 7  
1.455 108.1 ,599 1.578 310.6 4 4 1 . 4  . 6 3 3  2 . 5 2 2 ~  120.2 
.703 5 . 0  - 1 1 . 5  269.2 .211 
1 . 3 8 1  1.8 4 . 7  332.7 .so2 
1 5 7 . 5  250.8 -21 .3  72.7L 2.114 




5-  570 . 2 9 8  154.8 -26 .8  -8 .8  1.132 102.5 
5-  724.5 ,252  163.2 5 . 1  -.8 .639 112 .7  
5-  800 .428 329.4 - 2 . 5  - . 8  1.413 105.7 
18.88 11.86 6.34 1.02 10.39 5.32 
1- 5 7 0  .388 210.6 48.3 16.5 1.142 101.5 
5- 730.2 ,245 160.5 5 . 3  -1 .1  .672 112.4 
5- 810 .364 336.6 -6 .2  - 1 . 7  1.379 103.4 
21.69 13.52 8 . 1 7  8.17 1 1 . 5 4  5.35 
5- 5 7 0  .245 185.5 2 0 . 0  4 .3  1.153 100.4 
5- 736.3 .240 1 5 8 . 5  5 . 1  - 1 . 5  .680 112.1 
5- 820 .310 343.4 -11.0 -2.6 1 .353  101.2 
1 7 . 8 5  10.62 5 .39  7.24 10.61 5.22 
.348 






t l / l  
.426 
-245 
. I 8 1  




/ l / l  
. 5 1 1  
.276 
.035 












12 .9  
3 2 5 . 7  
216.1 
322.9 
























































8 .321  
110.5 
80 .8  
111.6 
4.863 
1 1 1 . 6  
84.8 
109.2 
1 . 0 1 5  
. 7 1 5  10.3 
1.389 1.9 
1.132 3 .9  
116.6 264.2 
- . 9  2 r 0 . 3  .309 
5 . 8  333.5 .428 
30.8 82 .7  . 5 2 7  
-61.4 8 0 . 7 ~  3 . r 6 r  
5-  3 1 0  
5- 600 
5- 1 3 0 .  
5- 380 





. 3 5 5  
,461 
,439 
1 . 5 7  
. r 2 8  - 1 4 . 9  - 5 4 . 1  e m . 8  .3se 
r5 .4  243.0 75.4 97.70 3,316 
1.391 1.9 1 . 1  331.1 .364 





5- 5 7 0  . 226  185.7 1 1 . 7  2 . 5  1.164 99 .2  . 3 7 5  
5- 143 .1  .231  156.9 4 . 1  -2 .0  ,686 111.7 .437 
17.84 10 .20  5.09 7.64 11.01 5 . 1 1  15.20 
5- 830 .e64 350.6 -16 .4  -3.2 1.336 99.0 ,332 
.742 -2 .7  
1.399 2 .0  
1.057 4.9 
S 8 . 1  248.7 
. 7 5 5  - . 8  
1.403 2.3 
1.033 5 . 0  
4 9 . 0  ES0.1 
- 2 9 . 0  217.7 ,318 
9 . 1  3 3 0 . 7  . s i 0  
35 .3  101.8 .398 
5 8 . 1  108.00 2 .416  
-25 .3  2 7 9 . 0  ,333 
1 2 . 2  324.9 -264 
36 .3  111.8 .350  
4 9 . 0  118.30 1 . 1 7 6  
5- 4 S 0  5- 5 7 0  ,208  1 7 5 . 1  8 . 5  1.0 1.216 86 .9  . e 5 5  .794 9 . 9  105.8 .9790 2.610A 116.5 . E 2 1  1 . 5  - 2 0 . 0  2 6 6 . 2  ,418 
5- 600 5- 7A4.2 ‘.235 156.9 4 . 0  -2 .0  .686 111 .7  .437 .276 216.2 343.6 .719A 1.834D 8 5 . 0  1.403 2 .3  12 .5  324.5 ,262 
5- 744.2 5- 690 .262 356.8 61 .9  10.6 1.258 95.0 .173 ,856 324.6 523.0 ,708 1.004A 93.5 .918 -10.1 -33.7 101.0 .e03 
19.89 0 .91  4 . 8 1  9.98 13.34 5 . 1 0  12.63 1/1/2 4 .0  78,s 54.6 ,818 2.180 72.4 500.9 -46.0 87.3L 1.036 
.- . . - - - _ .  MARS ARRIVAL DATE = 2450580 ( 1 1  WAY I O Q l l  - -  
5- 410 5- 713.9 .312 167.6 4 . 9  - . 3  .653 118.0 , 5 5 0  1.195 210.5 285.3 .53RA 1.8530 6 5 . 1  1.383 1.8 3 .9  330.8 , 582  
I- 113.9 5- 780 .592 314.1 2 . 3  1.0 1.512 110.7 .714 2.156 309.5 444.1 .618 3.095A 193.5 1.251 2 . 7  2S.4 04.5 ,703 
1 1 . 5 0  le .70 5.60 4.86 8.25 1.10 23.07 2 /1 /1  26.5 4 .0  1 6 . 2  .17e 7.091 173.4 249.3 - 4 . 7  14.0L 1.045 
3- 340 5- 580 .257 151.9 3 . 9  - 1 . 7  1 . m  i o 3 . s  . 3 2 i  1.299 299.6 510.3 ,803 1 . 7 1 5 ~  102.4 .e85 3 .1  - 1 4 . 7  267.9 .e21 
3 05 
STGPQVER T I M E  : 30 C A Y S  1997 INDOUNO S W I N G D Y  MISSION O U R l T l Q N  = 4 4 0  C A Y S  
M A R S  ARRIVAL CATE 2 4 5 0 5 0 0  
I 1  M A Y  1 9 9 7  
LAUNCH A R R I V E  S F E E C l  R A 1  O E C l l  
C E P A I T  SWNGDY SPEED3 R A 3  C E C L 3  
S W N G O Y  RETURN S P E E C 5  G A 5  CECL5 
PRGP AERO OVC 
5-  350 5 -  580 .240 156.5 - 1 . 8  
5 -  610 5-  719.5 .297 164.2 5 . 1  
5-  1 1 9 . 1  5- 190 ,505 3 2 2 . 5  .3  
11.44 12.14 5 . 4 4  
5- 360 5-  5 8 0  .247 158.7 - 1 3 . 2  
5- 610 S- 7 2 5 . 1  . 287  161.3 6 . 1  
5 -  1 2 5 . 1  5- 800  .430 330.0 -2 .4  
l I . 7 1  11.85 5 .42  
S- 300 5- 580 .235 188.9 27.5 
5- 610 5 -  137.0 ,274 157 .2  6 . 1  
5-  131.0 5- 020 .sit1 344.1 -10 .8  
11.811 11.33 5.24 
5-  6111 5- 145.4 . 261  156.1 5 . 0  
5- 145.4 5- 830 .263 351.9 - 1 5 . 6  
17.42 10.69 4 . 7 7  
5-  390 5- 580 . m 5  185.4 14 .3  
-. 
I 1 V 1 P S I  1 ECCEN SUA THETl  THE12 PERlU APHEL P S I  2 V 2 I 2 CECL2 RA2 3PCEC2 
I 3 V 3 F S 1  3 ECCEN SMA THE13 THCT4 PERlH APHEL P S I  4 V 4 I 4 CECL4 R A 4  S P E E C 4  
I 5 V 5 P S I  5 ECCCN S M A  THE15 lHET6 PERIH APHEL P S I  6 V 6 I 6 CECL6 RA6 SPCCC6 
O V A  EVA CVO EVR TYFE SUN A SUN R KAPPA - A  E INC RAP CECLP ElA PEfilC 
-2.4 
- . 6  
.1  
1 .30  
- 4 . 5  - .8 
- . 8  
5 .86  
5 . 1  
- 1 . 5  
-2 .5 
6 .47  
2 .7  
-2 .0  
- 3 . 1  
6.73 
1.113 102.6 ,322 1.324 304.6 
.674 117.0 ,518 1 .236  214.0 
1.459 108.1 .601 1.611 311.0 
1 ,123  101.7 .325 1.351 309.8 
.690 116.3 .495 1.270 217.1 
1 . 4 1 6  105.7 .517 1.344 312.8 
9.24 6.43 19.31 2 /1 /1  24 .1  







I .  340 
in.10 
99.5 .334 1.410 321.0 
115.3 .466 1.315 221.3 
101.1 ,382 1.1197 318.5 
6 . 0 9  16.3t1 l / l / l  1 7 . 2  
98.2 .341 1.443 326 .9  
114.8 . 4 5 5  1 .325 222.2 
98 .8  .339 1.048 324.2 
5.92 15.31 l / l / l  12.2 














459 .7  
15 .0  
.a98 1 . 7 5 0 ~  103.9 .e95  3.9 - 1 3 . 1  z r i . 2  
.595A 1.877C 69 .7  1.393 1.8 4 . 6  332.3 
.634 2.588A 120.4 1.188 3.3 28.2 13.7 
10.6 .e36 10.188 156.0 250.0 - 2 3 . 0  72.ZL 
.912 1.789A 1 0 5 . 3  .706 6.1  - 8 . 2  213.5 
.641pi 1.8990 13.8 1.401 1.8 5 . 6  332.6 
.649 2.039A 117.3 1.136 3 .9  30.7 8 3 . 0  




24 .8  .624 
.951 1.934A . 122A 1.9280 
.693 1.403A 
40 .9  .E68 
1 0 7 . 7  .728 -4 .0  -33 .4  280.2 
81.4 1.410 1 . 9  8 . 6  320.6 
1 1 1 . 7  1.060 4 .8  35 .0  1112.2 
4.659 5 1 . 7  247 .1  5 1 . 7  112.40 
1110.7 . I 3 9  - . 9  - 2 1 . 7  202 .1  
109.5 1.039 4 .8  35.4 112.7 
0 5 . 9  1.413 2 . 2  1 2 . 1  321.1 
2 . 8 6 2  42.5 2 4 8 . 3  42.5 124.90 
MARS ARRIVAL DATE E 2450590 ( 2 1  M A Y  19971 - - 




. 265  
. 4  30 






.298 . eG3 
.551  
1.617 
5- 3411 5-  590 ,243 152.0 5 . 5  - 1 . 3  1.099 102.9 .3Q5 1.279 300.1 515.5 .E89 1.670A 1110.0 .681 2 .7  - 1 4 . 9  269 .1  .203 
5- 620 5- 714.7 a359 165.4 5 . 8  - . 3  .697 122.2 .570 1 . 2 1 1  217.1 288.3 . 5 4 7 A  1.9950 65 .4  1.401 1.8 3 . 9  330.4 a597 
5- 114-7 5- I80 e597 3 1 5 . 5  2 .2  .9  1 .520  110.8 . I 2 7  2 . 2 6 1  3111.1 443.4 .619 3.914A 123 .7  1.2611 2 . 1  25.5 64 .9  , 7 1 2  
18.05 13 .11  5.37 4.34 7.73 8.35 23 .91  2/1/1 29 .1  4 . 8  15 .0  .168 7.674 113.0 248.3 - 5 . 2  12.9L 1 . 1 2 5  
5- 350 5- 590 ,231 1 5 1 . 0  1.0 
5- 020 5- 720.3 a343 162.4 6 . 5  
I- 120 .8  3- 790 ,5119 323.2 .3  
1 1 . 7 8  13.08 5 . 1 1  
5- 360 5- 590 ,222 1611.4 - 6 . 2  
5- 620 5- 7 2 5 . 8  .332 159.9 6 .9  
3- 725.8  5- 000 .432 330 .1  - 2 . 3  
1 1 . 1 5  12.64 5 . 0 3  
5- 370 5- 5911 .z43 157.5 -28 .0  
5- 620 5- 731.6 ,323 157.9 7.0 
I- 380 5- 590 . 2 r i  202.5 43.5 
5- 731.6 5- 810 .361  331.9 -1.9 
18.65 12.75 1.36 
5- 620 5- 738.1 .Si6 156.6 6.7 
5- 130.1 5- 820 .311  345 .1  -10.4 
19.22 13.03 5.84 
- 1 . 7  
*.6 
. l  
4 . 7 0  
-2 .7  
- . 9  
- . I  
5 . 1 1  
- 7 . 1  
-1 .2 
-1 .6  
5 .90  
i . i w  i i i i . 9  .3n4 i .30 i i  305.2 510.8 
3 1 5  120.9 ,341 1,315 220.9 300.9 
1.464 1118.1 .61G 1 .653  3 1 1 . 1  446.2 
8 .09  7 - 9 1  21.48 2 /1 /1  26.6 5.6 
1 . 1 1 5  100.9 ,3115 1 .321  310.6 506.4 
. I 2 9  120.0 .520 1.350 224 .1  312.9 
1.420 105.7 .524 1.365 313.3 449.3 
8 .49  7 . 6 1  19.44 2 /1 /1  25.1 7.4 
1.124 99.9 .306 1.344 316.1 502.1 
.739 119.3 . 5 0 4  1.377 226.5 324.5 
1.385 103.3 .44$ 1.2114 315 .8  452.8 












1 5 . 1  
1.695A 101.4 .6911 3.2 - 1 3 . 9  272.7 .218 
2.0250 70.1 1.410 1 . 7  4 .5  331.3 ,5119 
2.671A 120.6 1.195 3.3 20.2 74.1 ,610  
.232 12.617 152 .3  248.7 -26.8 71.8L E.1111 
1.724A 102.1 .699 4 .3  -11 .3  275.5 .e31 
2.0520 74.3 1.417 1 . 7  5 .4  331.1 .432  
2.081A 117.5 1.141 3 . 9  30 .7  83.4 ,536 
,322 14.775 93 .0  313 .2  -80 .2  90.00 4 . 4 3 1  
1.756A 103.9 ,709 8.8 -.6 276.3 . 2 6 7  
2.0720 78.3 1.422 1.7 6 . 6  329.4 .367 
1.7441 1 1 4 . 6  1.09R 4 .4  32 .9  92 .9  .468 
,446 1.613 16.0 243.2 5 6 . 0  108.20 2 . 9 5 3  
10.4 1.132 98 .7  .309 1.360 322.1 498.0 .945 1.790A 105 .0  .718  -8 .6  - 4 5 . 6  282.3 .218 
-1.5 . 7 4 5  118.6 .492 1.394 228 .2  336.4 .TO81 2.0810 8 2 . 3  1.426 1.8 8 .2  325.4 . 3 l l  
-2 .4 1.359 101.1 .388 1.109 319.3 4 5 6 . 2  ,679 1.540A 111.9 1.065 4 .7  34.3 102.7 .406 
6 .19  9 .56  7.19 16.41 l / l / l  28 .3  12.5 27.0 .620 4 . 2 8 0  43 .8  2 4 6 . 3  4 3 . 8  118.40 2.034 
5- 390 5- 590 . 1 8 R  185.4 17.9 3 .0  1 .140  97.4 .313 1.392 328.2 494.2 .957 1.827A 106.0 .726 -1.2 -26.6 284.4 .268 
5- 620 5- 7 5 0 . 0  0304 156.0 5 . 1  -2 .2  .744 111.6 .478 1.391 228.4 355.3 ,727A 2.0560 8 8 . 5  1.428 2 .1  1 1 . 7  313.5 .262 
I- 7 5 0 . 0  5- 830 ' 2 6 2  355 .1  - 1 4 . 1  -2 .7  1.353 98 .3  .357 1.085 327 .1  456.1 .698 1.472A 110.2 1.1155 4 . 3  33 .3  114.7 .370 
17.33 11.39 4.53 5.93 9 .31  6 . 8 6  15.62 l/l/l 15.0 12 .6  4 8 . 6  .E75 2.428 32.9 2 4 1 . 0  32.9 137.30 1 .250 _- - - - - _____ _. 
J- 340 5- 600 .232 1 5 2 . 2  6 .9  
5-  630 5- 715.6 ,418 163.6 6 . 1  
5-  1 1 5 . 6  5- I80 .604 316.4 2 . 2  
19.04 i5.ia 5 . i ~  
5-  350 5- 6 f l O  . E 1 8  151.3 3.2 
5-  630 5- 721.2 .400 161.0 7.:  
5- 7 2 1 . 2  5- I 9 0  ,513 324.1 .3  
18.63 14.44 4.96 
5- 360 5- 600 .206 161.3 - 1 . 6  
5- 630 5- 726.8 .381 159.0 7 . 4  
18.40 13.89 4 . r 7  
5-  126 .0  I- 800 .435 331.8 - 2 . 3  
5 - . 3 7 0  5- 600 +199  162.5 - 1 2 . 2  
5- 630 5- 732.8 .376 157.4 7.4 
5- 732.6 5- 810 .369 338.9 - 1 . 1  
- . -  HARS ARRIVAL DATE = 2450600 (31 M A Y  1997) - - -  .- 
- . 9  1.095 102.4 ,292 1.263 300.5 520.6 .894 1.633A 97 .6  .680 2 . 5  - 1 4 . 9  269.7 . l e 3  
- .4  .755 126.4 .601 1 .403  224.9 292.7 .560A 2.2460 6 5 . 8  1.427 1.8 3.8 329.3 .604 
.9 1.529 110.8 .744 2.419 310.7 442.6 .620 4.218A 123.9 1 . 2 7 1  2 .7  2 5 . 5  65.4 .723 
3.88 7.28 9 .98  24.20 2 / 1 / 1  3 3 . 6  5 . 1  13 .0  -165  8.862 172.2 e 4 6 . 2  - 6 . 3  71 .41  1 .295  
- 1 . 2  1.102 101.3 .289 1 .280  305.8 516 .1  ,910 1.651A 99.0 .688 2.8 - 1 4 . 3  273.9 .197 
-.I -769 124.8 . 5 7 5  1.449 228 .8  305.3 .616A 2.2810 70.6 1.435 1 . 7  4 .4  329.6 . 5 1 S  
. I  1 . 4 7 1  108.1 .628 1.709 312.1 445.4 ,656 2.783A 120.8 1.203 3 . 3  28.2  14.6 , 6 2 7  
4 .19  7.58 9.48 21.69 2 /1 /1  29.9 5 . 7  6 . 8  ,228 16.870 142.9 247 .1  - 3 0 . 3  T2.6L 3 . 6 1 9  
- . 9  , 780  123 .1  . 5 5 6  1.485 232.0 311.3 .859A 2.3100 75.0 1.441 1 . 6  5 . 2  S 2 8 . 7  .436 
-.I 1.425 105.6 ,533 1.394 314.0 448.5 .651 e.138A 117.7 1.148 3 . 9  30.6 83 .9  , 8 4 3  
* . S I  7 .90 9.12 19.60 2 /1 /1  27 .2  7 . 2  8.0 ,317 14.249 68.6 236.4 68.6 101 .50  4.196 
-1 .7  1.109 100.3 .288 1.298 ~111.3 5 i i . e  ,924 i . 6 1 2 ~  m n . 3  . e m  8 .3  -12.9 2 7 7 . 2  . z i o  
-3 .2  1.117 99 .2  .28?  1.316 317 .1  5 0 7 . 7  ,938 1.695A 101.5 . I 0 3  4 .9  - 8 . 6  279.4 .227  
-1 .2  . I 8 7  122.7 .542 1.509 234.2 329.1 .692A 2.327D 79.2 1 . 4 4 5  1.8 6 . 3  326.1 .369 
-1.6 1.390 103.3 . 4 5 l  1 .225  316.5 4 5 1 . 8  .666 1.784A 114.8 1.104 4 . 3  32 .6  93.5 .472 
- 
1B.41 1 3 . 5 1  4 . 6 7  4 .90  6.29 8.83 17.90 2 / 1 / 1  26.9 9.5 17 .6  -441  6.535 43 .2  242.2 4 3 . 2  115.90 2.443 
3 06 
MISSION OURATION 4 8 0  C A Y S  
MARS ARRIVAL CITE = 2 4 5 0 3 1 0  
2 MAR 1991 
V 2 I 2 DECL2 RAP SPEECf! 
V 4 I 4 DECL4 R A 4  SPECC4 
V 6 I 6 DECLO RAE SPCCCI 
INC R A P  DECLP ETA PCRfC 
,715 3.9 -14.5 244.0 a 3 5 2  
1.362 2.0 5 . 4  328 .5  . 4 8 6  
1 .153  3.3 28.2 7 1 . 6  , 5 7 6  
153.8 2 4 7 . 3  -24.9 r 5 . m  2 . 3 2 8  
STOPOVER T I M E  : 30 C A Y S  1997 INBOUNO S W I N G B Y  
LAUNCH A R R I V E  SPEECl  R A I  OECLl 
O E P A R T  SWNGOY SPEC03 RA3 OECL3 
SWNGDY RElURN SPEED5 R A 5  DECL5 
PROP AERO OVL 
5- 310 5-  510 .418 132.8 8 .8  
5- 540 5- 715.4 . i 8 1  184.0 -3 .0  
5- 715.4 5- 190 .a86 318.3 . 4  
20.83 1 2 . 6 7  8 .83  
I 1  
I 3  
I 5  
O V A  
-3 .4  - .4 
. I  
8 .16  
- 5 . 0  - .8 - .9  
9.13 
_ .  
-2.3 
- . l  
1.1 
6.48 
V 1 P S I  1 ECCEN SUA THE11 THE12 PERIH APHEL P S I  2 
V 3 P S I  3 ECCEN $MA THET3 THE14 PERIH APHEL P S I  4 
V 5 PSI 5 ECCEN SUA THE15 THETI P E R I H  APHEL P S I  6 
EVA D V O  EVR TYPE SUN A SUN R KAPPA - A  E 
MARS ARRiVAL DATE = 2450510 ( 2 MAR 1997) 
1.133 111.7 .462 1.442 285 .1  493.3 ,776 2.107A 116.2 
- 5 6 6  93.5 .415 1.118 183.9 293.4 .587A 1.6500 69.9 
1.431 108.1 ,559 1.425 308.2 450.6 .628 2.222A 119 .3  
11.52 3.84 20 .41  2/1/1 18.1 5.9 11.3 .e54 10.143 
5- 320 5- 5 1 0  .426 138.8 2 . 7  
5- 540 5- 721.3 .167 180.7 -3 .2  
21.67 12.53 9 .02  
5- 721.3 5- 800 . 4 i 8  326.2 -2 .8  
i . i s i  1 1 1 . 5  .402 1.524 289.1 487.8 .790 2 . 2 5 8 ~  118.4 
.582 9 4 . 2  ,448 1.141 185.3 304.2 .629A 1 .652D 73.5 
1.396 105.7 .484 1.248 310.3 453.4 ,644 1.853A 116.4 
12.49 3.52 18.67 2 /1 /1  16 .8  8.5 10.7 e344 13.715 
MARS ARRIVAL DATE = 2450520 I12 MAR 1997) - 
. 7 4 i  5 . 7  -12.6 2 4 7 . 2  . i s 7  
1.110 4 . 0  31.2 8 1 . 0  . I U S  
1.368 2.2 6.9 330.9 ,418 
115.8 265.5 -81.3 82.2L 3 .341  
.677 2 . 7  -15.4 242.2 -289  
1.354 1.9 4 . 2  3 2 6 . 6  ,567 
1.211 2 .5  25.0 6 2 . 6  .66P 
173.2 244.9 - 4 . 7  76 . lL  1 .161  
. -_ . - . . . ._ . . . .. , 
5-  300 5- 520 .392 1 2 6 . ~ 1  1 3 . 2  
5- 1 5 0  5- 710.0 .en3 184.9 - 2 . 4  
5- 710.0 5- 780 .567 310.8 2 . 6  
19.08 12.60 8 . 2 7  
1.106 111.0 .422 1.334 281.0 503.3 .771 1.897A 110.9 
. 5 5 0  95 .6  .512 1.090 185.4 281.9 ~ 5 3 2 A  1.6480 65.6 
1.419 110.6 . 6 5 5  1.774 306.9 447.6 .613 2.936A 122.5 
9.86 4.33 22.60 2/1/1 23.3 3 .9  15.9 ~ 1 8 7  7.232 
5- 310 5- 520 .391 132.9 9 .8  -2 .8  1.120 110.6 .433 1.386 285.0 497.7 ,786 1.986A 113.2 .697 3.4 -15 .1  2 4 8 . 2  
5- 5 5 0  5- 716.0 . i 8 4  181.6  - 2 . 1  -.4 .57a 96.3 ,477 1.118 mr.0  293.0 . 5 0 3 ~  i . s i i o  69.7 1.352 2.0 5 .3  329 .7  
5- n 6 . n  5- r9n ,409 3 i 9 . 0  .4  . I  1.435 m 8 . i  .566 1.449 508.6 45ii.u .e29 2 . 2 6 9 ~  119.5 1.158 3.5 213.2 r i . 9  
19.40 12.15 8 .25  7.25 10.63 3 .90  20.54 2 /1 /1  20.1 5 . 8  11.8 .252 9 . 7 3 0  155.3 248.5 -23.3 74.7L 













. s r i  
.668 




2 . 0 9 9  
.316  
.422 
, 5 1 3  







2 .317  
3.050 
.e37  
, I 7 5  





2 .038  
. e 8 8  
.4P3 
. 5 1 8  
3 .321  
.312  
.362 
. 4 5 0  
5.140 
, 5 4 4  
,399 
. J o g  
0 . 3 9 4  
5- 320 5- 520 .394 139.2 4 . 8  
5- 5 x 1  5- 721.0 . i r n  178.0 - 2 . 0  
5- 721.9 5- on0 .420 326.8 - 2 . 7  
19.99 11.89 8.30 
5- 330 5- 520 .4116 144 .1  - 4 . 5  
5- 5 5 0  5- 727.8 .161 174.6 - 2 . 4  
5- 121.8 5- 810 ,360 334.1 -6.8 
21.06 11 .96  8 . 5 8  
s- 300 5- 530 ,373 126.0 13.7 
5- 7 i o . r  5- 780 .sri 311.4 2 . 6  
18.07 12.29 7 . 8 5  
5- 5 6 0  5- 716.6 . i g n  178.7 - . e  
- I _ I  .- - _  
5- 560 5- 710.7 .2110 182 .4  -1 .4 
5- 310 5- 530 .369 133.0 10.6 
5- 718.4 5- 790 . 4 9 l  319.6 .4  
18.24 11 .79  7.76 
-3 .9  1.136 110.2 -447 1.449 289 .1  4 9 2 . 2  
-.e . 5 8 7  96.9 .450 1.142 188.6 304.0 
- . 8  1.399 105.7 .489 1.261 310.6 452.9 
6 .09  11.46 3.59 18.77 Z / l / l  18.0 8 . 3  
-6.6 1.153 109.9 .466 1.526 293.3 486.8 
-1.2 ,599 97.4 .429 1.161 19L1.0 314.6 
-1 .8  1.369 103 .5  .422 1.142 313.1 456.2 
9 . 1 0  1 2 . 4 6  3.38 17.26 2 /1 /1  18.5 11 .4  
-_  - MARS ARRIVAL DATE F 2450530 I 2 2  M I  
-2 .0  1.098 110.1 .401 1.302 281.0 507.7 
- . I  .556 98 .8  ,514 1.091 188.5 281.5 
1.1 1.484 110.6 .664 1.824 301.3 447.0 
5.18 9 .16  4.45 2e.77 z / i / i  26.1 4 . 0  
,801 2.097A 1 1 5 . 3  
,628A 1 . 6 5 5 0  73.4 
.645 1.878A 116 .6  
10.7 -341  10.714 
.815 2.238A 117.4 
-6631 1.6590 76.8 
.660 1.625A 113.8 
15.6 .464 7.362 
\R 1997) - - - - - -  
.780 1.823A 108.0 
.530A 1.6520 6 5 . 5  
,613 3.036A 122.7 
16.5 ,184 6.988 
,719 4 . 6  
1.369 2 . 1  
1.114 4 .0  
118.6 2 6 4 . 0  
.743 7.4 
1.374 2.3 
1.077 4 .7  
8 5 . 5  231.3 
- -__- -. 
-665 2 . 5  
1.354 1 . 9  
1.217 2.5 
173.3 246.4 
-13.9 2 4 9 . 6  
6 . 7  331.9 
3 1 . 1  81.3 
-58.8 81.iL 
-10.1 e52 .5  
8 .8 332.9 
33.9 90.8 
85.4 93.00 
, ... - . 
- 1 5 . 6  243.8 
4 . 2  327.8 
25 .1  6 2 . 9  
-4.5 I 6 . 0 L  
- 2 . 4  1.110 109.6 ,408 1.344 285.1 502 .2  ,796 1,891A 1 1 0 . &  .683 3 . 1  -15.5 248 .1  
- . 4  ,577 99 .3  .479 1.121 190.4 292.9 .584A 1.6570 6 9 . 6  1 .363  2.0 5.2 330.8 
6 .46  9.83 4 .03  20.67 2/1/1 22.4 5 .7  12 .2  .249 9 . 4 3 7  156.6 249.5 -22 .1  74.3L 
- . R  .594 99 .7  .452 1.146 192.2 303.9 .628A 1.6630 73.3 1.370 2 . 1  6 .5  3 3 2 . 8  
7.19 10.56 3.73 18.86 2 /1 /1  19 .6  8 . 1  10.7 .338 10.767 120.7 263.1 -56.9 80.2L 
. I  1.439 m 8 . i  ,572 1.473 309.0 449.5 .630 2 . 3 1 6 ~  119.7 i . i 6 3  3.3 28.2 72.2 
-3.1 1.124 109.1 . 4 i 8  1.393 289.2 496.7 . a i l  1 . 9 7 5 ~  112.4 .702 3.9 - 1 4 . 7  zs i .8  
- . e  1.402 1 0 5 . 7  ,493 1.274 311.0 452.4 ,646 1 . 9 0 3 ~  116.7 1.118 4 . 0  31 .0  81 .6  
5- 320 5- 530 .367 139.5 6 . 3  
I- 560 5- 722.5 , 1 7 7  175.0 - . 6  
5- 722.5 5- 800 .421 327.3 -2 .6 
18.65 11.46 7.73 
5- 330 5- 530 , 3 7 0  144.9 - .6  
5- 5 6 0  5- 728.5 ,160 171.4 - . 7  
5- 728 .3  5- 810 .361 334.7 - 6 . 7  
19.35 11.34 7.80 
1- 560 5- 734.2 .162 168.3 - 1 . 5  
21.22 11.94 8 .53  
5- 340 3- $30 .404 147.6 -17.4 
5- 734.2 5- 820  .3n9 341.5 - 1 1 . 8  




-1 .6  




-1 .7  
-.I 








- MARS ARRI 
1.371 103.4 
1 . 1 5 5  108.2 
1.091 109.3 
,564 i 0 z . z  
1.489 110.7 
8.54 4 .66  
.432 1.452 293.5 491.3 
-431  1.166 193.8 314.7 
17.32 2/1/1 18 .5  11.1 
.449 1.524 291.8 486.0 
.416 1.102 195.2 325.4 
.368 1.068 316.5 459.6 
[VAL DATE c 2450540 ( 1 AI 
.383 1.276 281.1 512.2 
.517 1.095 191.9 281.4 
.673 1.818 307.7 446.5 
22.94 2 /1 /1  29.3 4 . 0  
,426 1.150 313.4 455.7 




1 5 . 1  ,462 
- 8 4 0  2.208A 
.690A 1.6730 
.674 1 .46 lA  
2 4 . 1  .630 












4 I 680 
___ 
10S. l  
6 5 . 3  
122.8 













2 5 4 . 9  
333 .6  
9 1 . 1  
92.60 





2 4 5 . 1  
328.9 
63 .2  
rs .EL 
5 . 6  -12.4 
2.3 8.4 
4 . 6  33.7 
2 3 1 . 7  86 .0  
1 1 . 2  - 4 . 1  
2.5 11.2 
5 . 2  36 .2  
248.0 69.5 
2 .4  -15.6 
1.9 4 . 1  
2 . 6  2 5 . 1  
247.7 -4 .4  
S- 300 5-  540 .356 126.1 14 .2  
5- sro 5- 711.3 . z i 7  179.5 - . 2  
5- 7 t i . 3  5-  180 . s r s  312 .1  2.5 
17 .31  12.15 7.49 
5- 310 5- 5 4 0  .349 133.1 11.3 -2 .0  1 .101  108.7 -386  1 .311  2 8 5 . 1  506.7 ,804 1.817A 107.4 ,572  2.8 -15.7 249.9 
5- 5 7 0  S- I 1 7 . 2  ,199 1 7 5 . 6  .I - . 5  .587 102.4 ,482 ! . l e 7  194.1 292.9 .583A 1.6700 69.5 1.364 2 . 0  5 . 1  3 3 1 . 7  
I- 717.2 5- 790 .494 320.2 .4  .i 1.443 i 0 8 . 1  .579 1.498 309.4 448.9 , 631  2 . 3 6 5 ~  119.8 1.168 3 . 3  28 .2  7 2 . 5  
1 7 . 3 5  11.60 7.35 S.76 9.14 4.25 20.79 2 / 1 / 1  25 .0  1 . 7  12.4 ,246 9 . 2 6 8  157.5 250.3 - 2 1 . 2  74.0L 
5- 320 5- 540 . ~ 4 4  139.7 7 . 5  
5- 5 7 0  5- 7 2 3 . 0  .la7 171.8 1 .0  
1 7 . 6 2  11.22 1 . 2 5  
5- 7 2 3 . 0  5- 800 .423 327.9 - 2 - 6  
-2 .5  1.113 108 .2  .393 1.351 289.3 5 0 1 . 3  .e20 1.88lA 109.5 ,689 3 .4  -15 .3  2 5 3 . 8  
- . E  .604 102.7 . 4 5 5  1.153 196.2 304.2 .628A 1.6780 73.3 1.372 2.0 6 . 3  333.S 
- . e  1.404 1 0 5 . 1  .498 1.288 311.4 451.9 .e46 1 . 9 2 9 ~  116.8 1.121 4.0 31.11 81 .9  
0.40 9.77 3.97 18.95 z / i / i  21.8 8 . 0  10.5 . 336  10.913 122.0 262.5 - 5 5 . 8  7 9 . 1 ~  
9-  3 3 0  5-  540 -342  145.4 2 . 0  - 3 . 5  1 .126 107.6 .402 1.397 293.6 495.9 ,835 1.959A 111.5 .707 4.5 - 1 3 . 8  257.2 
5-  S I 0  5-  728.8 . l r 9  168.3 1.0 - 1 . 1  .617 102 .9  . I 3 5  1.175 198.0 315.1 ,664A 1.6860 76.8 1 . 3 7 8  2 .2  8 . 1  3 3 4 . 0  
5- 7 2 0 . 0  5-  810 . 3 6 i  3 3 5 . 2  - 6 . 6  - 1 . 8  1.373 103 .4  ,429 1.157 313.8 455.3 1 . 6 5 3 ~  114.0 1.082 4 . 6  3 3 . 6  91.4 
18.09 ii.00 7.21 7.09 i n . 4 r  3 - 7 9  17.38 z / i / i  19.7 10.9 14.7 .MU 7.827 85 .7  234.5 8 5 . 6  8 e . m  
- 6 . 2  1 .141  107.0 , 4 1 5  1.452 298.1 490.6 . 850  2.0531 113.3 ,725 1.3 - 0 . 4  259.9 
- 1 . 6  , 6 2 6  103.1 ,420 1.192 199.5 325.9 .691A 1.6920 8 0 . 1  1.3RZ 2 . 4  1 0 . 6  3 3 3 . 0  
- 2 . 7  1 .348  101.3 .371 1.072 316 .8  459.2 , 6 7 5  1.470A 111.3 1.010 5.1 3 6 . 0  100 .9  
7.95 11.32 3.67 16.09 2/111 2 0 . 5  1 4 . 3  24 .0  .629 4.806 6 8 . 2  2 4 8 . 7  6 8 . 2  101.flC 
5-  1 4 0  5- 540 .35t  149.5 - 6 . 4  
5- 5 7 0  5-  7 3 4 . 7  . 1 7 4  165.3 . 4  
9- 7 3 4 . 7  5-  020 .309 342.0 -11.4 
19.00 11.05 1.38 - _  - -- . M A R S  ARRIVAL DATE : 2450550 (11  APR 1997) - 
5-  300 5- 3 5 0  - 3 4 2  126.1 14 .7  -1 .5  1.085 108.6 .368 1.256 2 8 1 . 1  516.7 
3-  711.9 5-  780 ,579 312.7 2 .4  1.0 1.495 110.7 - 6 8 2  1.936 308.2 443.9 
16 .80  12.19 1.20 4.61 8.00 4.99 23.11 2 /1 /1  33.0 4 . 1  
5 -  580 5- 711.9 .230 176.4 1 .2  - . E  . s 7 r  ios.8 .522 1.105 195.7 281.5 
.794 
.528A 
. 6 1 5  


























1.6610 6 5 . 2  
3.2S6A 123 .0  
-179 4.710 
.651  Z.2 -15.4 245.9 
1 . 3 5 8  1 . 9  4 . 1  329.8 
1 .230  2 . 6  25 .2  63 .5  
1 r 3 . 6  24e.r  - 4 . 3  7 5 . 6 ~  
.e15 
. 5  I 9  





.425 . sell 
3 . 3 9 I  
* 282 








* 3 4 4  
1 . 8 3 4  
.437 
. t 6 4  
. e l 4  
.99L 
i .nz9 
. 4 g r  
e . 4 4 5  
5- 310 5- s m  ,352 
9- r i 7 . 8  J- 790 .497 
e- sno 5- 723.5  .203 
s- res.5 I- 800 .42s 
5- 580 5- 1 1 7 . 0  ,214 
16. I 3  
3- 320  I- 5 5 0  , 3 2 6  
16 .08  
133.2 12 .0  
172.4 2 . 0  
320.7 - 4  
139.8 8 . 1  
328.4 - 2 . 5  
11.18 6.85 
11.60 1.01 
168.6 2 .5  
- 1 . 7  1.094 107.9 ,368 1.205 2 8 5 . 3  511.3 
. I  1.447 i 0 8 . i  , 5 8 5  1.523 309.8 448.4 
- . 5  .600 105.8 ,487 1.138 198.2 293.3 
5 . 1 4  8 .52  b . 5 9  20.92 2 /1 /1  28 .1  5 .6  
1 .758 I  104.6 
1.6920 69.4 
2 . 4 l S A  119.9 
-244 9.246 
,665 2 . 6  -15 .8  P51.3 
1.368 1 .9  5.0 332.3 
1.173 3 . 3  ee .2  72.8 
i s e . 0  esn.8 - 2 0 . 6  7 3 . 6 ~  
1 . 3 7 5  2.0 6 . 1  3 5 3 . 8  
122 .1  262.4 - s 5 . 9  79.31 
.679 3 . 1  -15.8 2 5 1 . 8  
1.125 4 . 0  30.9 82.2 
-2 .1  1.105 107.5 ,371 1.318 289.5 5 0 5 . S  
- . 8  .617 105.8 ,480 1.166 200.1 304.7 
- . 8  1.407 105.7 ,503 1.300 311.7 651.4 
3 -  330 5- 550 ,319 141.8 3 . 9  -2 .7 1.116 106.6 ,317 1.355 293 .9  500.6 
I- 729.2 5-  810 ~ 3 6 2  336.4 - 6 . 4  -1.7 1.375 103.4 .432 1.165 314.1 414.9 
5.70 9 . n ~  4.53 i s . 0 3  z / i / i  24.3 7.9 
5-  581) 5 -  729.2 . i 9 5  165.3 2.6 -1.1 .em 105.9 . w i  i . 1 ~  202.6 3 1 5 . 8  





,694 3 . 8  - 1 4 . 6  219.3 
1.381 2 . 1  7.8 3S4.2 
1.081 4 . 6  33 .5  91.6 
8 4 . 2  238.4 8 4 . 2  93.3D 
.710 5 . 4  -12.0 e42.S 
1 .386 2.3 10 .1  332.8 
1.01L 5 . 1  3 5 . 1  101 .2  
66.1 240.1 06.1 103.00 
I- 3 4 0  5- IS0 .318 150.6 -3 .5  
5- 735.2 5- 820 ,309 342.4 -11.5 
I- 580 ?I- r 3 5 . e  . t e n  i m . 6  2 . 2  
i r . 7 4  1 0 . 7 7  6 .73 
- 4 . 2  I . 1 2 9  106.0 .385 1.397 298.4 491.4 
-1.5 ,640 105.9 ,428 1.207 204.2 326.8 
6.97 10.35 4.04 16.13 2/1/1 20.4 1 4 . 1  
-9.7 1.142 105.3 .396 1.447 303.0 490.3 
-2.1 ,647 105.9 ,415 1.219 205.3 358.6 
-3.4 S.331 99 .2  ,326 1.022 321.6 482.6 
8.13 11.50 3.96 15.10 2/1/1 26.4 17.2 
-2.7 1.349 101.3 .3 r3  1.077 117.2 458.0 
1.936A 110.4 
1.7210 80 .2  
1.479A 111.3 
.e28 4.894 
5- 1 5 0  5-1 ( $ 0  . 351  151.6 - 2 2 . 7  
8- 860 5- 142.0 . l e ?  160.3 .9 
19.48 11.3s 7.40 
5- 560 5- 7S8.6 ;188 161.3 1 . 7  
S- 136.0 I- 060 .284 353.9 61.0 
C0.41 9.01 5 . P l  
5- 742.0 I- 030 ,265 349.2 - 1 7 . 2  
I- 400 3- 5'30 . L I S  189.0 4 .8  
e.020.4 112.1 
1.?260 13.6 
1 . S I I S A  108.9 
. o w  3 . 1 3 I  
1 .8 1.218 i00.0 .490 1.891 329.3 m . 0  - i . o  ,044 105.9 . e a  1.214 204.9 332.9 
11.5 1.257 9S.b . l e0  -856 319.7 5 l l . O  
10.90 13.86 3.99 lC.76 1 /1 /2  3.4 I3.1 





STOPOVER TIME = 30 0AYS 1997 INBOUND SWINGBY HlSSI@N OURATl@N i. 4 6 0  CA79 
WARS A R R l V A L  DATE : 2450550 
I 1  APR 1991 - 
LAUNCH ARRIVE SPEED1 R A l  OECLl I 1 V 1 P S I  1 ECCEN SHA WET1 THE12 PERIH APHEL PSI 2 V 2 I 2 DECL2 R A P  SPCCCC 
DEPART SUNGOY EPEECS R A 3  DECL3 1: 3 V 3 P S I  3 ECCEN SUA THE13 THE14 PERIH APHEL PS1  4 V 4 I 4 OECL4 R A 4  SPCEC4 
f)WNGOY RETURN SPEC05 R A 5  DECL8 I 5 V 5 PSI 5 ECCEN SHA THE15 THE16 PERIH APHEL P S I  0 V 6 I 0 DECL6 R A 6  OPECOO 
PROP AERO OVL OVA EVA OVD EVR TYPE SUN A SUN R KAPPA - A  E INC RAP DECLP ETA PERIC 
5- 420 5- 5 5 0  '264 191.8 2 .1  1.4 1.250 96.4 ,546 2.135 341.8 4 5 9 . 2  ,968 S.SOZA 120.0 .eo7 . 7  - 2 2 . 1  er9.s .402 
5- 580 5- 149.9 . i n 5  158.8 -2 .4  -3 .1  .6sn 105.6 .doe 1.225 2ns.o 351.5 .125r  i . m o  87.5 1.391 3 .4  20.3 320.5 . P W  
5- 149.9 5- 900 .239 358.6 62 .3  9 . 1  1.259 94 .2  ,168 ,857 329.8 529.1 .713 l.002A 92.2 .918 -10.3 -34.8 100.S a194 
21.39 9 .62  5 .71  11.77 15.12 3.91 12 .50  1 /1 /2  1.2 84 .6  49 .6  1.051 2 . 3 8 6  69.2 293.1 -40 .1  9 9 . S C  1 - 4 S 6  
MARS ARRIVAL DATE = e450560 (21 APR 19971 . _. _ __ 
I- 300 5- 580 '-330 126.2 15.2 - 1 . 3  1.080 in8.i ,355 1.240 2 s i . i  521.2 . e m  i . 6 e t ~  9 9 . 6  ,647 2.1 - 1 5 . 1  246.3 . i 9 5  
3- 590 5- 712.5 .250 173.3 2.5 - . e  ,595 109 .1  .528 1.122 2 0 0 . 0  282.2 . ~ 2 9 ~  i .7140 65.1 1.363 1 .9  4 . 0  330.4 .so3 
I- 712.5 5- 700 ,583 313.3 2..4 1.0 1 .500  110 .1  .692 1.999 308.6  441.4 . a 6  5 . 3 8 2 ~  123.1 1.230 2 . 6  2s.s 63.8 .eo@ 
5- 590 5- 1 i 0 . 5  .234 169.3 3.4 - . 5  . a 8  109.4 .494 1 . 1 5 ~  2 0 2 . 8  294.1 1.1280 69 .4  1 .373  1 . 9  4 .9  3 5 2 . 1  ,499 
s- 118.5 s- 190 .499 321.3 .s  .i 1.451 108.1 .592 1.549 310.2 441.9 .632 2 . 4 6 7 ~  120 .1  1.178 3.5 20.2 13.1 .en1 
16.58 12.43 6 .96  4.14 7.54 5.47 23.29 2 /1 /1  31.2 4 . 3  1 1 . 2  .ill 6 . 6 9 9  173.6 249.4 - 4 . 5  I 5 . 3 L  1.009 
5- 310 5- 160 ,318 133.2 12.6 - 1 . 5  1 .089 107.3 ,352 1.265 285.4 515.9 .E l9  1.7101 102.0 -659  2.4 - 1 5 . 1  252.5 ,214 
16.40 11.81 6 . r 2  4 .59  1.98 5 .09  21.04 2 / 1 / 1  31 .6  5 .6  12.2 .e41 9 . 4 1 6  158.1  251.0 -20.6 73.2L L.029 
I- 320 5- 560 .308 139.9 9.5 -1 .7  1.098 106.5 
S- 190 5- 124.0 .e24 165.7 3.9 -.8 , 631  109.2 
16.44 11.36 0.52 5.08 8 . 4 t  4 .83 
I- 190 5- 129.1 . E 1 1  162.1 4 . 1  -1.1 .648 109.1 
5- 729.7 5- 810 ,363 336.1 -6 .3  -1 .1  1.377 103.4 
16.63 11.03 6 . 3 6  5.60 8.98 4 .66  
I- 124.0 5- 800 .426 328.9 -2.5 - . e  1.410 105.7 
I- 330 5- 560 .299 146.0 5 . 5  -2 .2 i . i n 8  105.8 
.353 1.292 289.1 510.6 .a36 1 . 1 4 7 ~  104.0 
. 4 m  1.187 205.4 305.7 1 . 1 4 3 ~  73.4 
.si11 1 . 3 1 3  312.1 451.0 .647 1.979A 111 .1  
. v i s  1 .322 2 9 4 . 2  505.4 . ~ S P  1 . 1 9 2 ~  i n 5 . 9  
17.50 wi / i  23.8 10.5 1 3 . 9  .455 8.256 
19.12 2/1/1 21 .2  7.8 9 . 8  .331 11.690 
.449 1.211 207.6 317.0 .668A 1.7550 77.0 




120.6 0 6 2 . 1  
.683 3.3 
1.387 2.0 
1.087 4 .5  
80.9 241.3 
- a 5 . 7  2 5 1 . 1  
5.9 3 5 3 . 9  
3 0 . 9  82.4 
-17.4 19.6L 
-15.9 2 6 1 . 1  
1.4 333.9 










I- 410 I- 560 .233 1 8 9 . 1  
5- 143.9 5- 890 .258 356.3 
19.36 9.64 
I- 420 5- 560 ,226 189.9 
I- ssn 5- 143.9 ,208 1 5 8 . 1  
I- 590 5- 7so.n .zn5 157.4 
5- m . 0  I- 900 . 2 4 i  358.8 
19.69 9.48 
4 . 3  1 . 5  1.207 91 .2  
2 .4  - 2 . 1  .e65 108 .1  
6 1 . 2  10.4 1.258 9 5 . 1  
5 . 2 0  9.71 i 3 . 0 1  4.44 
3.5 1.3 1.219 95 .3  
.3 -2.8 .666 108.4 
62 .6  9 . 8  1.259 94 .2  
5 .09  10.22 13.58 4 .39  
-451  1.754 336.7 
.173  .856 324.4 
12.58 1/1/2 4 . 1  
.423 1.244 210.6 
. 4 7 i  1 .040 343.3 
. 4 i e  1.246 210.1 
12.52 i / m  3.0  








8 4 . 6  
280.4 
326.0 
i n 1  .n 












1 . 3 1 1  
S- 430 5- 560 .223 188.4 3.6 1.2 1.231 93 .1  .493 1.931 350.5 462.2 ,980 2.882.4 118 .3  .a41 1.0 - 2 1 . 1  283 .0  .444 
1- 590 5- 7 ~ 1 . 0  .en4 2 s 1 . i  -4 .7  - 4 . 3  .664 107.8 . * i s  1 .241 2~19.8 563.6 ,126 1.7560 9 1 . 1  2.396 4 .3  2 5 . 0  3in .s  . m e  
I- 1 ~ 1 . 0  5- 910 .246 1 . 3  68.0 10.4 1.262 93.1 ,164 .a60 331.6 534.1 ,119 i.002~ 91 .1  . 9 i s  - 1 1 . 7  -31.9 100.4 . a s  o 
eo . ia  9 .40  5 .03  10.n 14.01 4 .36  12.76 11112 2.3 89.6 52.7 .992 2.255 7 0 . 1  2 8 7 . i  -34.6 115.60 1 . 2 4 5  
5- 440 5- 560 .226 1 8 5 . 1  4 .1  1.1 1.242 90 .6  ,514 2.026 358 .3  459.8 .983 3.068A 119 .1  .856 1.2 -21.3 283.9 . 4 6 1  
I- 590 5- 166.9 ,244 154 .2  - 2 6 . 7  -12 .8  .654 106.6 ,415 1.222 206 .9  378.2 . 1 1 5  1.7290 95.3 1.393 12.5 52.9 299.4 . 316  
s- 766.9 5- 0 2 0  . s i 6  10.2 83 .5  17.2 1.266 91.4 . i 6 2  .e64 349.9 538.8 . 1 2 4  i . n o 4 ~  90.2 .e14 - 1 9 . 1  - 4 3 . 3  i01.3 . sea  
21.61 10.42 5 . 0 8  i i . 1 9  14.55 5.34 14.11 ~ 1 1 2  2 . 1  92 .2  35.4 .res 3 . 2 9 2  8 3 . 6  288.7 -18.0 134.40 .974 
. - . - - _. . - MARS ARRIVAL DATE = 2 4 5 n s ~ o  ( i HAY 1997) ----..- 
5- 300 5- 510 .320 126.2 15 .6  -1 .1  1.076 107.6 .345 1.228 281.1 525.8 ,805 1.651A 91 .2  ,646 2 .0  -14.7 2 4 6 . 0  .)I7 
I- en0 5- 1 1 3 . 2  . Z I I  1~~1.3 3 . 8  - . 2  .e20 113.8 .s37 1 . 1 5 0  204.9 283 .3  .LWA 1 . 1 6 7 ~  65 .1  1.511 1 . 9  4.0 330.8 . s o 7  
5- 1 1 3 . 2  I- 780 . S O T  314.0 2 . 3  1.0 1 .506  110.1 . T O E  2 .011  309.0 444.8 3 . 5 2 5 ~  123.3 1.243 2 . 6  2 5 . 3  6 4 . 2  ,695 
16 .66  12.92 6 .76  3.74 7.14 6 .16  23.41 2 / l / l  42 .2  4.4 16.9 .114 8 . 8 0 1  173.6 249.6 - 4 . 4  74.7L 1 .013  
5- 310 I- 510 . 3 m  133.2 13 .2  - 1 . 2  i . 0 8 4  106.7 .339 1.248 205.5 520.6 .a25 1 . 6 7 2 ~  99.4 .656 2.3 -1s .4  252.8 . i 9 4  
5- 600 5- 718.9 .262 166.5 4 .6  - . 5  .642 113 .1  .504 1.188 208 .1  295.6 .Sa96 1.7860 69.5 1.381 1.8 4 . 7  332.7 . IO2  
S- 118.9 5- 190 -502  321 .9  .3 . l  1.453 108.1 .599 1.578 310.6 447.4 .633 2.5221 120 .2  1.182 3.3 2 8 . 2  73.4 .606 
16.38 12.26 6.49 4 .12  7.52 5 . 1 1  21.16 2 / 1 / 1  3 5 . 7  5 .6  11.6 .e38 9 . 8 6 7  157.5 250.8 - 2 1 . 3  7 2 . I L  2.114 
s- $ 2 0  5 -  570 .293 139.9 1 0 . 3  -1 .4 1.092 105.9 . 3 3 7  1 .211 289.9 515.4 ,843 1 . 6 9 9 ~  101.4 .667 2.5 - 1 5 . 8  258 .2  .212  
5- 600 5- 724.S .252 163.2 5 .1  - . 8  .659 112.7 .479 1.220 210.9 307.3 .635A 1.8040 7 3 . 6  1 . 3 t 9  1 . 9  5 . 8  3 5 3 . 5  .426 
5- 724.Y 5-  600  .428 329.4 - 2 . 1  -.8 1.413 1 0 5 . 1  .512 1.328 312.4 450.5 ,648 2.008A 117.2 1 .132  3.9 30.6 62 .7  . 5 2 r  
16.31 1 1 . I l  6 .25  4 . 5 4  1 .93 5.52 19.21 2 /1 /1  30 .6  7.6 9 . 2  .328 12.484 116.6 264 .2  -61 .4  80.7L 3.767 
5-  330 5- S I 0  , 283  146 .1  6 . 8  
I- 130 .2  5- 610 .364 3 3 6 . 6  - 6 . 2  
16.39 11.40 6 .05  
5- 3 4 0  5- 570 ,274 151.6 2 . 1  
5- 600 5-  136.3 -240  1 5 8 . 5  5 . 1  
16.58 11.11 5 .89  
5- 600 5- 1 3 0 . 2  . e 4 5  i 6 n . s  5 . 3  
5- 1 3 6 . 5  5 -  820 .sin 343.4 -11 .0  
- 1 . 1  
- 1 . 1  
- 1 . 7  
4 .99  
- 2 . 3  
- 1 . 5  
- 2 . 6  
5 . 4 7  
1.101 105.1 
1.319 103.4 
. 6 7 2  112.4 
8.38 5.35 
.331  1.296 294.5 510.3 
,461 1.245 213.3 3 1 8 . 1  
17.57 2 / 1 / 1  26.6 10 .3  
.439 i . 1 ~ 1  314.8 454.0 
.339 1.324 299.2 505.3 
.448 1.264 215.0 33o.c 
.378 1.089 311.9 4 5 I . 8  
16.23 2 /1 /1  23.8 13.4 
.860 1.733A 103 .3  
.61lA 1.8190 1 7 . 3  
.663 1.699A 114.3 
13.8 -455 8.321 
.a76 1.113A 105 .0  
.671  1.5OOA 1 1 1 . 6  
23.7 .625 4.863 
. W O A  1 . 8 3 0 0  80.8 
.678 2.9 - 1 5 . 3  262.7 .230 
1.395 1 .9  1 . 1  3 3 3 . 1  .364 
1.090 4 . 5  33.2 92 .2  .456 
75.4 2 4 3 . 0  7 5 . 4  91.70 3 .316  
1.399 2 . 0  9 . 1  3 3 0 . 1  . s i n  
.690 3.6 -14 .3  266.3 . 2 5 0  
1.051 4 . 9  3 5 . 3  101.8 . 5 9 8  
S8.1 248.7 5 8 . 1  108.0C e . 4 1 6  
5- 310 I- S I 0  .269 1 5 5 . 8  - 5 . 6  - 3 . 6  1 .121  103.4 .343 1 . 3 5 5  304.0 500.4 .891 1.819A 106.5 - 1 0 3  5 . 0  - 1 1 . 5  269.2 - 2 1 1  
5- 600 5- 143.7 ,235 156.9 4 . 1  -2.0 .686 1 1 1 . 1  . 4 3 7  1 .216 216.1 342.8 .718A 1.834C 84 .8  1 .403  2.3 12.2 324.9 .e64 
5-  743.7 5- 030 .264 3 5 0 . 6  -16.4 -3.2 1 . 3 3 6  99 .0  .312 1.035 322.9 461 .2  .69 t  1 . 3 1 8 A  109.2 1.033 5 .0  3 6 . 3  111.8 a 3 5 1 1  

















4 2 0  
600 

























1sa .s  
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l I . 1 1  
188.0 
156.9 






185 .0  
156.6 
1.4 
9 .50  




, 1 3 . 1 1  
5 . 7  
4 . 0  
61 .9  
4 . 7 s  
5 .1  
2.3 
63 .3  
4.64 
5 . 5  
-1.3 
68 .2  
4 .58  
. . _  
1 6 . 1  
4.9 
2.3 
6 .61  
1 . 5  
- 2 . 0  
10 .6  
8.48 
1 . e  





- . 9  
- . 3  
3.41 
1n.c 
10 .5  
. 
I .n 
1 .186  96.2 .399 1.609 338.2 474.8 
.686 111.7 . 4 3 7  1 .216 216.2 343.6 
1.258 95 .0  , 1 1 3  .856 324.6 523.0 
11.85 5.10 12.63 1/11?. 6.5 78.8 
.686 111.4 .432 1 .271  216.1 333 .2  
1.195 94.3 . 4 i 2  i.660 545.1 411.6 
1.259 94 .2  ,168 .e58 330.2 528.9 
12.25 5 . 0 1  12.56 i / i / 2  5.4 84.5 
.961 2 ,2501  113.5 
. l l O A  1.8340 R5.0 
. i n 8  i . 0 0 4 ~  93.5 
54.6 .e78 c . ten  
.976 2.344A 114 .3  
.126A 1.8290 88.0 
,713 1.002A 9 2 . 2  
55.5 1.007 2 , 1 4 6  
1.e04 92.2 .426 1.111 352.6 4 6 8 . 9  .982 2.4391 1 1 5 . 1  
.683 110.7 .428 1.269 215.1 364.3 ,726 1.8120 9 1 . 3  
12.62 4.92 12.78 1 /1 /2  4 . 6  89.5 57.1 -982 2.094 
1.262 93 .1  .164 .e60 337.7 s34.1 . 1 i 9  1 . 0 0 2 ~  91.2 
iY 1997) - - 
. I 8 1  .I - 2 2 . 5  2P2.8 
. b o 3  2.3 1 2 . 5  324.5 
72.4 100.9 -46.6 81.3L 
. 9 i 8  - i o .  I -33. I 101 .n 
,193 .8 - 2 1 . 8  984.1 
,403 2 . 1  i s . ?  311.8 
,910 -10.6 -35.4 i o n . 6  
69.7 292.4 - 4 2 . 0  100.60 
.8OS 1 . 1  -21.3 285.9 
,403 3 . 6  20.8 S09.1 
71.0 2 8 8 . 9  -36.9 115.00 
. 9 i s  -11.8 -38.0 100.4 
- .- 
. se.4 
. 2 e 2  
.p03 
, 0 5 6  
,J I 6  
3:: * 
. 1  5 4  
.392 
.24 I 
.214 . n 74 
.646 2 . 0  -14.0 214.9 . 1 6 Z  
.383 1 .8  3.9 330 .8  . 5 9 2  
13.4 249.3 - 4 . 7  74.0L 1.04s 
.251 2 . 7  25.4 64.5 .703 
I- 320 I- 500 .e81 140.0 1 i . i  -1.1 i .me iaa.3 .324 1.255 290.1 ~ 2 0 . 2  .e49 1 . ~ 1 ~  9 9 . 0  .m.s e , 4  -11.4 ~'~8.8 . ige 
5- r 2 s . i  5- eon .430 330.0 -2.4 -.e 1.418 105.1 . s i 7  1.344 312.8 450.0 .e40 e . 0 ~ 9 1  117 .3  1.136 3.0 30.7 8 3 . 0  - 5 3 1  
16.53 i e . 4 e  0 . 0 3  4.07 1.47 0.43 19.31 w i / i  34.5 7 . 5  0.4 .see i3 .oes  108.4 2 7 0 . 3  -69.1 6S.SL 4.104 
S- 610 S- 72S.l .e87 161.3 6 . 1  - . 8  .690 116.3 .495 1.270 217.1 309.7 .641A 1.8900 73.8 1 .401  1.6 5 . 6  312.6 - 4 3 0  
3 08 
STOPOVER TIME : S O  C A Y S  1997 INDOUNC SWINGOY MISSION DURATION 1 $00 C A Y S  
M A R S  ARRIVAL CATE 2 4 5 0 5 8 0  
11 M A 7  1997 
1 1 V 1 P S I  1 ECCEN SMA THE11 THE12 PERIH APHEL P S I  2 V 2 I 2 CCCL2 RA2 S P C C D Z  
I 3 V 3 P S I  3 ECCEN SMA THET3 THE14 PERlH APHEL P S I  4 V 4 I 4 DECL4 R A l l  SPEFC4 
1 5 V 5 PSI 5 ECCEN SMA THE15 THET6 PERIH APHEL P S I  6 V 6 I 6 D E C L 6  R A 6  SPEED6 
O V A  EVA DVD EVR TYFE SUN A SUN R KAPPA - A  E INC RAP CECLP ETA P C R l C  
- 1 . 3  1 .096 104.4 .321 1 . 2 7 6  294.8  51S.2 ,866 1.6861 100.8 .614 2 . 7  - 1 5 . 4  263.8 e208 
- 1 . 1  .701 115.6 .479 1 .297 219.5  321.1  ,676A 1.9170 7 7 . 7  1.406 1 .8  6 . 9  131.6  , 3 6 5  
- 1 . 7  1.382'103.4 .443 1 .191 315.2 453.5 .663 1 .7181 114.4 1.093 4 .4  33 .1  92.5 .461 
4.46 7.85 6.24 7.65 2 /1 /1  30.0 10.1 14.1 ,450 8 . 1 7 2  6 7 . 1  2 1 3 . 1  6 7 . 1  102.10  5 .229 
LAUNCH ARRIVE SPECCl R A I  CECLl 
DEPART SWNGOY SPEED3 RA3 DECL3 
SWNGBY RETUPN 5 P E E C 5  R b 5  0ECC5 
PROP AERO DVL 
5 -  330 5- 580 .269  146.2 7.9 
5 -  610 5-  130.9 ,200 159.0  6 . 3  
5-  730.9 I- 810 .365 337.1  - 6 . 1  
16.511 12 .04  5 . 8 0  
5- 340 I- 5P0 
5-  610  I- 737.0 
.s- 737.0 5- 020 
s- 350 5- 5 0 0  
5- E l 0  I- 745.4 
5-  746.4 5- 8311 
5- 4211 I- 580 
S- 610 I- 7 5 0 . 7  
I- 710.7 I- 900 
. -  
.257 151.9  3 . 9  
.274 1 5 7 . 2  6.1 
.310 3 4 4 . 1  -10 .8  
16.56 11 .69  5 .60  
.240 156.5  - 1 . 8  
.267 1 5 6 . 1  5 . 0  
, 263  351.9 -15.6 
16.66 1 1 . 3 6  5 . d )  
-1.7 1.104 103.5 
- 1 . 5  .709 115.3 
-2 .5  1.355 1 0 1 . 1  
4.86 8 . 2 5  6.09 
.321 1 .299 299.6  510.3 ,883 1.715A 102.4  .685 3 . 1  - 1 4 . 1  261.9  e 2 2 5  
.466 1.315 221.3 332.7  ,702A 1 .9290 8 1 . 4  1 . 4 1 0  1.9 8 . 6  320.6 ,110 
.382 1 .097 318.5 457.2  ,618 1.515A 1 1 1 . 7  1.060 4 . 8  3 5 . 0  102.2 .4111 
.322 1 . 3 2 4  304.6  5 0 5 . 6  ,898 1.7509 103.9  .69S 3 . 9  - 1 3 . 1  271 .2  ,243 
.455 1.325 222 .2  346.9  ,722A 1 .9280 8 5 . 9  1 .413 2 . 2  1 1 . 7  521.1 -263 
.339 1 .048 324.2 459.7  .693 1.403A 109.5  1 .039 4 . 8  3 1 . 4  1 1 2 . 1  , 3 5 5  
6.30 2/1 /1  26.5 1 5 . 1  2 4 . 8  .624 4 . 6 5 9  5 1 . 7  247.7  5 1 . 7  i i 2 . 4 0  e.202 
15.31 21111 24 .1  15 .0  40.9 .86e e . 8 6 2  42 .5  2 4 8 . 3  42.5 124.90  1 . 6 1 7  
-2 .4  1.113 102.6 
- 2 . 0  ,713 114.8 
- 3 . 1  1.3411 9 8 . 8  
5.30 8 . 6 9  5 .92  
,111 184.3  6 . 0  
.e63 156 .0  3 . 8  
. 2 5 0  359.9 6 4 . 5  
1 1 . 8 5  111.12 4 . 3 0  
1 . 2  1 .176 93 .4  $365 1.542 347.2  4 7 8 . 2  ,979 2,105A 1 1 1 . 2  .768 . 9  - 2 1 . 3  2 8 6 . 2  -336 
-2 .4  .712 114.4 .451 1 .322 222 .0  355.0  .726A 1 .9180 8 8 . 4  1 .113  2 . 4  1 1 . 9  31S.3 , 2 5 1  
10.4 1.2611 9 4 . 1  .16P . a50  3317.6 528.7 ,714 1.002A 9 2 . 3  .916 -11 .0  - 3 6 . 0  1011.6 .2L14 
7.73 11.111 5 . 8 2  12 .64  1/1/2 8 . 0  84.5  59 .1  .958 2.028 70 .0  2 9 0 . 9  - 4 2 . 3  102.2D .904 
MARS ARRIVAL DATE = 2450590 ( 2 1  HAY 1997) 
1- 3110 (I- 590 .306 126.4 16.6 
5-  620  I- r 1 4 . 7  .359 165.4 5 . 8  
I- 714.7 5- 780 . 5 9 7  315.5 2 . 2  
7 . 9 0  14 .04  6 . 5 0  
* . E  1 , 0 7 1  106.9  ,330 1,210 281.0  533.0  .811 1.60911 92.S ,646 1.9 - 1 3 . 2  243.0  * 1 4 9  
- . 3  .697 122.2  ,570 1.211 217.1 208.3  .547A 1 .9950 6'5.4 1.4111 1.8 3.9 3311a4 , 5 9 1  
. 9  1 .520 110.8 -727 2 .267 3111.1 443.4 ,619 3.914A 123.7 1.260 2 . 7  2 5 . 5  64.9 - 7 1 2  
3 .13  6.54 8.35 23 .91  2 / l / l  54.4 4 . 8  1 5 . 0  .168 7.674 1 7 3 . 0  f248.3 - 5 . 2  72.9L 1 . 1 2 5  
.834 1.617A 9 4 . 8  ,656 2 .1  - 1 4 . 5  251 .8  ,160  
.604A 2.0250 70 .1  1 .410 1 . 7  4.5 331.3  ,5119 
.635 2.671A 1 2 0 . 6  1 . 1 9 1  3 . 3  28 .2  74 .1  .610 
9 . 1  .232 l P . 6 5 7  152.3 e48.7 -26.6 71.RL 2 . 7 0 7  
5- 110 5- 590 
5- 620  5- 720.3 
I- 1211.3 5- 790 
.2no 133.4 1 4 . 4  
.3a3 162.4 6 . 5  
,5119 323.2  .3  
1 .43  14 .06  6 . 1 5  
- . 8  1 . 0 7 7  105.8 .320 1 .225 285.6  530.0 
- . 6  .715 1 2 0 . 9  . 5 4 1  1 .315  2P0.9 300.9  
.l 1.464 108.1 .616 1 .653 311.5 446.2  
3 .38  6 .78  7 .91  21 .48  2 / 1 / l  45.9 5.6 
- . 9  1.0P4 104.8  .313 1 .242 2911.3 525.1 
- . 9  .729 1 2 0 . 0  .520 1.350 2 2 4 . 1  312.9  
- . I  1.420 105.7  .524 1 . 5 6 5  3 1 3 . 3  449.3  
3.67 7.07 7.61 19.44 2 /1 /1  39 .1  7.4 
3-  320 5- 590 
5- 620 5- 725.8 
5- 725.8 5- 800 
1 
.271 140.11 1 1 . 9  
.332 159.9 6 . 9  
.432 330.7 - 2 . 3  
7.13 13 .46  5 - 8 3  
.257 146.3  9 .0 
.323 157.9  7 . 0  
,367 337.9  - 5 . 9  
1 6 - 9 1  12 .98  5.59 
,854 1.631A 9 6 . 6  .664 2.2 - 1 5 . 1  258.9  
.649A 2.11520 74 .3  1.417 1 . 7  5 .4  3 3 1 . 1  
.650 2.08lA 117.5  1 .141 3 .9  311.7 83 .4  
,872 1.648A 9 8 . 4  .673 2 . 4  - 1 5 . 3  264.5 
.683A 2 .0720 78 .3  1 .422 1 . 7  6 .6  329.4 
.664 1.744A 114.6  1.1198 4 .4  3 2 . 9  9 2 . 9  
1 5 . 1  .446 1 .613 56.11 2 4 3 . 2  56.11 108.2D 




4 . 4 5 1  
, 1 80  
. 3 6 7  
,4 66 
2 . 9 5 3  
5- 530 5- 590  
5- 620 I -  731.6 
I- 731.6 5- 8111 
5- 340 5- 590 
5- 6211 I- 738.1 
¶-  138.1  5- 8 2 0  
-1.11 i . 0 ~  m 3 . 9  . S O R  1 . 2 6 0  2 9 5 . 1  520.2 
3 .99  7 .39  7 .39  17.75 e / i / i  3 3 . 8  9 . 8  
- 1 . 2  .739 119.3  ,<(14 1 .377 226.5 324.5 
-1 .6  1 .385  103.3  .440 1 .204 315.8  452.8  
,243 152.11 5 . 1  
.316 156.6  6 . 7  
. 3 l l  345.1  -10 .4  
16.9L1 1 2 . 5 6  5 .37  
.231 157.0  1 . 0  
.304 156.11 5 . 1  
.262 355.1  - 1 4 . 1  
1 6 . 7 3  12.113 5 .17  
- 1 . 3  1 .099 102.9  .305 1 .279 300.1  515.5 .e89 1.670A 100.0 .661  2 . 7  - 1 4 . 9  269.1 .201 
- 1 . 5  ,745 118.6 .492 1.394 220.2  336.4 .7118A 2.11810 82.3 1 . 4 2 6  1 . 8  8 . 2  325.4  . 3 l l  
-2 .4  1 .359 101.1  .388 1.1119 319.3  4 5 6 . 2  .679 1.54LlA 111.9  1.1165 4 . 7  3 4 . 1  102.7 .406 
4.34 7 . 7 3  7.19 16.41 2 / 1 / 1  29 .7  12.5 27 .0  .620 4 . 2 8 0  43.8 2 4 6 . 3  4 3 . 8  110.40  2 .034 
- 2 . 2  .744 117 .6  .478 1 .391 228.4 355.3  .727A 2.0560 88 .5  1 . 4 2 6  2 . 1  1 1 . 7  313.5  2 6 2  
- 2 - 7  1 .353 98.3 .357 1 .005  327.7 4 5 6 . 1  ,698 1.472A 110.2 1 .035 4 . 3  3 3 . 3  114.7  .37Ll 
4 . 7 0  8 . 0 9  6 .86  15 .62  2 / 1 / 1  26.6 12.6 4 8 . 6  ,875 2 . 4 2 8  32 .9  2 4 5 . 0  32.9 137.30  1.2511 
- 1 . 7  1.107 101.9 .3ti4 i .3 i in  3~15.2  5111.8 .go4 1 . 6 9 5 ~  i o i . 4  ,690 3.2 - 1 3 . 9  272.7 . P I L I  5- 350 5- 190 
I- 6211 5- r511.0 
5- 1511.0 5- 8311 
- MARS ARRIVAL DATE = 2450600 ( 3 1  MAY 1997) ---- - -- - ._ .. . . __ 
.3112 1 2 6 . 6  1 7 . 1  
.410 1 6 3 . 6  6 . 5  
-6114 316.4 2 . 2  
19.33 16 .40  6 . 4 2  
5- 300 5- 600 
5- 6311 5- 711.6 
5- 715.6 5- 760 
5- 310 5- 600 
5- 630 3-  721.2 
I- 721.2 5- 790 
5- 320 I- 600 
5-  630  5 -  726.8 
I- 126.6 5- 800 
5- 330 5- 600  
5-  630  5- 132.8 
5-  132.8 5- 810 
- .6  




- . 7  
.l 
3.10 
- . 7  - .9  
-.I 
3.33 
- . 8  
-1 .2  
- 1  - 6  
3 .59  
- 0 9  
- 1 . 5  
- 2 . 3  
3 .88  
1 .069 1116.8 
. 7 5 5  126.4 
1 . 5 2 9  110.8 
6.34 9 . 9 8  
1.075 1 0 5 . 5  
.769 124.8 
1.471 108.1 
6 . 5 1  9 . 4 8  
1 . 0 8 1  104.4  
,780 123.7  
1.425 105 .6  
6.73 9 - 1 2  
1.088 103.4 
. r e 7  i 2 2 . r  
1.390 103.3 
6.99  8 . 8 3  
1.09) 102.4 
,790 121.9  
1 .368  100.9 
7.28 8 .94  
,325 1.204 
a744 2 .419 
24 .20  2 / 1 / 1  
.6t i i  1.403 
280.8 539.5 
224.9  292.7  
310.7  442.6  
6 2 . 0  5 . 1  
, 8 1 2  
.560A 
.6211 
1 3 . 0  
- 8 3 6  
.616A 
.636 












3 1 . 1  
1.595A 9 0 . 2  
2.2460 6 5 . 8  
4.218A 1 2 3 . 9  
.165 8 .862 
,651 
1 .427 

















34 .6  
1 . 9  
1.6 
e .  7 
246.2  
1 . 7  
3 .3 
247.1  
2 .1  
1 .6  
3 .9  
f236.4 
2.3 
1 . e  
4 .3  
242.2  
2 . 5  
1 . 7  
4 .8  
244.3 
2 . 0  
- 1 2 . 1  240.3  
3.8 329.3 
2 1 . 5  65 .4  
- 6 . 3  71.4L 
.139 





3 . 6 1 9  




. I 7 0  
.369 






,282 1 3 3 . 5  15.0 
.41111 1 6 1 . 0  7 . 1  
.513 324.1  . 3  
1 8 . 6 t  15 .52  6 . 0 3  
.313 1 .217 285.6  534.7 
. 5 7 5  1 .449 228.8  305.3 
,628 1 .709 312.1  445.4 
21 .69  2 / 1 / 1  52.2 5 . 7  
i . 5 9 9 1  9 2 . 4  
2 .2810 7 0 . 6  
2.783A 120.6 
.228 16.870 
2 .3100 75 .0  
2.138A 117.7  
.317 14 .249 
1 . 6 0 6 ~  94.3 
-13 .  7 250.2 
4 . 4  3 2 9 . 6  
28.2 74 .6  
-36.3 72.6L 
,263 140.2  12 .7  
,387 1 ~ 9 . 0  7.4 
,435 331.6 - 2 . 3  
10.15 14 .83  5 . 1 1  
,247 146.4 10.0 
.376 157.4 7.4 
1 7 . 8 5  14 .26  5 .43  
.369 338.9 - 5 . 7  
,304 1 . 2 3 2  
,556 1.485 
3 3 3  1.394 
19.60 2 / 1 / 1  
.e97 1 .247 
,542 1 .509 
,457 1.225 
17.90 2 /1 /1  
290.4 529.9 
232.0  3 1 r . 3  
314.0  448.5 
44.5 7.2 
295.4 525.2  
234.2  329.1  
316.5 451.8  
38.4 9.5 
- 1 4 . 6  2 1 8 . 2  
5 . 2  3 2 8 . 7  
3 0 . 8  83 .9  
68.6  101.50 
- 1 S . 0  2 6 4 . 6  
6 . 3  128.1 
32.6 9 3 . 5  
43.2 115.90  
1.618A 9 6 . 1  
2 .3270 79 .2  
i .784A 114.8  
.441 8 .535 
I- 340 5-  600  ,232  152.2 6 .9  
5 -  6 3 0  5- 739.9 , 3 6 6  156.4 7 . 1  
11.60 13 .72  5 . 1 8  
5-  1 m . o  5-  e20  , 8 1 9  346.6  - 9 . 9  
.292 1.263 300.5 520.6  
.529 1.119 251.5 3 4 1 . 7  
.598 1 .131 320 .6  4 I 4 . 6  
i e . 5 8  z i i i i  3 3 . 8  11.1 
1.833A 9 7 . 8  
e.3220 8 3 . 7  
1 .58 lA 1 1 2 . 3  
,614 3 .692 
- 1 4 . 9  269.7  
7.8 320.6  
33 .9  1 0 3 . 7  
3 4 . 6  128.3D 
309 
1991 IN80UND SWINGBY MlSS10N OURATlClN S O D  D A Y S  
MARS ARRIVAL BATE * 24SOSlO 
t MAR 1997 
LAUNCH ARRIVE 8 P E E D l  R A l  UECLl I 1 V 1 PSI I ECCEN SMA THE11 THCTZ PERIH APHEL P S I  2 V 2 1 2 OECLL R A t  SPCrC2 
DEPART WNGOY SPEED3 RA3 OECL3 I 3 V 3 P S I  3 ECCEN SMA THE13 THE14 PERIH APHEL P S 1  4 V 4 I 4 OECL4 R A 4  S P E C 0 4  
aWNG0Y RETURN SPEED5 R A S  OECL5 I 5 V S P S I  5 ECCEN SMA THE15 THE16 P E R I H  APHEL P S I  6 V 6 I 6 0CCL6 RA6 SPECC6 
-. . PROP AERO OVL pVA .-EVA O V O  EVR TYPE SUN A SUN R KAPPA - A  E I N C  RAP OECLP ETA P C R I C  
MARS ARRIVAL DATE = 2450510 ( 2 MAR 1991) - -  - - 
5- 270 S- 110 ,424 103.0 18 .8  - 1 . 7  1 . 0 7 8  113.1 .425 1.239 269.7 516.2 .712 1.166A 1 0 5 . 7  .630 1 . 6  - 1 3 . 0  224.8 a233 
3- 540 5- 715.4 .181 184.0 -3.0 - . 4  "566 93.5 .475 1.118 183.9 293.4 .587A 1.6500 6 9 . 9  1.362 2 . 0  5 . 4  328.5 a486 
5- 715.4 I- 790 $486  318.3 . 4  .1 1.431 108.1 .559 1.425 308.2 450.6 .628 2.222A 119.3 1.153 3 . 3  28 .2  71.6 -576  






































121 .3  























-146  170.7 
-266  341.9 
20 .01  11.91 
17.4 
- 3 . 2  
- 2 . 8  
8.83 
15.4 
-3 .8  
, - 7 . 0  
8.77 
12 .  1 
- 5 . 3  
- 1 2 . 3  
8 . 7 1  
8.8 
- 9 . 1  
-18.1 
8.83 
-1 .9  - .8 - .9  
5 .13 
- 2 . 2  
-1.2 
-1 .9  
6.47 
-2 .6  
-1  .8 
-2 .9  
7.28 
-3.4 
-2 .9  
- 3 . 6  
8 .16  
1.089 112.6 .428 1.271 273.4 5 1 0 . 4  , 130  1.823A 108.6 ,649 2 . 0  -14.2 231.1 - 2 6 0  
.582 94.2 .448 1.141 185.3 304.2 .629A 1.6520 13.5 1.368 2 . 2  6.9 330.9 .418 
1.396 105.7 .484 1.248 310.3 453.4 ,644 1 .8531  116.4 1.110 4 . 0  31 .2  81 .0  -101 
9 .11  3.52 18.67 2 /1 /1  29.4 8 . 5  10.7 ,344 1 0 . 7 1 5  111.8 265.5 - 6 1 . 3  82.2L 3.341 
1.102 112.3 ,435 1.322 2 1 7 . 2  504.6 .746 1.897A 111.3 .670 2 .4  - 1 4 . 9  236 .1  .2@9 
.594 94.8 .421 1.159 186.5 314.7 .664A 1.6550 76.9 1.373 2 .4  9 . 1  332 .0  .359 
1.366 103.5 ,419 1 . 1 3 4  312.7 4S6.7 ,659 1.609A 113 .6  1.074 4 . 7  3 4 . 0  911.5 e442 
9.85 3.30 11.19 2 / 1 / 1  24.6 11 .6  16.1 .467 1.119 84 .3  232.1 8 4 . 2  93.60 2.8S6 
1.116 112.0 .446 1.376 281.1 498.9 .762 1.990A 113.8 .691 3.0 - 1 5 . 1  240.3 -319  
-602  95.3 .412 1.174 181.6 3 2 5 . 2  .690A 1.6570 80.1 1.377 2 . 8  12.6 331.4 .JOB 
1.343 101.4 .364 1.058 315.8 460.5 .613 1.443A 111.0 1.044 5 . 3  36 .1  100.1 -388 
10.65 3.15 15.97 2 / 1 / 1  20 .9  15 .2  26.5 .632 4.363 7 0 . 1  2 4 5 . 6  70.1 101.00 2 .124  
1.133 111.7 ,462 1.442 285.1 493.3 .776 2.107A 116.2 .715 3 . 9  -14.5 244.0 - 3 5 2  
-609  95.5 .399 1.18s 188.4 337.5 .712A 1.6580 8 3 . 6  1.381 3 . 1  19 .6  328.0 ,266 
1.321 99 .3  .321 1.012 32ll.S 463.9 .688 i .336A 108.6 1.023 5 . 5  38 .2  110.2 .3411 
11 .52  3.08 15.01 2 /1 /1  18 .1  18.3 42.5 .8S2 2.160 6 3 . 1  246.5 6 3 . 1  1118.50 1.499 
5- 260 5- S20 ' ~ 4 2 3  95 .0  19.8 - 1 . 5  1.063 113.3 .418 1 .193  265.7 526.1 .69S 1.692A 9 9 . 6  ,608 1.3 -10.3 215.9 ,191 
5- 5 5 0  5- 710.0 e 2 0 3  184.9 -2 .4  - . l  . 5 5 0  95.6 ,512 1.090 185.4 281.9 .532A 1.6480 65.6 1.354 1.9 4 . 2  326.6 a567 
5- 710.0 5- 780 ,567 310.8 2.6 1.1 1.479 110.6 .6S5 1.774 306.9 447.6 .613 2.936A 122.5 1.211 2 .5  25 .0  62 .6  ,662 
11.34 13.29 8 . 9 6  4.05 1.44 4 .33  22.60 2/1/1 48.9 3 .9  15.9 ,181 1.232 173.2 244.9 - 4 . 7  76.1L 1.165 
5- 270 5- S20 a411 103.0 19.0 -1 .6  1.072 112.S .412 1 .221  269.5 520.4 . 7 1 1  1.724A 102.8 ,623 1 . 6  -12.7 2 2 4 . 8  . e l l  
5- 5 5 0  5- 116.0 ,184 181.6 - 2 . 1  -.4 .110 96 .3  ,477 1.118 187.0 293 .0  .585A 1.6510 6 9 . 1  1.362 2.0 5.3 329.7 -489  
5- 716.0 5- 790 ,489 319.0 .4 . l  1.435 108.1 ,566 1.449 308.6 4 5 0 . 0  ,629 2.2691 119.5 1.158 3.3 28.2  71.9 .S81 
11.10 1 2 . 5 1  8 .66  4.53 1.92 3.90 20.54 2/1/1 39 .9  5.8 11.8 .252 9.730 1 5 5 . 3  248.5 - 2 3 . 3  74.7L 2 . 1 9 6  
5- 280 S- 520 ,402 110.9 11 .7  
I- 5 S 0  5- 721.9 ,170 178.0 -2.0 
I- 721.9 I- 800 ,420 326.8 - 2 . 7  
11.18 12.01  8 . 4 8  
5- 290 5- 5 2 0  .396 118.6 15.8 
I- 5 5 0  5- 727.8 .161 174.6 -2 .4  
I- 727.8 I- 810 .360 334.1 - 6 . 8  
11.49 11.73 8.34 
-1 .7  1.082 111.9 
- . 8  .587 96.9 
- . 8  1.399 1 0 5 . 7  
5 . 1 1  8 .50  3.59 
- 1 . 9  1.093 111.4 
-1.2 .599 97.4 
- 1 . 8  1.369 103 .5  
5 . 7 7  9 .15 3.38 
.412 1.253 213.3 514.6 
.4511 1.142 188.6 304.0 
.489 1.261 310.6 452.9 
18.77 2 / i / l  3 3 . 0  6.3 
.415 1.290 277 .1  508.9 
.429 1 .161  190.0 314.6 
.422 1.142 313.1 456.2 
11.26 2 /1 /1  27.6 11.4 
. I S 1  1.769A 1 0 5 . 1  .640 1.9 - 1 4 . 2  231.9 .E35 
.628A 1.6150 73.4 1.369 2.1 6 . 7  3 3 1 . 9  - 4 2 0  
,645 1.8781 116.6 1.114 4 . 0  31.1 81 .3  .109 
10.7 .341 10.114 118.6 264.0 - 5 8 . 8  8 1 . l L  3.313 
. 7 5 5  1.825A 108.4 .6S6 2.3 -11.1 237.6 .261  
.663A 1.6590 76.8 1.374 2 . 3  8 . 8  332 .9  -3611 
.660 1.625A 113.8 1.077 4 . 1  33 .9  911.8 -445  
15.6 .464 7.362 8 5 . 5  2 3 1 . 3  8S.4 93.00 2.9S4 
5- 300 5- 120 .392 126.0 13.2 -2.3 1.106 111.0 ,422 1.334 281.0 103.3 .711 1.891A 1 1 0 . 9  .617 2 .7  -15 .4  242.2 .2@9 
S- S S 0  I- 733.7 .154 171.4 - 3 . 5  -1 .7 .608 97 .7  .413 1.176 191.2 325.2 .690A 1.6620 80.0 1.378 2 . 1  11.9 332.2 . 309  
5- 733.7 5- 820 .309 341.1 -12.1 -2 .8  1.345 101.3 .366 1.063 316.2 460 .1  .674 1.452A 111.1 1 .046  5 . 2  36.4 100.4 .3@8 
18.00 11.51 8 . 2 1  6 .48  9 .86  3.25 16.01 2 /1 /1  23.3 14.9 2 5 . 5  .631 4.529 70.0 246.9 10.0 100.90 2 . 2 2 6  
5- 310 5- 520 .391  132.9 9 . 8  - 2 . 8  1.120 110.6 .433 1,386 285.0  497.7 .186 1.986A 113.2 .697 3.4 -15 .1  246.2 .318 
5- 5 5 0  5- 740.6 .151 168 .1  - 6 . 3  -2 .6  , 6 1 5  97.9 .401 1.188 192.2 337.1 . 7 l l A  1.6650 83.5 1.381 3.4 11.1 328 .8  .266 
5- 740.6 I- 830 .E65 348 .1  -18.0 -3 .6  1.328 99 .3  .321 1.013 320.6 463.7 ,688 1.339A 108.1 1.023 5 . 1  38.1 110.4 .341  
18.68 11.42 8.25 1.25 10.63 3 . 1 1  15.02 2 /1 /1  20 .1  18.2 40.4 .e53 2 . 8 9 9  62.5 248.7 62.5 108.30 1.619 
MARS ARRIVAL DATE = 2450530 (22  MAR 1997) - . - - . - . .-. __ __ __ 
5- 260 5- I 3 0  .416 9 5 . 1  
S- I 6 0  I- 710.1 .e08 182.4 
5- 710.7 5- 780 , 5 7 1  311.4 












116.6 5-  
280  5- 
160 5- 
722.5 s- 
1 3 0  .400 
716.6 ,190 
16.56 




5 3 0  ,379 
728.3 ,168 
810 -361  
16.67 
103 .1  
176 .1  
319.6 









I- 500 5-  S30 .373 126.0 
I- S O 0  5- 134.2 ,162 168.3 
I -  154.2 I- 820  .309 3 4 1 , s  
11.04 11.26 
5-  3 1 0  5- I 3 0  .369 133.0 
I- 160 I- 141.0 .159 165.4 
I; 741.0 I- 8 3 0  ,265 348.4 
1 1 . 5 1  11.10 
I- 160 S- 130 ,382 178.4 
(I- S60 I- 738.3 .160 166.4 
5- 738.3 s- 880 .260 313 .2  . 2 1 . 1 s  11 .40  
20.0 
-1.4 
2 .6  
8.80 
19.2 
- . 8  
' .4 
8 .44 
17 .9  
- . 6  
- 2 . 6  
8 .16  
1 6 . 1  -. 7 
- 6 . 7  
1 - 9 9  
1 3 . 1  
- 1 . 5  
- 1 1 . 0  
1 . 8 5  
1 0 . 6  
- 3 . 7  
-17 .8  
7.16 
24.5 
- 2 . 7  
60.3 
8 .04  
-1 .4  
- . 1  
1 .1  
3.11 
-1 .5  - .4 
. l  
4 .09  
- 1 . 6  
- . e  
- . e  
4.58 
- 1 . 1  
- 1 . 2  
- 1  .e  
s . 1 s  
-2 .0 
-1 .6  
- 2 . 8  
5 . 7 8  
-2 .4  
-2 .4 
- 3 . 5  
6 .46 
7 . 1  
-2 .1  
11 .e 
10 .35  
1.060 112.9 .411 1.183 265.5 
.556 98 .8  .514 1.091 188 .5  
1.464 110.6 .664 1.824 301 .3  
7.10 4.45 22.77 2 /1 /1  55.4 
1.068 112.0 ,402 1.207 269 .3  
. 5 7 7  99 .3  .479 1.121 190.4 
1.439 108.1 ,172 1.413 309.0 
1.48 4.03 20.61 2 /1 /1  45 .1  
1.077 111.2 .398 1.234 273.2 
,594 Y9.7 .452 1.146 192.2 
1.402 105.7 ,493 1.274 311 .0  
7.97 3.73 18.86 2 /1 /1  3 7 . 1  
1 .086 110.6 ,397  1.265 277.1 
.606 100.1 .431 1.166 193.8 
1.371 103.4 -426  1 .150  313.4 
8.53 3.54 11 .32  2 / 1 / 1  3 1 . 0  
1.098 110.1 , 4 0 1  1.302 2 8 1 . 0  
.616 100.3 .416 1.182 195.2 
1.346 101 .3  -368 1.066 316 .1  
9 .16  3 .41  16.05 2/111 26.1 
1.110 109.6 .408 1.344 285.1 
. 6 2 3  100.4 .404 1.194 196.2 
1.329 99.2 .322 1.015 320.9 
9.83 3.34 lS.04 2 /1 /1  22.4 
1.192 106.9 .495 1.721 307.2 
.621 100.4 .408 1.190 195.9 
1 . 2 5 1  95.9 . I 8 0  . 8 S 5  319.5 




4 . 0  
S24.6 
292.9 
449 .1  




6 . 1  
513.9 
314 .1  
4 5 5 . 7  
11.1 












.697 1.669A 9 6 . 6  .60S 1.3 - 9 . 3  214 .1  
.530A 1.6520 65.5 1.354 1.9 4 . 2  327 .8  
.613 3.036A 122.7 1 .211 2.5 2 5 . 1  6 2 . 9  
16.5 .184 6.988 173.3 246.4 - 4 . 5  16.0L 
,122 1.692A 99 .9  
.584A 1.6S10 6 9 . 6  
.630 2.316A 1 1 9 . 1  
12 .2  .249 9 . 4 3 7  
.618 1.) - 1 2 . 1  224.2 
1 .363  2.0 5 . 2  330.8 
1.163 3 . 3  28 .2  72.2 
156.6 249 .5  -22 .1  74.3L 
-743  1.725A 102.8 .633 1 . 8  - 1 4 . 0  232.3 
.628A 1.6630 73.3 1.370 2 . 1  6.S 332.8 
$646  1.903A 116 .7  1.118 4 . 0  3 1 . 0  81 .6  
10 .1  .338 10.767 120 .1  263.1 -66 .9  00.2L 
-762  1.768A 1 O S . 5  
.663A 1.6690 76.8 
.660 1.639A 113.9 
1 5 . 1  ,462 1 .601  
.649 2 .1  -11.0 238.7 
1.375 2 . 3  8.4 333.6 
1.080 4.6 3 3 . 1  91 .1  
8 6 . 1  231.7 8 6 . 0  92.60 
. I 8 0  1.023A 108.0 .66S 2.S - 1 5 . 6  243.8 
,690A 1.6730 8 0 . 0  1.379 2 . 5  11 .2  332.8 
,674 1.461A 111 .2  1 .048  S.P 36 .2  1 0 0 . 7  
24.7 .630 4 .680  69 .1  248.0 6 9 . 5  101 .10  
.196 1.891A 110.2 
.712A 1.6710 8 3 . 1  
.688 1.343A 108.7 
38.9 ,656 3 .001  
.663 3 . 1  - 1 5 . S  248.1 
1.303 3 . 1  16.2 329.2 
1 . 0 2 4  1.4 37.9 110.6 
61.3 250.2 61.3 108.70 
.869 2.572A 119 .6  .794 - 5 . 8  - 3 3 . 1  2 6 1 . 1  
.704A 1,6760 8 2 . 2  1.382 2 .8  14 .0  130.9 
, 1 0 1  1.009A 94 .6  .920 -10.7 - 3 1 . 2  101.0 
49 .1  .766 2.406 76.fl 310.8 - 4 9 . 0  7S. lL 



























123 .0  
290 
5 7 0  
120.8 
300 









































.412 95 .3  
.211 179.5 





18.24 12 .52  
.37r  111.0 
.le1 171.8 
.423 321 .9  










. 1 7 0  162 .1  
-265 348.1 
16.70 10.94 
20 .2  
- . e  
2 .s  
8 .69  
19.4 
. 5  
.4 
8 . 2 1  
18.2  
1 .0 
-2 .6  
7.94 
16 .5  
I .a 
- 6 . 6  
1.69 





- 1 . 3  
- 1 7 . 5  








2 * 099 
. 2 1 3  
.422 




. 4 4 7  
3 . 0 5 0  
.262 
, 3 0 9  
,390  
2 . 3 1  7 
.ZRP 
. 2 6 f  
. 3 # 1  
1.713 
. 4 3 1  
. 2 8 0  
.2111 
1 . 0 1 8  
-1 .3  1 .051  112.7 .406 1.175 265.2 534.4 
- . l  .564 102.2 . 5 1 7  1.09s 191.9 281.4 
1.0 1.489 110.7 .673 1.876 307.1 446.5 
3.45 6.8s 4 .66  22.94 W i l l  62 .7  4 . 0  
.698 1.652A 93.8  .603 1 . 3  - 8 . 0  211.4 .164 
,529A 1.6620 65.3 1 . 3 5 s  1.9 4 . 1  328.9 . S 7 S  
.614 3.142A 122.8 1 .223  2.6 2 5 . 1  63.2 -67s 
16.9 .182 6 .811  173.5 241.7 -4 .4  71.81 1 .017  
-1.4 1.064 111.6 .394 
- . 5  .581 102.4 .482 
. I  1.443 108.1 .S I9  
3.72 1.12 4.25 20.19 
-1.4 1.072 110 .7  .386 
-.8 .604 102.7 .4S5 
- . e  1 .404  1 0 s . 1  .498 
4 .12  7.52 3 .91  18.95 
1.196 269.1 S28.9 .725 1.667A 91.0 .616 1 . S  -11.3 222.8 . I 7 8  
1 . 1 2 1  194 .1  292.9 .583A 1.6700 69 ,s  1.364 2 .0  S . 1  331.7 ~ 4 9 4  
1.498 309.4 440.9 ,631 2.3651 119.8 1.168 3 . 3  28.2 72.1 .S91 
Z / l / l  11.1 5 . 1  12.4 ,246 9.268 1 5 1 . 5  250.3 -21 .2  74.0L 2.036 
1.219 273.1 523.3 
1 . t 5 3  196.2 304 .2  
1.288 311.4 451.9 
2 /1 /1  41 .9  8.0 
-1.5 1.081 109.9 .383 1.246 217.0 S l l . ?  
-1.1 .617 102.9 .435 1 . 1 1 5  198.0 315.1 
-1 .8 1 .373  103.4 .429 1 . 1 5 1  313.8 455.3 
4.61 8.00  3.19 11.38 2 /1 /1  34.8 10.9 
-1 .7  1.091 109.3 ,583 
-1.6 .626 103.1 .420 
-2 .1  1.348 101.3 ,311 
5.16 8.54 3 .61  16.09 
-2.0 1.101 108.1 .a86 
-2.2 .633 103.1 .409 
-3 .5  1.330 99.2 .324 
5.76 9.14 3.59 15.07 
3 4 8  1.6901 100.0 .629 1.8 -13 .5  232.0 ,194 
,628A 1.6180 73.3 1.372 2 .0  6.3 333.1 .423 
,646 1.929A 1 1 6 . 8  1.121 4 . 0  31.0 81.9 -516  
10.5 .336 10.913 122.0 262.5 -51 .8  79.6L 5 . 3 2 7  
.169 l . l Z 3 A  102.1 .642 2 .0  - 1 4 . 9  239.3 . e l 5  
.664A 1.6860 16.8 1.378 2.2 8.1 334.0 .362 
,661 1.653A 114.0 1.082 4 .6  33.6 91.4 ~ 4 5 0  
14 .1  .460 7 .821  8 5 . 1  234.5 81.6 92.70 3.140 
1.216 281.1 512.2 ,181 1.76SA 105.1 .657 2.4 -15.6 245 .1  -237  
1.192 199.5 325.9 .691A 1.6920 80.1 1.382 2.4 10.6 333.0 -309  
1.012 316.8 4 5 9 . 2  .615 1.470A 111.3 l.OS0 5 . 1  36.0 100.9 .392 
2/1/1 29.3 14.3 24.0 ,629 4.806 68.2 2 4 8 . 1  6 8 . 2  101.80 2.394 
1.311 285.1 506 .1  
1.204 200.6 331.1 
1.019 321.2 463.1 
2 /1 /1  25.0 l r . 6  
.804 1 . 8 1 T A  101.4 .672 2.8 - 3 5 . 1  249.9 .e61 
.712A 1.6960 83.6 1.386 2.8 14.9 329.1 .e65 
.689 1.349A 108.8 1.026 5.4 31.6 110.8 -343  
37.8 e8S6 5.091 ID.? 251 .1  59.0 109.60 1.790 
310 





5- 5 7 0  
5- I S 8  
5- 3 7 0  
5- 5 1 0  
S- 743 
5- 300 
5- 5 1 0  
5- 749 
5- 390 
s- S T 0  
5- 759 
ARRIVE SPEC01 RA1 CECLl 
SWNGBY 8FEEC3 RA3 OECL3 
RETURN 8PEC05 R A 5  OECL5 
PROP AERO DVL 
5- 540 .381  186.0 34.3 
5- 130 .4  . 1 7 2  163.7 - . 4  
. 4  5- 880 .202 3 5 3 . 5  60 .7  
21 .13  11.64 8 . 0 2  
5-  540 ,333 180.5 17 .3  
5- 143.7 .110 162.1 - 2 . 2  
.I I- 890 ,255 35S.8 60.S 
20.39 10.61 7.03 
5- 5 4 0  .324 103.0 10.4 
5- 149.9 . I 7 0  160.6 - 5 . 9  
.9 5- 900 .240 3 5 8 . 7  62.4 
20.911 111.42 6.84 
5- 5 4 0  -318 106.4 6 .4  
5- 759.5 .186 1 5 1 . 5  -19.5 
.I 5- 910 .282 4.4 13.0 
21.90 10.66 6 . 1 3  
I 1  v 1  
I 3  v 3  
I 5  v 5  
C V A  EVA 
10.7 1.172 
-1.9 ,631 
11.3 1 . 2 5 1  
9.49 12.85 
4 .6  1.109 
- 2 . 5  .635 
10.2 1.258 
9.79 13 .15  
3.11 1.2117 
-3.8 .637 
9 . 1  1.259 
10.49 13.85 
2.2 1.227 
- 7 . 0  .635 
12.3 1.263 
11.23 14.59 
P S I  1 
P S I  3 








9 5 . 1  



























. I 6 4  
13.23 
SHA THE11 THE12 PERIH 
SHA THE13 THE14 PERIH 
SHA THE15 THE16 PERIH 
TYPE SUN A SUN R KAPPA 
1.594 307.6 480.4 .680 
1.199 200.2 332.6 .704A 
.856 319.6 5 1 7 . 1  . I 0 2  
1/1/2 19.2 13.0 50.6 
1.688 312.4 475.4 -894 
1 .207  200.8 341 .4  . 7 l I A  
.e56 324.1 523.4 . I 0 7  
1/1/2 8.9 7 8 . 7  48.3 
1.803 317.5 410.6 .908 
1.210 200.9 351.4 J 2 5 A  
,857 329.8 529.0 , 7 1 3  
1/1/2 5 . 5  84 .6  4 6 . 7  
1 .948 322.9 466.0 ,923 
1.207 199.9 365.6 . 7 2 5  
.e61 339.6 533 .1  .720 



















1.002A . 158 
PSI 2 




82 .1  





2 . 4 4 3  
119.4 
87 .6  
92 .2  
2 .523  
120.6 
91 .8  






























































I 1  7 . 8  
280 
500 








5 0 0  
742.0 
3 7 0  
son 





5 0 0  
7 5 8 . 2  
2 6 0  




2 8 0  
5 9 0  
124.0 
290 
5 9 0  
1 2 9 . 7  
500 
590 
1 3 5 ,  7 
3 1 0  
590 
742.1 
3 I 0  
590 
I4S .9  
380 
590 
7 5 0 . 0  
390 
590 
























































5 5 0  
71t.9 
160 
5 5 0  
717.8 
I 9 0  
5 5 0  
1 2 3 . 1  
800 
5 5 0  
729.2 
810 
5 5 0  
135 .2  
820 
5 5 0  
742.0 
830 
5 5 0  
743.8 
890 











I 9 0  
560 






7 3 5 . 7  
820  
560 






7 5 0 . 0  
900 
560 




















15 .85  
.332 
. l e1  












. 2 5 2  
19.90 
1 5 . ~  
,409 
, 2 5 0  
. I 8 3  
17.29 
. 3 0 3  
,234 
.499 




l 5 . 8 I  
. 3 4 4  
. 2 1 7  
.363 
15.66 
. 2 1 2  





1 5 .  I 7  











1 8 . 5 5  
. B W  
95 .s  
176.4 
312 .7  
13.63 
103.3 
l r 2 . 4  
320.7 
12 .13  
111.1 
168 .6  
328.4 
12.08 














3 5 6 . 0  
111.511 
103.4 




1 5 7 .  7 
1 .8  
10.03 
9 5 . 1  
I 7 3 . 3  
3 1 3 . 3  
1 4 . 1 1  
1 0 3 . 5  
169.3 
3 2 1 . 3  
13.15 
111.2 




1 6 2 . 7  
336 .1  
11.91 
126.2 
160 .2  
342.9 





188 .3  








1 . 3  




2 .4  
8.64 
1 9 . 7  
2.0 
. 4  
8.14 
18.S 
2 .5  
-2 .5  
1 . 1 5  
16.8 





-11 .5  
7 .20  
1 2 . 0  
.9 
- 1 7 . 2  
7.111 
22 .2  
.3 
6 0 . 8  
8 .56  
12 .6  
- 2 . 4  
62 .3  
6 . 2 2  
7.8 
- 9 . 9  
69.0 
6.115 
2 0 . 7  
2 . 5  
2 . 4  
8.64 
2 0 . 0  
3 . 4  
.3 
8 . 0 8  
18.8 
3 . 9  
- 2 . 5  
1 .61 
1 7 . 2  
4 . 1  
- 6 . 3  
1 - 2 5  
1 5 . 2  
3 . 8  
- 1 1 . 3  
6 .96  
12 .6  
2 .  I 
-16 .9  
6 .  72 
31  .0 
2 . 4  
6 1 . 2  






- 4 . 7  
5 . 5 1  
68.0 
HIS8ION CURATION : 5 2 0  C A Y S  
MAR3 ARRIVAL CITE i 2450S40 
1 APR 1997 
v i ?  
v 4  
V I  
I NC 
















- .  
I 2  
I 4  
I 6  
RAP 
-9 .4  



















- 4 0 . 0  
12.8 
-31 .5  
-49.5 








-24 .8  
42.4 
-40 .1  
-24 .4  
R A 2  SPEECZ 




101.0 . 2 l P  
I5 .0L  1.013 
262 .6  ..+on 
261 .1  327 2 -411  , 2 5 5  










-1.2 1.055 112.6 ,403 1.169 264.8 230.5 .698 1 . 6 4 M  9 1 . 0  .604 1.3 -8 .4  2110.0 t i 5 5  
1.0 1.495 1 1 0 . 1  .602 1.936 308.2 445.9 .615 3.256A 123.0 1.2311 2 . 6  25.2 83.5 ,601  
3.27 6.68 4.99 23.11 2/1 /1  TO.9 4 .1  1 7 . 1  .179 6 . 7 1 0  173.6 9 4 8 . 1  -4 .3  15.6L 1.02s 
- . e  .577 ins.8 ,522 1.105 195.7 LO1,s .seer i .6810 6 5 . 2  1.358 1.9 4 . 1  3 2 9 . 8  . s i 9  
-1.2 
-.I 
. I  
3.45 
-1.3 
- . a  
- . e  
3. I4 
-1 .4  
- 1 . 1  
- 1 . 7  
4 .14 
1.061 111.3 ,388 
,6110 1115.8 a407 
1.447 108.1 . 5 0 5  
6.84 4.59 20.92 
,611  105.8 ,460 
1.4111 105.7 .503 
7.14 4 . 3 3  19.113 
1.016 109.4 .371  
-631  105.9 .441  
1.375 103.4 ,432 
7 . 5 4  4 . 1 5  17 .44  








2 / 1 / 1  
1 .231  
1.109 
1.165 








4 7 . 4  1 .9 
2 7 7 . 0  522.2 
202.6 315.8 
314.1  454.9 
39.3 111.1 
- 1 . 5  1.005 10R.6 ,368 1.256 281.1 516.7 
- 1 . 5  .640 1115.9 ,426 1.2111 204.2 326.8 
- 2 . 1  1.349 1111.3 .373 1.1111 317.2 458 .6  
4 .61  8.110 4 . 0 4  16.13 2 /1 /1  33.0 14.1 
-1 .7  1.094 107.9 ,368 1.285 285.3 511.3 
- 2 . 1  ,647 155.9 , 4 1 5  1.219 2115.3 338.6 
- 3 . 4  1 .331  99 .2  ,326 1.022 321.6 462.6 
5 .14  8 .52  3 .96  15.10 2 /1 /1  28.1 17 .2  
3 . 7  1 . 1 7 0  103.6 ,425 1 . 5 7 0  313.0 480.5 
- 2 . 3  .646 105.8 .413 1.221 205.5 341.7 
10.3 1.258 9 3 . 1  .113 .856 324.2 523 .3  
8.11 12 .07  3.94 1 2 . 5 5  1 /1 /2  1 2 . 1  7 8 . 7  
3.2 1.186 102.5 . 4 4 4  1 .649 318.2 4 7 5 . 7  
- 3 . 1  . 6 5 0  105 .6  .400 1.225 205.6 3 5 1 . 5  
9 . 7  1.259 94 .2  ,168 . e 5 7  329.8 529.1 












1.640A 9 4 . 3  .61S 1 . 5  -10.2 2 2 0 . 7  ,163 
1.6920 69 .4  1.368 1.9 5 . 0  332.3 e 4 9 1  
2.415A 119.9 1.173 3.5 28.2 12.8 .596 
1.663A 9 7 . 3  ,626 1 . 7  -12.9 231 .1  .177 
1.71130 1 5 . 3  1 , 3 1 5  2 . 0  6 . 1  333 .8  - 4 2 5  
1.953A 117 .0  1.125 4 . 0  30 .9  82 .2  - 5 2 0  
.333 11.195 122.1 062.4 - 5 5 . 9  I 9 . 3 L  3.397 
1.687A 100 .0  ,638 2.0 - 1 4 . 5  239.4 .195 
1.7130 76.9 1.381 2 .1  7 . 8  334 .2  ~ 3 6 2  
1.660A 114 .1  1.085 4 . 6  33.5 9 1 . 6  . 4 5 3  
,458 8.051 84.2 238.4 8 4 . 2  9 3 . 3 0  5.228 
.244 9.246 im.0  t t m . 8  -20.6 1 5 . 6 ~  L.009 
.794 1.718A 102.4 .651 2 . 2  - 1 5 . 4  245.9 .215 
.693A 1 . T Z l D  80 .2  1.386 2 . 3  10.1 332.8 .3119 
-615 1.479A 111 .3  1.052 5 . 1  3 5 . 1  1111.2 .394 
.E12 1.758A 104.6 .665 2 . 6  - 1 5 . 8  2 S l . 3  .e38 
.113A 1.7260 0 3 . 8  1.389 2.6 1 3 . 9  3 2 8 . 5  .265 
.689 1.355A 108 .9  1.028 5 . 3  37.3 111.0 ,344 
3 7 . 2  .858 3 . 1 3 1  51 .2  211.4 5 1 . 2  111.3C 1.834 
23.6 ,628 4.894 6 6 , i  949 .1  08.1 i i i 3 .00  2.445 
.903 2.23OA 115.0 .764 - 4 . 2  -31.8 269.8 
-717A 1.1260 8 4 . 7  1 .390  2 .8  1 5 . 1  3 2 6 . 9  
,107 1.004A 93.4 .918 -10.3 -33.1 101.0 
50.3  .916 2 . 3 5 5  7 2 . 7  803.2 -46 .1  85.3L 
-917  2.38lA 116.4 ,783  -1.8 -28.9 212.3 
.725A 1.7250 8 7 . 5  1 .391 3.4 20.3 320.3 
. 7 1 3  1.002A 92.2 .916 -10.3 - 3 4 . 8  100 .5  
4 9 . 6  1.051 2.386 69 .2  2 9 3 . 1  - 4 0 . 1  99.50 
,372  
.216 . I 9 8  




1 .456  
2.3 1.201 101.4 ,465 1.741 323 .6  4 7 1 . 2  ,931 2 .552A 111.6 ,804 - . 6  -24.9 274.4 .414 
- 5 . 3  .648 105.0 .406 1 .221 204.7 363.8 . I 2 6  1 . 7 1 7 0  91.1 1.392 5 .4  31 .0  310.8 .e52 
10.8 1.262 93 .1  .164 .E60 338.0 5 3 4 . 0  .719 1.002A 91 .2  .915 -12 .0  -38.4 100.4 . e l 8  
9.87 13.23 3 . 9 9  12.84 1 /1 /2  5 . 3  89 .5  4 1 . 1  ,944 2 .474  11.1 288.8 -31 .2  117 .30  1 .391  
HARS ARRIVAL DATE 2450560 ( 2 1  L 
-1 .1  1 . 0 5 4  112 .7  .403 1.165 264.3 542.6 
- . 2  , 5 9 5  109.7 .52@ 1.122 2lW.0 282.2 
1.0 1.5110 110.7 .692 1.999 308.6 4 4 5 . 4  
3 .18 6.59 5 . 4 1  23.29 2 / 1 / 1  79.7 4 . 3  
,pR 1997) _-.-_ - __ . 
.696 1 .634  8 8 . 3  .608 1 . 3  -4 .8  204 .1  .ill 
*529A 1.714D 6 5 . 1  1.363 1.9 4 . 0  330.4 . S O 3  
.616 3.382A 1 2 3 . 1  1 .238  2 .8  2 5 . 3  63 .8  ,688 
1 7 . 2  , 1 7 1  6.699 173.6 249.4 - 4 . 3  IS.3L 1 .009  
- 1 . 1  1.059 111.2 . 3 R 4  1 .181 268.6 5 3 7 . 3  .728  1.634A 91 .7  , 6 1 5  1 . 5  - 8 . 9  211 .1  - 1 5 3  
- , 5  .618 109.4 .494 1 . 1 5 7  202 .8  294.1 -586A 1.1280 69.4 1 . 3 7 3  1 . 9  4 . 9  3 3 2 . 1  .499 
. l  1.451 1118.1 ,592 1.549 3111.2 441.9 ,632 2.461A 120.1 1.178 3.3 2 8 . 2  73.1 .601 
3 . 2 2  6 .63  5.09 21.04 2 / 1 / 1  65.6 5 .6  12.2 -241  9 .416  1 5 0 . 1  251 .0  -20 .6  IS .2L  2 . 0 2 9  
- 1 . 1  1.1165 110 .0  . 3 7 0  1.199 2 7 2 . 8  5 3 2 . 0  
- . 8  , 6 3 5  109 .2  $468 1.181 205.4 3 0 5 . 1  
-.8 1.410 1 0 5 . 7  . S O 7  1 .313  312 .1  411.0 
3.43 6.83 4.83 19 .12  Z/l/l 5 3 . 8  7.8 
. I 5 5  1.84ZA 9 4 . 7  ,625 1 .7  - 1 1 . 9  229.3 .163 
.632A 1.7430 13.4 1.381 1.9 5.9 3 3 3 . 9  ,428 
,647 1.979A 117 .1  1.128 3 . 9  30.9 82.4 . S 2 3  
9.8 . I 3 1  11.690 120.6 262.7 - 5 7 . 4  79.8L 3.534 
- 1 . 2  1.072 108 .9  .361 1.218 276.9 526.6 . I 7 9  1.658A 97 .3  .636 1 .9  -13 .9  2 3 0 . 8  . l r 7  
- 1 . 1  .648 109.1 .449 1.211 207.6 3 1 7 . 0  .668A 1 . 7 5 6 0  17.0 1 . 3 8 7  2 .0  7 . 4  3 3 3 . 9  - 3 6 3  
-1 .7  1 . 3 1 1  103.4 . 4 3 5  1.172 314.4 4 5 4 . 4  .662 1.6831 114.2 1 . 0 8 1  4 . 5  3 3 . 3  91 .9  - 4 5 5  
3 . 7 5  7 . 1 s  4 .66 1 7 . 5 0  2 / 1 / 1  4 4 . 5  10 .5  13.9 . 4 5 5  8 . 2 3 6  80 .9  t 4 1 . 5  80 .9  94.9D 3.29E 
- 1 . 3  
- 1 . 5  
- 2 . 6  
4.14 
- 1 . 5  
- 2 . 0  
-3 .3  
4.59 
1.080 108.1 
.650 109 .0  
1 . 3 5 1  101.2 
1.54 4 . 5 5  
.664 108.8 
1.333 99 .1  
7.98 4 .46  
1.089 107.3 
. 3 5 5  1.240 281.1 5 2 1 . 2  
. 4 3 5  1.230 209.3 328.1 
.375 1.002 3 1 7 . 5  458.3 
16.18 2 / 1 / 1  37.2 13.8 
.352 1.265 285.4 515.9 
.424 1.242 210.5 340.3 
.328 1.021 322.1 462.0 
15.14 2 / 1 / 1  31.6 16.1 
. R O O  1.681A 99 .6  ,647 2 . 1  - 1 5 . 1  240.3 a195 
,695A 1.7640 89 .5  1.391 2 . 1  9 . 6  332.1 - 3 1 0  
. 6 I 6  1.489A 111 .4  1 .054  5 . 0  3 1 . 5  101.4 ,398  
23.4 . 6 2 I  4 .926  62.8 249 .1  62.8 105.00 2.4611 
.a19 1.710A 102.0 .659 2.4 - 1 5 . 7  2 5 2 . 3  .214 
. 7 1 5 A  1.7700 84 .2  1.395 2 . 5  1 3 . 0  327.2 ,264 
.690 1.365A 109 .0  1.030 5 . 2  36.5 111.4 - 3 4 1  
31.2 -861  3.134 53.8 251 .1  S 3 . I  114.10 1 .831  
8 . 1  1 . 1 5 5  102.5 .387 1.487 313 .1  485.7 .911 2.063.4 112.1 . 7 4 4  - 8 . 5  - 3 7 . 2  212.1 ~ 3 4 1  
- 2 . 1  .665 108.7 .423 1.244 210.6 342.4 .718A 1 .1100  84.8  1.395 2 .5  1 3 . 7  326.0 - 2 5 8  
10 .4  1 ,258  95 .1  -173  ,856 324.4 523.2 .708 1.004A 93.4 .91B -10 .4  - 3 3 . 3  101.0 . P O 0  
1.88 11 .25  4.44 12.58 1/1/2 1 7 . 7  78.8 52.3 -901  2 . 2 6 9  12.7 302.5 -46.5 86.0L 1.142 
3 .6  1.168 101.4 ,400 1 . 5 4 3  319.0 481.1 
- 2 . 8  ,666 10P.4 .418 1.246 210.7 352 .1  
9.8 1.259 94 .2  .168 . e 5 1  329.9 529.0 
8.17 11.54 4.39 w . 5 2  i / w z  10.0 84.6 
2.4 1.181 100.2 .416 1.605 324.6 476.7 
- 4 . 3  .664 101.8 .415 1.241 209.8 363.6 
10.4 1.262 93 .1  ,164 .e60 331.6 534.1 
8.88 12.04 4.36 12.76 1/1/2 7.4 89 .6  
5- 400 5- 560 .242 188.2 8 .2  1.8 1.194 98 .8  -433 1.876 330.1 472.5 ,951 2.40lA 115.6 ,793 a 0  -23.1 2 7 8 . 8  .390 
5- 590 5- 168.9 .244 154.2 -26 .7  -12.8 .654 106.6 . 4 l 5  1.222 206.9 378.2 , 1 1 5  1.7290 95.3 1.393 1e.S 52.9 299.4 - 3 7 8  
I- 768.9 5- 920 .318 10.2 6 3 . 5  11.2 1.266 91.4 .162 .e64 349.9 538.8 .I24 1.004A 90.2 ,914 -19.1 -43.3 10 t .3  .328 
19.88 10.68 5 . 3 4  9.20 12.56 5.34 1 4 . 7 7  1/1/2 5 . 6  92.2 3 5 . 4  .42S 3.292 83.6 288.7 -18 .8  134.4D . 9 7 4  
.925 2.160A 113 .4  ,760 - 2 . 0  -21 .9  2 1 5 . 0  , 3 5 2  
, 1 2 5 A  1.1670 8 7 . 1  1.396 3 . 0  1 1 . 8  319.4 .e41 
. I 1 3  1.002A 92 .2  .918 -10.4 - 3 5 . 0  100.5 . I 9 5  
52.4 1.037 2.264 69.5 293.4 -41.3 99.80 1.311 
.938 2.273A 1 1 4 . 5  , 716  - , 6  -25 .1  271.0  .311  
.726 1.7560 9 1 . 1  1 .398  4 . 3  2 5 . 0  310 .5  e46 
52 .1  .992 2 .215  10.7 287.1 -34.8 115.60 1 . 2 4 5  
. 1 i 9  1.002~ 9 i . i  -91s - 1 1 . 7  -31.9 100.4 : e l 3  0 
. .  . . MARS ARRIVAL DATE : 2450570 I I W A Y  issn - - ._ - - ._ .._ . - . 
5- 260 5- 570 .412 9 6 . 1  20.9 -1.0 1.013 112.8 ,405 1.162 263.7 546.5 ,691 1.632 85.6 .609 1.3 -2.8 900.0 . 1 5 1  
5- 600 5- 713.9 . 2 7 7  170.3 3 .8  -.e ,620 113.8 . I 3 7  1.150 204.9 283.3 . I32A 1.1610 6 S . l  1 .371 1.9 4 . 0  330.8 .587 
5- 7 l 8 . 2  5- 780 , 581  314.0 2.3 1.0 1,506 110.7 . I 0 2  2.011 309.0 444.8 .617 3.SLSA 3 9 3 . 3  1.243 t . 6  21.3 64.2 - 8 9 5  
18.03 14.86 8.69 3.18 6.58 6.16 23.47 2/1/1 88.8 4.4  16.9 ,174 6.807 173.6 949.6 -4 .4  74.71 1.015 
311 
STOPOVER TIME 30 n A Y s  MISSION DURATION = 520 C A Y S  
1 M A Y  1997 
1997 INBOUND SWINGBY 
M A R S  ARRIVAL D A T E  = 2 4 ~ 0 5 7 0  
LAUNCH ARRIVE SPEED1 R A l  DECLl 
DEPART SWNGDY SPEED3 R A 3  DECL3 
SWNGOY RETURN SPEED5 R A 5  DECLS 
PROP AERO .DVL - -- _ _  
I- 2 x 1  5- 570 . 3 8 i  103 .7  20.2 
5- 600 5 -  718.9 .262 166.5 4.6 
5- 718.9 5-  790 .so2 521.9 . 3  
I- 280 5-  5 7 0  . 3 5 7  111.4 19 .1  
5- 724.5 5- 800 . a 8  329.4 - 2 . 1  
16.22 13.03 1.51 
16.89 13.80 8.03 
5- 600 5- 724.5 .252  163.2 5 . 1  
I 1  
I 3  




- I  .n  
-.I 
. l  
-.8 
- .8  
3.19 
. 3 3 r  118.9 1 7 . 6  -1.0 
. a 5  160.5 5 . 3  - 1 . 1  
15 .81  12.45 7.10 3.42 
.sro  126.2 $5.8  -1.1 i.078 107.6 ,345 1.228 201.1 525.0 .ens i . e . s i ~  9 7 . 2  2.0 - 1 4 . 7  246.0 . i r r  
.e40 158.5 5.1 -1 .5 .680 112.1 .44e 1.264 211.0 330.0 , 6 9 8 ~  I.E~OD 80.8 i.m~ 2.0 9.1 350.1 . a la  
.si0 343.4 -21 .0  -2 .6  1.353 ini.2 .318 i . 0 8 9  317.9 457.8 .err  i.saon i i i . 6  1 . 0 5 7  4.9 s3.3 101.8 .39a 
-364 336.6 - 6 . 2  -1 .7 
1 5 - 7 3  11.99 6.76 3.74 7.14 5.22 16.23 2/1/1 42.2 13.4 23.7 ,625 4.863 58.1 248.7 58 .1  108.OD L.416 
.SO6 133.2 13 .2  -1 .2  1,084 106.7 .339 1.248 285.5 520.6 ,825 1.672A 99.4 .658 2.3 -15.4 252.8 .194 
-235  156.9 4 .1  -2.0 .686 111.7 ,437 1.278 216.1 342.8 -718A 1.8340 84.8 1.403 2.5 12.2 324.9 .e64 
350.6 -16.4 -3 .2 1.336 99.0 .m 1.035 w . 9  461.2 .e91 i . 3 7 8 ~  109.0 1.03s 5.0 38.3 i i i . 8  . 3 5 0  
m . r i  i i . 5 9  6 . 4 9  4.12 1.52 5 . i ~  15.20 z / i / i  3 5 . 7  16.1 36.2 .e64 3.055 4 9 . 0  e 5 o . i  49.0 i io . so  1 . 7 7 6  
v i  
v 3  











PSI 1 ECCEN SMA THE11 THE12 
PSI 3 ECCEN SMA THE13 THE14 
PSI 5 ECCEN SMA THE15 THE16 
TYPE SUN A SUN R 
111.1 .382 1.176 268.2 5 4 1 . 5  
DVD __ EVR 
113.1  .so4 i . m  208.1 295.6 
m 8 . i  .599 1 .518  310.6 4 4 7 . 4  
109.7 ,365 1.392 272.5 556.3 
112.7 ,479 1.220 210.9 307.3 
105.2 ,512 1.328 312.4 450.5 
108.6 .353 i .2~19  276.8 s s i . 1  
103.4 .439 i.iei 314.8 454.0 
5.35 17.57 2 / i / i  5 0 . 5  10.3 
5.77 21.16 2 /1 /1  74.1 5.6 
5.52 19.21 2/1/1 61.1 7.S 

















APHEL PS1 2 
APHEL PSI 4 
APHEL PSI 6 
- A  E 
1.625 8 9 . 1  
1.786D 69.5 
.238 9 . 8 6 1  
1.626A 9 2 . 1  
2 . 5 1 2 ~  120.2 
1.8040 73.6 
z .nm* 111.2 
a328 12.484 
v 2  
v 4  











! .395 . ,090 
I5 .4 
I 2 CECL2 
I 4 DECL4 
I 6 DECL6 
RAP DECLP 
RA2 SPEC02 
R A 4  SPEC04 
RA6 SPEED6 
ETA P E R I C  
214.0 .146 
73.4 .606 
026.8 , 1 5 1  
333 .5  ,428  
82.1 . I 2 7  
80.7L 3 . ? 6 7  
237.4 ,162 
333.1 -364 
92.2 .458  
97.70 S . 3 1 8  
332. I . m e  
7 2 . 7 ~  e . i w  
1 .5  -7 .3  
1.8 4 . 7  
3.3 ee.2 
e5o.e -21.3 
1 . 7  -10.8 




. 6 r z  
1.379 
6 . 8 2  
1.635A 8190 9 4 . 8  77 3  
1.899A 114.3 
-453  8 . 3 2 1  
1.8 -13.2 
1.9 7 .1  
4 . 5  33.2 
043.0 75.4 
5- 370 5- 5 7 0  eio.6 48.3 
5- 600 5- 744.2 .235 158.9 4.0 
5- r44 .e  5- 890 .262 356.8 6 1 . 9  
21.44 13 .21  8 . 1 7  








-14.9 -14.1 970.8 
2.5 12.5 324.5 
-10 .7  -33.7 io1.a 
300.9 -40.6 8 7 . 3 1  
-e .? -2o.s 277.7 
-10.6 -35.4 iao.8 
~ 9 2 . 4  -42 .0  in0.60 











-244  359.2 
-226  181.7 
.227 1 5 6 . 6  
-241  1.4 
i r . 6 4  in.40 
11.65 i n . m  
20.0 
2.3 
83 .3  
5.39 
i l . ?  
-1 .s  
6 8 . 2  
5 .00  
e.5 1.164 99.e .375 1 . 5 1 1  325.7 482.4 .945 2.017A 111.6 - 7 5 5  - . E  -e5.5 279.6 -533  
-3.7 .ea3 i i n . 7  . e 8  1.269 215.1 364.3 .7z6 i . e i z ~  91.3 1.403 3 . 0  20.8 309.5 - 2 4 7  
10.5 1 .262 95.1 ,164 .a60 337.7 5 w . i  . 7 i 9  i.nnzA 9 1 . 2  . g i s  -11.8 -30.0 100.4 -214 
1.64 it.01 4.92 i2 .m 1/1/2 9.7 89.5 57.1 .982 2.094 71.0 286.9 -38.9 ii5.00 1 . 0 7 4  
- .3  .624 113.6 .531 1 . 1 5 7  205.4 285.) . 5 4 3 ~  i.rino 6 1 . 9  1.373 1 .9  4 . 1  ~ 3 1 . 2  .sre  
.e i.zs8 i i 6 . e  .470 .e57  2 5 9 . 9  583.4 .454 i . 2 6 1  6 3 . 9  .e98 -3.e 17 .4  98.7 .445 
1.0 1.216 86.9 .455 1.794 9 .9  105.8 .979D 2.610A 116.5 ,821 2 . 5  -20.6 Z86.e .(I8 




4 .81  
. _. 
,417 98.5 
~ 3 1 2  167.6 
-592  314.7 
19-11 15.91 
21 .E 




3 .9  
25.4 
-4 .  7 












. 1 5 5  
,592  
l . f l45 
. 1 4 4  
- 6 1 1  
C.306 
.703 
. so5 a362 104.0 ,297 164.2 
, 5 0 5  322.5 
1 7 . 7 7  1 4 . 7 4  
.354 111.8 
- 2 8 1  161.3 
.43n 330.0 
16 .91  13.89 
20.s 
5 .7  
. 3  
8.05  
19.5 
6 .1  
-2.4 
1 .48 
- .9  i . 0 6 1  109.6 .362 1.186 272.2 540.6 . 7 5 7  1.616 89.7 ,629 1.7 -9.4 028.4 ,143 
- . e  .690 116.3 .495 1.2711 217.1 309.7 , 6 4 1 ~  i . ~ w ~  73.8 1.401 1 . 8  5 . 0  5 3 2 . 6  .430 
- . e  1.416 1 0 5 . 7  . 5 i 7  1 . 3 4 4  312.8 45~1.0 .649 2 . 0 3 9 ~  1 1 7 . 3  1 . i ~  3.9 30 .7  8 3 . 0  . s 3 1  
3.02 8 - 4 3  6.43 19.51 2 / w 1  69.3 7.5 8 . 4  .325 13.625 108.4 e70.3 - 0 9 . i  8 3 . 5 ~  4.104 
1.067 108.3 .347 1.201 276 .1  1 3 5 . 5  ,784  1 . 6 1 0 ~  92 .4  
1.382 103.4 ,443  1.191 315.2 4 5 3 . 5  .e65 1 . 7 1 8 ~  114.4 
6 - 5 7  6.24 17.65 21111 57.4 10.1 1 4 . 1  .45n 8.172 
.7Dl  115.8 .479 1.297 219.5 321.1 .676A 1.9170 7 7 . 7  
.E08 1.627A 
.702A 1.9290 
.618 1 . 5 1 5 A  
24 .8  .624 
5- 290 5- 580 . 3 3 i  i i 9 . a  18.0 
5- 610 5- 730.9 .2nn 359.0 6 . 5  
5- r 3 0 . 9  5- 810 ,365 337 .1  - 6 . 1  
18.39 13 .23  6.99 
- . 9  
-1.1 
-1.7 
3 .16  
- .9  
-1.5 
-2 .5 
3 .41  
-1.0 
-2 .0  
- 3 . 1  
3.72 
5 . 7  
- 2 . 4  
6.47 
.9 
- . 2  
.2 
B . 5 4  
10.4 
- . e  
- . 3  
. 9  
3.44 
- 1 2 . 2  
6 . 9  
33 .1  



















5 -  
5-  
suo 
7 3 7 . 0  




















750.  7 
on0 
1 6 . 1  
6 . 1  
-10.8 
6 .61  
126.3 
157 .2  










,336 1.218 281.1 
.466 1.315 221.3 
16.30 2 / 1 / 1  47.8 
.329 1.236 265.6 
. 4 5 5  1.325 222.2 
15.31 i?/l/l 40.4 
.382 1.097 s i e . 5  
.339 1.048 324.2 
.334 1.410 321.0 
,451 1.322 222.0 
.168 . E 5 8  530.6 
12.64 11112 17.2 
-395  1.608 13 .2  
.508 . E 5 7  2 5 5 . 6  
18.22 1 /1 /2  6.8 
. s a  1.180 zn9.z 
[VAL D A T E  = 2 4 5 0 ~ 9  
. 5 7 0  1 .211 217.3 
. I 1 6  1.158 262.U 
,727 2.267 310 .1  
23.91 2 /1 /1  106.1 
530.4 
332 .7  
457.2 
13 .1  
94.8 
81.4 
1 1 1 . 7  
4 . 6 5 9  
8 5 . 9  
109.5 
2 . 8 6 2  
88 .4  
9 2 . 3  




9 7 . 0  
107.7 
2 . 0 2 8  
-14 .0  




















5 . 0  
-15.6 
6 .30  







, 1 1 2  
106.2 
114.8 
98 .8  
5.92 
99.5 
1 1 4 . 4  
94 .1  





1s A R R I  
113.6 
122.2 











. l e 6 1  1.918D 
,714 1.002A 




13 .0  . i s 4  
\Y 19971 
.676 1.641 
. 5 4 7 A  1.9950 
.619 3.914A 
15.0 .168 
.655 2 .1  
1.413 2.2 
1.039 4.6 
42.5 248 .3  
.728 -4 .0  
1.413 2.4 
.916 -11.0 
~ 7 8 5  1 . 5  
1 . 3 1 9  1 . 9  
.a91  -3 .2  
1 4 . 8  L43.9 
70.0 es0.9 
.619 1 . 4  
1 .260 2.7 
1.401 1.8 
i r 3 . 0  248 .3  
- 1 5 . 0  
1 1 . 7  
3 5 . 4  
42.5 
252.7 





, 3 5 5  
1 .617  
, 2 3 5  
.263 
1 7 . 5 2  












64 .5  




4 . 5 1  
492.2 
528.7 
8 4 . 5  
3 5 5 . 0  
- 3 3 . 4  
1 3 . 9  
- 3 6 . 0  
-42 .3  
3 . 7  
14 .6  
- 2 0 . 0  
$ 8 . 0  
280 * 2 
5 1 5 . 3  
100.6 
102.2D 















113 .8  
582.7 
154.9 








. m a  
1 .206  
.... - .  
80.3 
65 .4  
123.7 
7.674 
. 2  
3 . 9  
25.5 
- 5 . 2  
192.4 
64 .9  
'72.9L 
330.4 
. 1 6 3  
, 5 9 1  
, 1 1 2  
1.125 
5- 270 I- 590 . 3 8 5  104.4  20.9 
5- 720.3 5-  190 .509 323 .2  . 3  
i 9 . m  16.03 8.19 
5- 621) 5 -  720.3 .343 162.4 6.5 
- . a  1 . 0 5 5  1 1 1 . 4  .385 1.170 267.0 549.6 , 7 2 0  1 .620 8 4 . 1  .e25 1 . 5  - 5 . 8  ~ 0 5 . 7  . i d s  
- . s  , 7 1 5  120.9 . s 4 i  1 . 3 1 5  220.9 300.9 . 6 0 4 ~  2 . 0 2 ~  r 0 . i  1.410 2 . 1  4 . 5  3 1 1 . 3  .so9 
5- 280 5- 590 . 3 5 4  i i i . 9  19.8 - . I  i.060 109.8 ,xi 1.182 271.8 544.9 . 7 5 5  1.609 07.3 .632 1 . 7  - 7 . 8  219.4 . i s 9  
5- 620 5- r z s .8  .332 159.9 6.9 - . 9  ,729 i;!n.n ,520 1 . 3 5 0  224.1 312.9 . 6 4 9 ~  2 . 0 5 2 ~  1 4 . 3  1.417 1.7 5 . 4  3 3 1 . 1  -432  
5- 725.8 5- eon .432 330.7 -2 .3  - . I  2.420 105.7 ,524 1.365 313 .3  449.3 .65n 2 . 0 8 1 ~  117.5 i . 1 4 1  3.9 3 0 . 7  8 3 . 4  . 5 w  
. I  1.464 108.1 ,616 1.653 311.5 446.2 .635 2.671A 120.6 1.195 3 . 3  28.2 7 4 . 1  ,610 
3.06 6 . 4 1  7.91 21.48 2 /1 /1  92 .3  5 . 6  9 .1  ,232 12.657 152.3 248 .7  -26.8 71.8L 2-10? 
1 1 - 9 9  1S.06 7.45 2 .93  6.34 7.61 19.44 2 /1 /1  78.1 7.4 7.8 .322 1 4 . 7 7 5  93 .0  313.2 - 8 0 . 2  90.00 4.431 
-.I 1.065 108.2 .343 1.195 276.4 539.9 . 7 8 5  1.606A 9 0 . 0  .640 1.8 -11.0 232.2 . l a 1  
-1 .2 ,739 119.3 .504 1.377 226.5 324.5 .6R3A 2.0720 78.5 1.422 1 . 7  6 . 6  329.4 ,367 
-1.8 1.385 103.3 .448 1.204 315 .8  452.8 ,664 1.744A 114.6 1.098 4 . 4  32.9 92.9 a466 
2.97 6 .38  1.39 17.75 z / i / i  65 .2  9.8 15.1 .a46 7.613 56.0 243.2  56.0 1 0 8 . 2 ~  e .953 
- . e  1.071 106.9 .330 1.210 201.0 535 .0  . e l l  1 . 6 0 9 ~  92.5 .e40 1.9 - 1 3 . 2  245.0 -149  
-2.4 1.359 101.1 .38e 1.109 319.3  416.2 .e79 1 . 5 4 0 ~  1 1 1 . 9  i . a a  4 . 7  34.5 102.7 .4na 
3.13 6 .54  1.19 16.41 wi / i  5 4 . 4  12.5 27 .0  .6zn 4.280 43.8 248.3 4 3 . 0  ii8.4~ e.034 
- . a  1 . 0 1 7  i m . 8  .s20 1.225 285.6 530 .0  .e34 1 . 6 1 7 ~  9 4 . 6  .656 2.1 - 1 4 . 1  es i .9  . i 6 0  
-2 .7  1 . 3 5 3  90.3 ,357 1 . 0 ~ 5  327.7 456.1 ,698 1 . 4 7 2 ~  i1o.e i.0~5 4 . 3  3 3 . 3  9 1 4 . 7  . 3 7 0  
- 1 . 5  ,745 118.6 .492 1.354 220.2 336.4 . 7 0 8 A  2.081D 8 2 . 3 ' 1 . 4 2 8  1.8 8.2 325.4 A l l  
-2.2 ,744 117.6 .478  1.391 228.4 355.3 -1271  2.056D 88.5 1.426 Z . 1  1 1 . 7  313.5 ,262 
3.38 8.78 6.86 15.62 2/1/1 45.9 12 .6  4 8 . 6  ,875 2.428 32.9 245.0 3e.9 137.30 i . 2 5 0  
5- 810 5- 590 .e88 133.4 1 4 . 4  
5- 620 5- r50.0 ,304 158.0 5 . 1  
I- 750.0 5- 830 .282 35i.i -14 .1  
16.38 13.01 6.15 
.. - .. - - 
3 12 
STOPOVER T I M E  3 30 D A Y S  
... . 
LAUNCH A R R I V E  S P E E C I  R A I  C E C L l  
D E P A R T  SWNGOY S P E E C 3  R A 3  CECL3 
8WNGBY RETURN SPEC05  R A S  CECCS 
PROP AERO CVL __ - . . _  
5- 280 I- 600 .356 112.2 20 .2  
5- 630 5-  126.8 .3R7 159.0 7.4 
5- 726.8 5- 800 ,435 331.6 - 2 . 3  
19.52 16.61 7.48 
3- 290 5- 600 .327 119.5 18.8 
I- 630 8 -  132.8 .316 157.4 1.4 
5- 13t.8 5- 810 ,369 338.9 -1.1 
18.58 i 5 . r ~  6 . 8 9  
5- 300 I- 600 ,302 126.6 1 7 . 1  
5- r39 .9  5- 820 .313 346.6 - 9 . 9  
I- 830 I- 139.9 ,366 156.4 7.1 
1997 INBDUND S W I N G O Y  MISSION OURATlClN : S e O  C A l S  
M A R S  ARRlVAL DATE : 2450600 
31 H A Y  $997 
1 1 V 1 PSI 1 ECCEN SHA WET1 THE12 PERlH APHEL PSI 2 V 2 I 2 DfCLP R A 2  S P C C C e  
1 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 DECL4 R A 4  SPCCC4 
I 5 V 5 PSI 1 ECCEN SHA THE15 THE76 PERlH APHEL PSI 6 V 6 1 6 DECL6 RL6 SPEEC6 
D V A  EVA DVD EVR TYPE SUN A SUN R KAPPA - A  E INC RAP DECLP ETA PfRIC - -- _ .  
.362-1.179 271.2 549.0 .752  1.607 - - 8 4 . 9 -  . 637 -  1 . 7  - 6 . 2  215.1 - 1 3 6  
- .9 .780 123.1 , 5 5 6  1.485 232.0 317.3 .659A 2.310D 7 5 . 0  1 .441  1.6 5 . e  326.7 ,436 
- . 1  1.423 105.6 .533 1.394 314.0 448.3 .651 P.138A 111.7 1.148 3 . 9  30.6 83.9 -543  
2.91 6.32 9 .12  19.60 2 /1 /1  87.4 7.2 8.0 .S i7  14.249 68.6 236.4 88.6 101.50 4.196 
- . 6  1.063 108.1 .341 1.191 216.1 544.3 
-1 .2  .781 122 .1  -542  1.509 234.2 329.1 
-1.6 1.390 103.3 .457 1.225 316.5 431.8 
2.85 6.28 8.83 17.90 i?/i/l 73.9 0.5 
. 7 8 3  1.398 87.8 
.692A 2.3270 79.2 
.666 1.184A 114.8 
11.6 .441 6 .533  
. e l 2  1.593A 9 0 . 2  
.715A P.3220 83.7 
.681 1.381A 112.3 
31.4 ,614 3.692 
.644 1 . 8  -9 .8  P28.4 .135 
1.445 1.6 6 . 3  326 .1  ,369 
1.104 4.3 32.6 9 3 . 5  - 4 7 L  
43.2 2 4 t . t  43.2  115.90 L.483 
a431 1.0 -1P . l  240.3 -139 
1.446 1 .7  7 . 8  3LO.8 *a13  
1.073 4 . 8  33.9 103.7 m414 
34.6 P44.3 34 .6  126.30 1.814 
313 
STOPOVER TIME = 30 D A Y S  1997 INBOUND SUINGOY MISSION OURATION 560 C A Y S  
WARS ARRIVAL DATE 3 2450.110 
2 UAR 1991 
LAUNCH ARRlVE SPEED1 R A l  OECLl 
DEPART SWNGDY SPEC03 RA3 DECL3 
SWNGOY RETURN SPEEC5 R A 5  OECL5 
PROP AERO OVL -- 
5 -  230 5- 5 1 0  .491 7 0 . 7  1 9 . 1  
5- 115.4 5- 190 +486 318.3 .4  
18.08 14.38 10.55 
5- 240 5- 5 1 0  .465 78.7 19.8 
5- 121.3 5- 800 ,418 326.2 -2 .8  
5- 540 5- 715.4 . i o 1  184.0 - 3 . 0  
5- 5 4 0  5- 721.3 . i 6 7  1 8 0 . 1  -3 .2  
1 1 . 1 1  13.45 9.93 
- 
I 1 V 1 PSI 1 ECCEN SUA T H E 7 1  THE12 PERIH APHEL PSI 2 V 2 I 2 OECL2 RA2 SPEED2 
I 3 V 3 PSI 3 ECCEN SUA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPEf06 
I 5 V 5 P S I  5 ECCEN SUA THETS THE16 FERIH APHEL PSI 6 V 6 1 6 OECL6 RA6 SPEED8 
O V A  EVA O V O  EVR TYPE SUN A SUN R KAPPA - A  E INC RAP OECLP ETA PERIC . .  
MARS ARRiVhL DATE = 2450510 ( 2 MAR 19971 -- 
- 1 . 6  1.045 117.2 .466 1.133 254.5 539.2 .605 1.661A 90.7 .568 . 5  1 .6 180.6 ,175 
- .4  ,566 93.5 .475 1.118 183.9 293.4 .587A 1.6500 69 .9  1.362 2.0 5 . 4  328.5 ,486 
. l  1.431 108.1 .559 1.425 308.2 450.6 .628 2.222A 119 .3  1.153 3 . 3  28.2 71.6 r 5 1 6  
3.70 1.10 3.84 20 .41  2/1/1 81.4 5.9 11 .3  ,254 10.113 1 5 3 . 8  247.3 -24 .9  75.0L 2.326 
-1 .6  1.052 115.7 .446 1.154 258.5 533.5 .639 1.669A 95.1 .582 .8 -3 .7  194.9 .116 
- . 8  .582 94.2 .448 1.141 185.3 304.2 .629A 1.6520 7 3 . 5  1.368 2.2 6.9 330.9 -418  
3.73 7 . 1 3  3.52 18.67 2/1/1 66 .3  8 . 5  10 . r  ,344 10.115 115.8 265.5 -61.3 82.2L 3 .341  
5- 250 5- 510 .446 86.8 2 0 . 0  -1.6 1.059 114.5 .434 1.178 262.3 527 .8  ,667 1.609A 99.L . ¶ 9 7  1 .1  - 1 . 9  207.2 . i n 9  
5-  540 5- 7 2 7 . 2  . 1 5 7  177.5 - 3 . 8  -1  2 594 94 8 ,427 1 159 186 5 314 7 664A 1.6550 76 .9  1.373 2 .4  9 . 1  332.0 ,359 
5- r 2 r . 2  5- 810 .359 333.6 - 7 . 0  -1:s 1:366 1 0 3 . d  .419 1:134 312:7 456:7 :659 1.609A 113.6 1.074 4 - 7  3 4 . 0  90.5 e442 
-.e 1.396 105.7 .484 1.248 310.3 453.4 .644 1 . 8 5 3 ~  116.4 i . 1 ~ 0  4 . 0  31.2 81.0 . s o 5  
i e . r g  12.19 9 .49  4.01. 7.40 3.30 17.19 z / u i  53.4 11.6 1 6 . 1  .467 7.119 84.3 e3z.i 84.2 9s.e.n 2 . ~ 5 0  
5- 260 5- 510  ,433 94 .9  19.7 -1 .6  1.068 113 .1  
5- 540 5- 133.2 .I50 114.3 - 5 . 3  -1.8 .602 95 .3  
16.80 12.33 9 . 1 8  4 .47  7.86 3.15 
5- 133 .2  5- e20 .308 340.6 -12.3 -2 .9  1.343 i o i . 4  
.427 1.206 266.0 522.0 
.412 1 . 1 7 4  187 .6  325.2 
.364 1 .058  315.8 460.5 
15.97 2 /1 /1  43 .3  1 5 . 2  
.425 1.239 269.7 516.2 
.399 1.183 188.4 351 .5  
-321 1.012 320.5 463.9 





















. n o  
1.721A 





























82 .5  
9 4 . 8  
2.359 
- 




87 .4  
69.7 
119.5 















5 .3  
1.0 
3.7 
S . 5  
246.5 
5 . 7  
3 .4 
-10.1 
e 4 5 . e  
301.4 __ 
.e 
1 . 9  
2 . 5  
2 4 4 . 9  
.I 









6 3 . 1  
- 1 2 . 6  





8 . 3  
4 . 2  
2 5 . 0  
-4 .7  
3.4 
5 . 3  
28.2 
-23 .3  
2 1 7 . 0  








101 .1  




6 2 . 6  
7P. lL 
176.6 
3 2 9 . 7  






5- z r o  5- 510 .424 103.0 18.8 
i1.10 12.05 8 . 9 )  
5- 758.1 5- 880 .27r  3 5 2 . 7  5 9 . 1  
5- 540 5- 140.4 .146 170.7 - 9 . 1  
§- 740.4 5- 830 .e66 347.9 -18.1 
5- 320 S- 5 1 0  .426 138.8 2 . 7  
5- 540 5- 738.1 ,147 171.8 - 7 . 6  
21.24 12 .11  9 . 0 2  
-1.7 1.078 113.1 
-2 .9  .609 95.5 
-3 .6  1.327 99.3 
5.05 8.44 3.08 
.233 
.266 
- 3 4 0  
1 .499  





. 5 6 r  
,662 
1.165 




- 5 . 0  1 .151  111.5 -482  1 . 5 2 4  289.1 487.8 
-2 .5  .SO8 95.5 ,4133 1.182 108.2 3 3 3 . 1  
9.13 12.49 3 .09  12.68 2/1/2 16.8 72.8 











- . - 
520 . 5 3 7  63 .4  
110.0 .203 184.9 
780 - 5 6 1  310.8 
20.21 15.98 
520 .495 71.0 
790 .489 319.0 
18.23 14.53 
721.9 .170 178.0 
800 .420 326.8 
17.04 13.48 




- 2 . 4  
2 . 6  
11.65 
19 .3  
- 2 . 1  
. 4  
19.9 
-2 .0  
-2 .7  
9.89 
10.63 
MARS ARRl  .- 
-1 .7 1.039 119.8 
-.l . 5 5 0  95.6 
1.1 1.479 110.6 
4 .23  7.62 4 .33  
-1.6 1.044 117.4 
- .4  . 5 7 0  96 .3  
. l  1.435 100.1 
3.70 7.10 3 .90  
[VAL DATE = 2430520 (12  U 
,512 1.090 185.4 281.9 
,655 1.774 306.9 447.6 
22.60 2/1/1 105.2 3 .9  
a469 1.129 253.8 542.9 
.477 1.118 187.0 2 9 3 . 0  
20.54 2/1/1 911.3 5 . 8  
, 503  1.115 249.3 547.9 







1 .158  
115.3 
220 5- 
5 5 0  5- 
110.0 5- 
230 5- 
5 5 0  5- 
116 .0  5- 
-1.5 1.049 111.6 ,445 1.148 2 5 8 . 0  537.5 ,637 1.658A 9 2 . 0  .580 .0  - 2 . 0  191.3 .169 
- .8  , 5 8 7  96 .9  ,450 1.142 i 8 8 . 6  304.0 .628A 1.6550 73.4 1.369 2 . 1  6 . 7  331.0 .420 
- .8  1.399 105.7 ,489 1 .261  310.6 452.9 .645 1.878A 116.6 1.114 4 . 0  31.1 81.3 .SO9 
3.56 6.96 3.59 1 8 . 7 7  2 /1 /1  74.6 8.3 1 0 . 7  ,341 10.714 118.6 264.0 - 5 8 . 8  8 l . l L  3.513 
5- 2 5 0  5- 520 .441 86 .9  20.1 - 1 . S  1.056 114.3 ,428 1.169 261.9 531.9 .669 1.669A 9 6 . 0  .593 1.1 -6 .7  204.8 . 1 1 5  
5-  5 5 0  5- 727.8 .161 174.6 -2.4 -1 .2  .599 97.4 ,429 1.161 190.0 314.6 .663A 1.6590 16.8 1.374 2 . 3  8 .8 332.9 .360 
5- 121 .8  5- 010 e360 334.1 - 6 . 8  -1.8 1.369 103.5 ,422 1.142 313.1 4 5 6 . 2  ,660 1.625A 113.8 1.077 4 . 7  33 .9  90.0 .445 
16.44 12.14 9.35 3.70 7 . 1 0  3.38 17.26 2 /1 /1  60.5 11.4 15 .6  .464 7.362 8 5 . 5  231.3 85 .4  9 3 . 0 0  2.954 
240 5- 
5 5 0  5- 
121.9 5- 
5- 260 5- 520 .423 95.0 19.8 
5- 5 5 0  5- 733.7 ,154 i r i . 4  -3 .5  
5- is3.r 5- 820 ,309 341.1 - 1 2 . 1  
16.25 12.21 8 .96  
-1 .5  1.063 113.3 ,418 1.193 265.7 526.1 .695 1.692A 99 .6  .608 1.3 -10.3 215.9 .191 
-1 .7  .608 97.7 .413 1.176 191.2 325.2 .690A 1.6620 80.0 1.378 2 . 7  1 1 . 9  332.2 .309 
-2 .8  1.345 101.3 ,366 1.063 316.2 460.1 ,674 1.452A 111.1 1.048 5 . 2  36.4 100.4 .I88 
4.05 7.44 3.25 16.01 2 / 1 / 1  48.9 14 .9  25.5 ,631 4.529 7 0 . 0  246.9 70.0 ino .90  e . 2 2 ~  
5- 270 5- 520 , 411  1113.0 19.0 -1 .6  1.012 112.5 .412 1.221 269.5 5211.4 .717 1.7244 102.8 .623 1 .6  - 1 2 . 7  2 2 4 . 8  
5-  5511 5- 140.6 , 1 5 1  168.1 -6 .3  -2 .6  .615 97 .9  .401 1.188 192.2 3 3 7 . 1  .71lA 1.6650 83.5 1.381 5 .4  17 .7  328.8 
5- 740.6 5- 830 ,265 348.1 -18 .0  - 3 . 6  1 .328  99 .3  ,321 1.013 320.6 463.7 .688 1.339A 108.7 1.023 5 . 5  38 .1  110.4 
16.38 11.85 8.68 4.53 7.92 3.17 15.02 2 / 1 / 1  39.9 18.2 40.4 ,853 2 . 8 9 9  62.5 240.7 62 .5  108.30 
.211 
* 266 






















5 -  
320 5- 520 .394 139.2 4 .8  -3 .9  1.136 110.2 , 4 4 1  1 .449 289 .1  492.2 . e m  2 . 0 9 7 ~  115.3 
5 5 0  5- 738.2 .151  169.2 - 5 . 1  - 2 . 2  .613 97.9 .405 1.185 191.9 333.0 .705A 1.6640 82 .3  
138.2 5- 880 ,278 3 5 3 . 0  6 0 . 0  11.1 1 . 2 5 7  95 .9  .le0 . e 5 5  319.4 5 1 7 . 3  . 7 0 1  1,009A 9 4 . 8  
19.59 11.49 8 . 3 0  8.09 11.46 3.19 12.70 2/1/2 18.0 72.9 47.6 .776 2.477 
5 3 0  5- 520 
5 5 0  5- 143.0 
743.6 5- 890 
210  5- 5 3 0  
1 1 0 . 7  5- I80 
5 0 0  5- 110.7 
,406 144.1 - 4 . 5  -6 .6 1.153 109.9 .466 1.126 293.3 486.8 ,815 2.2381 117.4 
.1511 166.9 - 8 . 3  - 3 . 1  .617  97.9 ,398 1.191 192.4 342.0 .718A 1.6650 8 4 . 9  
,254 355.7 60.4 10.2 1.258 9 5 . 1  .173 .E56 324.1 523.4 . T O 7  1.004A 93.4 
2 0 . 0 5  1 1 . 1 5  8 . 5 8  9.10 12.46 3 . 1 7  12.52 2 /1 /2  18.5 78.7 44.3 -932  2.854 
MARS ARRIVAL DATE = 2450530 (22 MAR 1997) -- . . 
, 5 5 1  6 4 . 0  1 8 . 5  -1 .7  1.039 120.6 . 5 1 5  1.112 248.1 5 5 1 - 2  .539 1.686 7 8 . 5  
.208 102.4 -1 .4  - . I  ,556 98.0 ,514 1.091 lOP.5 281.5 . 5 3 0 A  1.6520 6 5 . 5  
.SI1 311.4 2.6 1 .1  1.404 110.6 .664 1.824 301.3 441.0 .613 3.036A 1 2 2 . 1  
2 l . O i  1 6 . 4 4  12.00 4 . 5 7  7.96 4.45 22.77 2 / 1 / 1  112.4 4 . 0  16.5 ,184 6 . 9 8 8  
.743 7 . 4  -10.1 e52.5 
.918 -10 .2  - 3 2 . 6  101.0 
71.1 100.6 - 4 2 . 3  06.7L 
.383 3.8 2 1 . 2  326.3 
__ _- _ _  
, 5 5 8  .e 9 . 4  159.0 
.354 1 . 9  4 . 2  327.8 
. e l 7  2 .5 2 5 . 1  62.9 
1 3 . 3  246.4 - 4 . 5  7e.01. 
.s69 .I 3 . 1  112.8 5-  230 5- 5 3 0  . I 0 2  71.4 1 9 . 5  
5- 180 5- 118.8 .190 118 .1  - . 8  
5- l i 6 . 6  5-  790 .491 319.6 .4  
18.64 14.82 10.79 
5- 2 4 0  5- 530 .46S 7 9 . 2  20 .1  
a-  560 5- 122.5 ,117 1 1 5 . 0  -.s 
5-  1 2 2 . 5  5- 800 .421 3 2 1 . 3  - 2 . 6  
1 1 . 1 5  1 3 . 6 5  9 .92  
I- 2 5 0  5-  130 , 431  8 1 . 1  2 0 . 3  
5-  580 5-  128.3 .168 111.4 - . I  
5- 1 2 8 . 3  5.- 810 . 3 6 i  3 3 4 . 7  - 6 . 1  
16 .30  12.82 9 . 2 8  
5-  280 5-  5 3 0  .416 95 .1  20 .0  
5- 160 i- 7 3 4 . 2  ,162 168.3 -1.5 
5-  134.2 5- 820 .SO9 341.5 -11 .8  
15 .92  12.21 8.80 
5-  210 5-  530 . 4  0 ias I 1 9 . 2  
5- 560  5- 741.0 -1% 165:4 -3 .7  
5- 141.0 5- 830 .265 348.4 -17 .8  
1 5 . 8 7  11.78 8 .44  
5- 320 5 *  530 .361 139.5 6.3 
5- 100 5- 138.8 .160 166.4 - 2 . 7  
5- 1 3 8 . 3  5- m a  .am 353.2 60.3 
1 0 . 2 1  ii.08 7 . 7 3  
- 1 . 8  
- * 4  
. t  
3.82 
- 1 . 5  - .8 
- . e  
3.49 
1.043 
, 5 7 7  
1 .439 











105 .1  
3.73 
, 4 7 5  1 .121 
.479 1.121 
.572 1.473 
20.67 2 / 1 / 1  
.446 1.143 
,452 1 .146  
-493 1.214 






311 .0  
83.4 
251.4 
5 4 8 . 5  ,592 1.862 84.2 
292.9 -584A 1.6510 69.6 1.363 2 . 0  5 . 2  330.8 
449.5 , 6 3 0  2.316A 119.7 1 . 1 6 3  3 . 3  2 8 . 2  12.2 
5 . 7  12.2 .249 9.437 (56 .6  249.3 - 2 2 . 1  14. fL 
5 4 1 . 3  ,634 1.653 8 0 . 9  . I 8 0  . O  187.3 
303.9 .628A 1 .6630  73.3 1.310 2 . 1  6 . 5  332.8 
152.4 .646 1.9031 116.7 1.118 1.0 31.0 P 1 . 6  
8 . 1  10.1 .338 10.767 120.7 263.1 - 5 6 . 9  R0.2L 
.181  
.492 
. 5 0 6  
L .099 . 1 e 6  
,422 





3 . 0 5 0  






, 3 1 0  
,210  
1.070 
$ 3 4 0  
. e 5 4  
.190 
1.438 
e . 3 1 7  
1.113 
. e m  
-1 .4  1.053 114.1 .425 1 .162  261.5 535.9 ,668 1.6S5A 9 3 . 0  .592 1.1 -5 .2  201.6 
- 1 . 2  ,606 1110.1 . I 3 1  1.166 193.8 314 .1  ,663A 1.6690 16.8 1.315 2 .3  8 .4  3 3 3 . 6  
-1 .8  1.371 103.4 ,426 1.150 313.4 4 5 5 . 7  .660 1.6391 113.9 1.080 4.6 3 3 . 1  91.1 
3.49 6.89 3.54 11.32 2 /1 /1  68.3 11 .1  15 .1  .462 7.801 8 6 . 1  231 .1  8 6 . 0  92.60 
- 1 . 4  1.060 
-1 .6  .616 
-2 .8  1.348 
- 1 . 5  1.068 
-2.4 .623 
-3 .5  1.329 
4 .09  7.48 
3 . 7 1  1 . 1 0  
112.9 . 4 1 l  1.183 265.5 530.3 ,697 1.669A 9 6 . 6  ,605 l . 3  - 9 . 3  214 .1  
100.3 . 4 i 6  1.182 195.2 325.4 , 6 9 0 ~  1.6130 80.0 1.379 2.5 $ 1 . 2  332.8 
i o i . 3  .m 1.068 316.1 4’19.6 .6r4  MA 1 i i . e  1.048 5 . 2  3e .e  100.)  
3.41 16.05 2 /1 /1  5 5 . 4  14 .8  2 4 . 1  .630 4.680 69.5 2 4 8 . 0  69.5 101.10 
112.0 .402 1 .207  269.3 524.6 .722 1.692A 99 .9  ,618 1.5 -12.S 224.e 
100.4 .404 1.194 196.2 337 .2  .11ZA 1.6770 8 3 . 5  1.383 3 . 1  1 6 . 2  329.2 
99.2 .322 1.015 3219.9 463.5 .688 1.543A 108.1 1.024 5 . 4  3 1 . 9  110.0 
3.34 15.04 2 /1 /1  4 5 . 1  17.9 38.9 .e56 3 .001  61 .3  210.2 6 1 . 3  108.1D 
-3.1 1.124 i o 9 . i  .418 2.393 ~ 8 9 . 2  496.7 .ai1 1 . 9 ~ 5 ~  112.4 . i n 2  3.9 - 1 4 . 7  2 s i . e  
‘ - 2 . 1  ,621 100.4 .408 1.190 195.9 332 .1  , 1 0 4 ~  1.6r60 ~ 2 . 2  1.381 2.6  14.a sm.9 
11.2 1.257 95 .9  ,180 .e55 319.5 517.2 . I 0 1  1.009A 94 .8  .920 -10.7 -51 .2  101.0 
7.19 10.56 3.36 1 2 . 1 3  2/1/2 19 .6  12.9 49 .1  .766 2.406 76.0 3 1 0 . 8  - 4 9 . 0  T5.1L 
5- 5 5 0  5- 530 .370 144.9 - .6  -4 .7  1.138 108.7 .432 1.452 293.5 491.3 ,826 2.079A 114.4 ,723 5 . 6  -12.4 254.9 
5- 560 5- 145.6 , 1 5 8  164.5 -5 .0  -E.8 .625 100.4 .401 1.197 196.4 341 .5  .717A 1.6770 84 .7  1.384 3 . 4  1 0 . 1  327 .0  
5- 141.6 5- 890 ,254 855.7 60.4 10.1 1.258 95.1 , 1 1 3  ,856 324.1 623.4 ,707 1.004A 98.4 ,918 -10.0 -30.8 101.0 
19.14 11.13 1.80 8 . 0 1  11.38 3.33 12.52 2/1/2 18.5 7 8 . 1  46.4 ,933 2 . 1 4 0  71.9 302.0 -44 .1  85.6L 
3 14 
SPOPOVER T l M E  : 30 0 A Y S  1997 lNOOUNC S W I N G O Y  MlSS1C.N CURATlON : 560 DAYS 
MAR3 ARRIVAL C I T E  2450540 
1 APR 199r 
1 1 V 1 PS1 1 ECCEN SHA THE71 THE72 PERlH APHEL P S I  2 V 2 I 2 OECL2 RA2 3PEECP 
I 3 V 3 PSI 3 ECCCN SHA THE13 THE14 PERlH APHEL PS1 4 V 4 I 4 DECL4 R A 4  SPEED4 
I S V 5 PSI S ECCEN SMA THETS THE16 PERlH APHEL PSI 6 V 6 1 6 OECL6 RA6 SPEED6 
CVA EVA CV0 - EVR 1YPE SUN A SUN R KAPPA-  - A  E XNC RAP OECLP ETA PERlC 
- 1 . 4 < . 0 4 7  116.0 .449 1.140 256.7 545.1 ,628 1.652 85.9 .J81 .6 1 .7  183.3 ,167 
- .8  .604 102.7 ,455 1.153 196.2 304.2 .628A 1.1780 73.3 1.372 2 .0  6.3 333.5 .A23 
- .8  1.404 105.7 .498 1.288 311.4 451.9 .646 1 . 9 2 9 A ’ l l 6 . 8  1,121 4 .0  31 .0  61.9 e516 
3.53 6.93 3.97 18.95 2 /1 /1  92 .3  8 . 0  10.5 .336 10.913 122.0 262.5 - 5 5 . 8  79.6L 3.327 
-1.4 1.051 114.1 ,424 1.157 261.1 539.9 .667 1.647A 90 .1  .$92 1.1 -3 .5  197.9 a160 
- 1 . 1  .617 102.9 .435 1.175 198.0 315.1 .664A 1.6860 76.8 1.378 2.2 8 .1  334.0 a362 
-1.8 1.373 103.4 ,429 1 . 1 5 7  313.8 455.3 .661 1.653A 114.0 1.082 4.6 33.6 91.4 e450 
3.36 6.76 3.79 17.38 2 /1 /1  76.9 10.9 14.7 -460 7.827 8 5 . 7  2S4.5 8 5 . 6  92.7D 3.140 
- 1 . 3  1.057 112.7 ,406 1 . 1 7 5  265.2 534.4 .698 1.6S2A 93.8 .603 1 .3  - 8 . 0  211.4 ,164 
- 1 . 6  .626 103.1 -420 1.192 199.5 325.9 .691A 1.6920 80.1 1.382 2.4 10.6 333.0 ~ 3 0 9  
-2.7 1.346 101.3 .371 1.012 316.8 459.2 ,675 I .470A 111.3 1.050 5 . 1  36.0 100.9 - 3 9 2  
3.45 6.85 3.67 16.09 2/1/1 62 .7  14.3 24.0 .629 4.806 68.2 2 4 8 . 1  68.2 101.80 2.394 
-1.4 1.064 111.6 .394 1.196 269.1 528.9 . I 2 5  1.667A 9 7 . 0  .616 1 . 5  -11.3 222.8 -176  
-2 .2  ,633 103.1 .409 1.204 200.6 337.7 .712A 1.6960 6 3 . 6  1 . 3 8 8 .  2.8 14.9 329 .1  e265 
-3 .5  1.330 99.2 .324 1.019 321.2 463.1 ,689 1,349A 108.8 1.026 5.4 37.6 110.8 .343 
3 .72  7.12 3.59 15.07 2 /1 /1  5 1 . 1  17 .6  37.8 .e56 3.091 59.7 251.1 59.6 109.60 1.790 
LAUNCH ARRIVE SPEECI R A l  OECLl 
DEPART SWNGOY SPEED3 RA3 OECL3 
SUNGOY RETURN SPEECS R A 5  OECLS 
PROP AERO OVL .~ - 
5- 240 5- 540 .469 19.5 20.3 
5- 570 5- 723.0 .187 171.8 1.0 
5 -  723.0 5- 800 .423 327.9 - 2 . 6  
1 7 . 5 1  13.98 10 .01  
5- 250 5- 540 
5- 370  5- 728.6 
5- 728.6 5- 810 






-6 .6  




8 . 6 9  
19 .4  
- 1 . 3  
-17.5 
8 . 2 1  
7 . 5  
- .4  
60.7 
7.25 
2 .0  
-2 .2  
60 .5  
7.21 
- 8 . 4  
- s . 9  
62 .4  
7.38 
5- 260 5- 540 ,412 95 .3  
5- 570 5- 734.7 ,174 165.3 
5- 734.7 5- 820 .309 342.0 
1 5 . 8 1  12.36 
5- 270 5- 540 
5- 741.4 5- 830 
5- 320 3- 540 
5- 570 5- 738.4 
5- 738.4 5- 880 
5- 330 5- 540 
8- 5 7 0  5- 743.1 
I- 743.7 5- 890 
5- 340 ¶-  540 
5- 5 7 0  5- 149.9 
1- 749.9 5- 9110 





. I 7 2  163.7 
,282 353.5 
.tro 1 6 2 . 7  
11.26 10.87 
-2.5 1.113 108.2 ,393 1 .351  289.3 501.3 .E20 1.881A 109.5 .689 3.4 -15.3 253.8 ,286 
-1 .9  .631 103.1 ,413 1.199 200.2 332.6 .704A 1.6950 8 2 . 1  1.384 2 . 6  12.8 331.2 - 2 8 2  
11.3 1.257 91.9 ,180 .OS6 319.6 517.1 .702 1.010A 94.8 .921 -10.6 -31.5 101.0 ,212 
6.40 9 .17  3 .62  12.75 2/1/2 21.8 73.0 50.6 , 7 S 5  2 .342 76.4 S l l . 5  -49.5 75.0L 1 .013  
-3 .5  1.126 101.6 .402 1.397 293.6 495.9 -835 1.959A 111.5 . 7 0 7  4 . 5  -13.8 2 5 7 . 2  ,312 
10 .2  1.258 95.1 .173 ,856 324.1 523.4 . 7 0 7  1.004A 93.4 .918 -10.2 - 3 2 . 9  101.0 a197 
7.09 i 0 . 4 7  3.58 12.53 2 / 1 / 2  19.7 78.7 48 .3  .927 2.443 72.4 303.1 -45.3 85.2L 1.338 
-6 .2  1 .341  101.0 .415 1.452 298.1 490.6 . E 5 0  2.053A 113.3 .725 7.3 -9 .4 2S9.9 ,344 
-3 .6  -637 102.9 ,401 1.2111 21111.9 311.4 .725A 1.6960 8 7 . 6  1.308 3 .9  23.4 3211.5 - 2 4 0  
9 . 7  1.259 94 .2  ,168 .a57  379.8 529.0 .713 1.002A 9 2 . 2  ,918 -10.4 -34.9 1011.5 . l e 5  
7.95 11.32 3.58 12 .51  2 / 1 / 2  20.5 84.6 46.7 1,045 2.523 68 .9  293.2 - 3 8 . 2  100.10 1 . 5 9 2  
-2.5 .63s 103.1 .406 i . z o r  200.8 341.4 . ~ I A  1.6970 84.7 1.586 3.0 16.8 3 2 7 . 2  .PSI 
-142 145.4 
. / I 0  162.1 
. e 5 5  355.8 
17.80 10.79 
. 5 5 1  149.5 
, 1 7 0  160.6 
. e 4 o  3 5 8 . r  
18.91 10.96 
I_ - 
- 1 . 5  
- . 5  
. l  
4 .40  




- 1 . 3  
-1.1 
-1 .7  
3.32 
- MARS ARRlVAL OATE = 2450550 (11 APR 1991 
1.042 119.2 .496 1.125 250.6 153 .3  -567 
.600 105.8 .487 1.138 198 .2  293.3 .584A 
1.447 108.1 , 5 8 5  1.523 309.8 448.4 .631 
7.79 4.59 20.92 2 / 1 / 1  113.9 5 . 6  12.4 
1.046 118.4 .455 1.138 255.9 548.8 .620 
.617 105.8 ,460 1.166 2110.5 3114.7 .629A 
1.407 105 .7  .SO3 1 .300  311.7 451.4 .647 
7.06 4 .33  19.03 2/1/1 100.9 7.9 10.2 
1.050 114.3 ,425 1.153 260.5 543.8 .663 
.631 105.9 .441 1.189 2112.6 315.8 .665A 
1.375 103.4 ,432 1.165 314.1 454.9 .661 
6.13 4.15 17.44 2 /1 /1  8 5 . 8  10.7 14.3 
‘f 
1 ,683 77.6 






,333 11 .191  
1.643 8 7 . 2  
1.7130 76.9 
1.6681 114 .1  
.458 8.055 
__ -._ -
. 6  
I .9  
3 . 3  
250. 8 
. 9  
2 .0  
4 . 0  
262.4 
1.1 
2 .1  




5 . 0  
2 8 . 2  
-20.6 
3 . 3  
6 . 1  
30.9 
- 5 5 . 9  
- 1 . 6  
7.8 
33.5 
8 4 . 2  






0 2 . 2  
79.3L 
193 .6  
334.2 
9 1 . 6  
93.30 
__. . .. . 
19.9 




2 .5  
-2 .5 
10.18 
20.  1 
2 . 6  
- 6 . 4  
9 . 3 0  
20.4 
2.2 
- 1 1 . 5  
8 .64  
5- 230 5- sso 
5- 580 5- 717.8 
5- 717.8 5- 790 
5- 240 5- 5 5 0  
I- 500  5- 723.5 
5- 723.5 5- 800 
5- 250 5- 5 5 0  
5- 580 5- 729.e 
5- 729.2 (1- 810 
5- 260 5- 5 5 0  
5- 580 5- 735.2 





. I 7 6  79.9 
,203 168.6 
.425 328.4 
.A38 87 .6  
,195 165 .3  
.362 335.6 
16.77 13.45 
i 8 , i r  14.50 





.425 . I 2 0  





















-1 .2  1.1155 112.6 .403 1.169 264.8 538.5 .698 1.640A 91.0 .604 1.3 -6 .4 208.0 .155 
- 1 . 5  ,640 105.9 ,426 1.2117 204.2 326.8 .693A 1.1210 80.2 1.386 2 . 3  1 0 . 1  332.8 a309 
-2 .7  1.349 101.3 . 3 7 3  1.077 317.2 458.8 .675 1.479A 111.3 1.052 5 . 1  35.7 101.2 .394 
3.27 6.68 4.04 16.13 2 /1 /1  70.9 14 .1  2 3 . 6  .628 4.894 66.1 249.1 66.1 103.00 2.443 
5- 270 5- 5 5 0  
5- 580 5- 742.0 
5- 742.0 5- 830 
5- 320 5- 5 5 0  
5-  S 8 0  5- 738.6 
5- 738.6 5- 880 
5- 330 5- 5 5 0  
5- 5 8 0  5- 743.8 






. I 8 8  161 .3  
.284 333 .9  
6.54 lO.85 
1 9 . 1  -1 .2  
.9  -2 .1  
- 1 7 . 2  -3.4 
8 .14  3.43 
8 . 5  -2 .1  
1 . 7  -1.8 
61 .0  1 1 . 5  
6 .85 5.10 
1.061 111.3 .388 1.187 268.9 533.1 .727 1.648A 
,647 105.9 .415 1 .219  2115.3 338.6 ,7131 1.7260 
1.331 99 .2  .326 1.022 321.6 462.6 .689 1.355A 
6.84 3.96 15.10 2 /1 /1  57.9 17 .2  37.2 .A58 
1.105 1 0 7 . 3  .371 1.318 289.5 505.9 .e29 1.806A 
-644 105.9 .420 1.214 204.9 332.9 .TOPA 1.7240 
1.257 95.8 .180 .e56 319.1 517.0 .702 1.010A 
9 .08  3.99 12.78 2 /1 /2  24.3 73.1 52 .0  .743 
1 .116  106.6 .37? 1.355 293.9 500.6 .e44 1.865A 
.648 105.8 .413 1 .221  205.5 341.7 . 7 1 7 A  1.7260 
1.258 95 .1  . I T 3  ,856 324.2 523.3 . T O 1  1.004A 
9 . 6 1  3.94 12.55 2 /1 /2  21.5 78 .1  50.3 ,916 
94 .3  .615 1 . 5  
83.8 1.389 2 .6  
108.9 1.028 5 .3  
3.137 51.2 251.4 
106.7 .679 3.1 
8 2 . 1  1.388 2.4 
94.8 .921 -11.0 
2 . 2 8 2  76.5 311 .5  
108.6 -694 3.8 
84 .7  1.390 2 .8  
93.4 .918 -10 .3  
2.355 72.7 303.2 
-10.2 
1 3 . 9  
37.3 
57.2 
- 1 5 . 6  
1 1 . 8  
- 3 1 . 1  
-49 .9  
-14.6 
15 .1  
-33 .1  
-46 .1  
220.7 




331  .0 
101 . D  
259.3 
326.9 















.319 145.8 3 .9  -2 .7 
. l a 6  159.9 .3 -2.3 
.256 356.0 6 0 . 8  10.3 
6.98 10.69 6.74 6 .30  
5- 3 4 0  I- 550 .318 150 .6  
5- S60 5- 749.9 ,185 158.8 
5- 149.9 5- 900 .239 358.6 
17.61 10.64 
I- 3 5 0  5- 5 5 0  , 3 5 1  151.6 
5-  5 8 0  5- 758.2 .188 1 5 7 . 7  
5- 758,P 5- 910 ,252 1.8 
19.51 11.36 
- 3 . 5  
-2 .4  
62 .3  
6 . 7 3  
-22.7 




2 . 1  
.I 
5 .80  
- 4 . 2  1.129 106.0 
-3 .1  .650 105.6 
9 . 7  1.259 9 4 . 2  
6 .9?  10.35 3 .91  
-9.7 1.142 105.3 
-5 .3  .648 105 .0  
10.8 1.262 93 .1  
8 . 1 3  11 .50  3.99 
1 . 6  1.234 9 8 . 3  
- . 6  . 6 0 5  105.8 
.2 1.259 112.2 
11.13 14.49 4.52 












1 .397  
1 . 2 2 5  
2 /1 /2  
. e 5 7  
298.4 495.4 
205.6 351.5 
329.8 529 .1  







2 . 0  154.9 
338.0 534.0 
.859 1.936A 110.4 .110 5.4 -12.0 262.3 .308 
.725A 1.7250 8 7 . 5  1.391 3 .4  20.3 320.3 .E39 
.713 1.002A 92 .2  .916 -10.3 - 3 4 . 8  100.5 ,194 
49 .6  1.051 2.386 69 .2  293.7 - 4 0 . 1  99.50 1 .456  
1 .441  
1 .e21 
.660 





,816 2.0201 112 .1  .727 11.0 - 2 . 3  263.9 ,351 
.126 1.7170 9 1 . 1  1.392 5 . 4  3 1 . 0  310.6 .E52 
.719 1.002A 91 .e  ,915 - 1 2 . 0  -38.4 100.4 ,218 
4 7 . 7  .944 2.474 71.1 e86.8 -31 .2  117.3D 1,391 
5- 410 5- $ 5 0  ,269 i 9 i . a  
I- 5 8 0  5-  719.e . 2 1 1  111.4 
5-  119.2 5-  970 .478 347.9 
2 1 . 4 5  10 .31  
,957 3.004A 119.7 ,846 . 4  - 2 3 . 1  277.9 .459 
-596A 1.695C 10.4 1 . 3 f 0  1 . 9  5.2 3 3 e . P  - 4 r F  
,512 1 .206  68.5 ,899 - 3 . 3  15.9 98.5 .SI3 
1 5 . 9  ,263 1 . 2 ~ 0  1 7 . 7  ~ 4 0 . 5  17.5 97.70 1 . 6 4 3  






5 -  
5 -  
¶ -  







1 5 9 . 0  
9 .63  
1 s . r  
1.4 1.260 96.4 .546 2.135 341.8 459.2 .968 3.302A 120.6 .667 . 7  
-3 .0  .650 105.6 .409 1 .225  205.6 350.0 .724A 1.7250 8l.i 1.391 3 . 3  
-.I 1.269 100.5 .248 . e 7 7  302.0 519.9 .659 1.094 78.9 ,911 -3.4 
11.77 15.12 3.92 12.73 11112 1 . 2  149.4 5 7 . 4  1.039 2.083 24 .8  255.4 
- 2 e . 5  219.5 
19 .3  321.4 




1 .  123 
. z i n  
2 . 1  
- 1 . 9  
- 2 . 2  
1 - 1 1  






















5 6 0  
116.3 
790 














321 .3  
16.91 




-1 .4  1.043 120.3 .512 1.126 249.4 556.4 ,549 1.702 74.2 .S81 . 6  
- . 5  .618 109.4 .494 1 . 1 5 7  202.8 294 .1  .586A 1.7280 69.4 1.313 1 .9  
. l  1.451 108.1 .592 1.549 310.2 147.9 -632  O.467A 120 .1  1.118 3 .3  
4.86 8.25 5.09 21.04 21111 120.1 5 .6  12.2 ,eri 9.416 i s ~ ~ i  m i . 0
8 . 1  165.5 
26 .2  73.1 
- L 0 . 6  73.2L 























- 1 . 3  1.045 117 .0  .464 1.137 254.9 552.3 
- . 8  .635 109.2 .468 1 .187  205.4 305.7 
- . 8  1.410 105. t  .507 1.313 312.1 4 5 1 . 0  
3 .90 7.30 4.83 19.12 2 1 l f 1  108.8 1.8 
,609 1.665 79.7 ,586 e9 
.63ZA 1 . t430  73.4 1.381 1.9 
.647 1.979A 117 .1  1.128 3.9 
9.8 .331 11.690 120.6 262.7 
4.6 176.4 .I84 
5.9 333.9 .426 
30.9 82 .4  .523 
-57.4 79.6L 3.S.34 
.2  189.8 
7.4 333.9 
33 .5  91.9 




20 .9  
4 . 1  
- 6 . 3  
9 . 4 0  
-1.2 1.049 114.6 .429 1.150 259.8 541.6 ,657 1.644 84.4 ,591 1 . 1  
-1.1 .648 109.1 .449 1.211 207.6 317.0 .6681 1 . 7 5 5 0  77.0 1.387 2 .0  
-1 .7  1.377 103.4 .43S 1.172 314.4 454.4 ,662 1.683A 114.2 1.087 4.5 
3.38 8.78 4 .66  17.50 2 /1 /1  94.8. 10.5 13 .9  . A 5 5  8.236 8 0 # 9  241.5 
.161 
,563  
, 4 5 5  
3 . 2 9 6  
5- 260 5- 560 .409 95 .7  
5- 590 3-  735.7 ,212 160.2 





8 -64  
20.0 
2 . 7  
- 1 6 . 9  
8 .06  
5.1 
2.4 
6 1 . 2  
6 .a6  
-1.1 1.054 112.7 
- 2 . 6  1.351 101.2 
3.18 6.59 4.55 
-1.1 1.059 111.2 
-2 .0  .664 108.8 
- 3 . 3  1.333 9 9 . 1  
3.22 6.63 4.46 
- 1 . 5  ,658 109.0 
.403 1.165 264.3 
.435 1.230 209.5 
.375 1.002 311.5 
16.18 2 / 1 / 1  79.1 
.364 1.181 268.6 
.424 1.242 210.5 
,328 1.027 322.1 









,696 1.634 88.3 .606 1.3 -4 .6  204 .1  .151 
,695A 1.7640 8 0 . 5  1.391 2 . 1  9 .6  332.1 ,310 
.676 1.4891 111.4 1.054 5 . 0  35.5 101.4 ,396 
P3.4 .627 4.926 6 2 . 8  249.1 62.8 105.00 Z.460 
5- 270 5- 560 .383 103.5 
5- 590 5- 742.7 .208 158.4 
5- 742.7 5- 830 .264 349.7 
15.73 12.51 
5- 330 5- 560 ,299 146.0 
5- 590 5- 743.9 .208 158.1 
5- 743.9 5- 890 .258 356.3 
16.41 10.81 
,726 1.634A 91 .7  .615 1 .5  -8 .9  217.7 , 1 5 3  
. 7 l d A  1.7700 84 .2  1.3QfJ e . 5  1 3 . 0  321.2 .e64 
,690 1.365A 109 .0  1.030 5.2 36 .9  111.4 .347 
37.2 .e61 5.134 53.8 2fJ l . l  53.7 114.90 1.637 
.e52 1.792A 105.0 -68s 3 . 3  - 1 5 . 1  261.5 . 2 S 5  
.718A 1.7700 84.8 1.395 2.5 13.7 326.0 -258  
.708 1.004A 93.4 .918 -10.4 -33.5 101.0 
52.3 .e01 2.260 72.7 302.5 -46.5 86.0L 1.14e 
-2.2 1.108 105.8 .355 1 .322  294.2 S05.4  
-2 .1  .665 108 . I  -423  1.244 210.6 342.4 
10.4 1.258 95 .1  .173 .856 324.4 523.2 
5 .60  8.98 4.44 12.58 2/112 23.8 78.8 
315 
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ARRIVE -SPEC01 RA1 
SUNGBY 8PEED3 R A 3  
RETURN SPEED5 R A 5  
PROP AERO 
5- 560 ,294 151.2 
5- 750.0 .205 157.4 
5- 900 .241 358.8 
16.81 10.64 
5- 580 ,298 154.3 
S- 757.9 .e04 157 .1  
5- 910 ,246 1.3 
17 .51  10.69 
I 1  
1 3  
I 5  
O V A  




- 5 . 5  
- 4 . 3  
10.4 
6 .87  
1 . 5  - .4 
.2 
9 .71  
v 1  
v 3  












I .  259 
13.07 
PSI 1 ECCEN SUA THETl THET2 
P S I  3 ECCEN SHA THCT3 THE14 
PSI 5 ECCEN SUA THE15 THE16 














3 . 1  
.4 
5.20 
PER I H 
PERIH 
PER I H 

































107 .6  
87 .7  
9 2 . 2  
2.264 
109.3 
9 1 . 1  
9 1 . 1  
2.25s 
1 1 6 . 6  
6 8 . f  
8 6 . 2  
7.968 
v 2 I 2 CECL2 
V 4 I 4 CECL4 
V 6 I 6 OECL8 
INC RAP OECLP 
RA2 SPEECZ 
R A 4  SPEC04 
RA6 SPEEC8 
E T A  PERIC 
264.4 . e 7 7  
319.4 . 2 4 l  
100.5 - 1 9 5  





,699 4 .3  - 1 3 . 5  
1.396 3 .0  17.8 
,916 -10.4 -35 .0  
89.5 293.4 -41 .3  
.713 8.8  - 8 . 8  
1.396 4 . 3  25.0 
.915 -11.7 -37.9 
7 0 . 7  287.1 -34.6 
105.1 ,360 1.556 298.8 5 0 0 . 3  
108.4 .a18 1.246 210.7 352.1 
94 .2  .168 . e 5 7  329.9 529.0 
4.39 12.52 2/1/2 21.7 84.6 
104.3 .367 1.395 303.5 495.3 
107.8 .415 1.241 209.8 363.6 
93 .1  ,164 ,860 337.6 534.1 
4 .36  12.16 2 / 1 / 2  22.6 89.6 
97.2 .451 1.754 336.7 468.7 
114.5 .437 .858 264.0 503.7 
5.19 16.44 1 /1 /2  4 . 1  1 5 5 . 1  
m . 4  .sa3 1 . ~ 7  202.0 290.1 
5- 560 - 2 3 3  189.7 
5- 716.5 .238 170.5 
5- 970 .524 345.9 
20.10 10.39 
.810 . 5  - 2 2 . 8  280.4 .408 
1.370 1.9 4.6 332.1 .524 
.898 -3 .2  16.7 98.S -408  
16.9 2 4 8 . 2  18.7 0 4 - 9 0  1.525 
5- 420 5- 580 .226 189.9 3 . 5  1.3 1.219 95.3 .471 1.840 343.3 465.2 ,972 2.707A 117.4 a826 a8 - 2 2 . 2  281.8 *4Ze 
5- 590 5- 748.5 .e06 157.5 .9  -2 .6  .666 108.5 .419 1.246 210.7 349.1 .724A 1.7680 8 7 . 0  1.396 2 .9  18.7 3 2 1 . 2  -243  
19.70 9 .49  5 .09  10.22 13.58 4.40 12.75 1 /1 /2  3.0 149.5 56.7 1.015 2.105 el.8 251.9 20.1 134.20 1.121 
5- 146.1 5- 980 ,243 15.4 -2 .2  - . 4  1.269 iou .7  .249 .a76 301.4 500.1 .658 1.095 78.8 . s i0  -3.4 7 . 4  110.2 .212 
















240 5- 5 7 0  
600 5- 724.5 
724.5 5- 800 




21  .0 





-6 .2  
9.57 
20.9 
5 . 1  
-11.0 
8 . 6 9  
20.2 
4 . 1  
-16.4 
8 . 0 3  
6.8 
4 .0  
81.9 
6.05 









-2 .6  
3 .18  
-1 .0 
-2 .0 
-3 .2  
3 .09  
- 1 . 7  




































i l l .  I 
99.0 
5.11 




.47? 1.137 253.7 555.6 
.512 1.328 312.4 450.5 
19.21 2/1/1 115.8 7.6 










































73 .6  





8 .321  
8 5 . 6  
80.8 
1 1 1 . 6  
4.863 
89 .1  
8 4 . 8  
3 . 0 5 5  
103.3 
85 .0  
93 .5  
















4 9 . 0  
,678 2 . 9  - 1 5 . 3  
1 .403  2 .3  12.5 
.918 -10.7 -53.7 
72.4 
,I ,033 
. 9  5 . 5  
1 .9 5.8 
3.9 30.8  
Z64.2 -61.4 
1.1 1 . 7  
1.9 7 . 1  
4 . 1  33.2 
2 4 3 . 0  75.4 
174 .1  
355 .5  




92 .2  
97.70 






























. 203  
1 . 0 3 6  
250 5- 510 
6011 5- I30 .I  
I3U.L ¶-  810 
2811 5- S I 0  
600 S- 736.3 





.412 96 .1  
,240 158,5 
.310 343.4 
17 .09  13 .92  
,431 1.149 2 5 0 . 9  151 .3  
.461 1.245 213.3 318.7 
,439 1 .181  314.8 454.fl 
17.51 2 / 1 / 1  103.3 111.3 
,405 1.162 263.7 546.5 
.448 1.264 215.0 3311.0 
.378 1.089 317.9 457.8 
16.23 2 /1 /1  88.8 13.4 
.382 1.176 2 6 8 . 2  541.5 
.437 1.276 216 .1  342.8 
.332 1.035.322.9 461.2 
15.20 2 /1 /1  74.1 16.1 
1.3 -2.8 
2 . 0  9 . 1  
4 .9  35.3 
248.7 58.1 
270 5- 570 
600 S- 743.7 









1.5 - 7 . 3  
2.3 12.2 
5.0 36.3 
250 .1  4 9 . 0  
.337 1.296 294.5 510 .3  
.437 1.276 216.2 343.6 
.173 .e56 3 2 4 . 6  523.0 
12.63 2/1/2 26 .6  78.8 
5- 340 S- 5 7 0  .274 151.6 2 . 1  -2 .3 1.111 104.2 .339 1.324 299.2 505 .3  .e76 1.773A 1 0 5 . 0  -690  3 .6  -14 .3  266.3 .e50 
5 -  600 5- 750.3 .231  156.4 2.3 -2 .6  ,686 111.4 .432 1.277 216 .1  353.2 .726A 1.8290 88.0 1.403 2.7 15.7 317.0 .244 
5- 7 5 0 . 5  5- 900 .244 359.2 63 .3  10.0 1.259 94 .2  .168 .A58 3311.2 528.9 .713 1.002A 92.2 .916 -10.8 -35.4 100.6 .199 * 
16.37 10.90 5.89 5.47 8.85 5.01 12.56 2 / 1 / 2  23.8 8 4 . 5  5 5 . 5  1.007 2.146 69.7 292.4 - 4 2 . 0  100.60 1.154 
3 3 0  5- 570 
600 5- 744.2 
744.2 5- 890 
300.9 -46.8 
5- 3 5 0  5- 5 7 0  .269 155.8 - 5 . 6  -3.6 1.121 103.4 .343 1.355 304.0 500.4 .E91 1.819A 106.5 . T O 3  5 . 0  -11 .5  2 6 9 . 2  .211 
5- 600 5- 757.9 .227 156 .6  - 1 . 3  -3 .7 ,683 110.7 .428 1.269 215.1 364.3 .726 1.8120 91.3 1.403 3 .6  20 .8  309.5 .247 
5- 757.9 5- 91fl ,247 1.4 6 8 . 2  10.5 1.262 9 3 . 1  .164 ,860 337.7 534 .1  .719 1.0LlZA 9 1 . 2  ,915 -11.8 - 3 8 . 0  100.4 .214 
18.73 10.72 5.80 6 . 0 1  9.39 4 .92  12.78 2 /1 /2  22.6 89.5 5 7 . 1  .982 2.094 71.0 286.9 -36.9 115.00 1.074 
5- (IOU 5- 714.2 ,214 169.6 3.9 - . 3  ,624 113.6 . 5 3 1  1.157 2U5.4 285.5 ,543A 1,7700 6 5 . 9  1.373 1 . 9  4 . 1  331.2 .172 
5- 714.2 5- 970 ,572 344.2 .4 . 2  1 .258 116.8 .470 .e57 259.9 583.4 .454 1.261 6 3 . 9  .898 -3.2 17.4 98 .7  ,445 
1 9 . 3 1  10.83 4.75 8.48 11.85 6.08 17.26 1 /1 /2  6 .5  1 5 5 . 1  13.5 . l e 4  8.508 15 .9  247.1 1 5 . 8  92 .40  1.382 
5- 410 5- 5 7 0  .ZLM m . 0  5 . 7  1 . 5  1.186 96 .2  .399 1.609 338.2 414.8 ,961 2 . 2 5 0 ~  113.1 .mi  . s  - 2 2 . 5  2 ~ 2 . 8  .364 
5- 420 5- 5 7 0  .196 187.4 5 . 1  1 . 2  1.195 94.3 .412 1.660 345.1 471.6 .976 2.344A 114.3 ,793 - 8  - 2 1 . 8  284.1 .378 
5- 800 5- 147.4 .E33 156.6 3 .2  - 2 . 3  ,687 111.5 ,434 1.278 216.3 348.8 .723A 1.8320 8 6 . 6  1.403 2 .5  1 4 . 1  321.0 .250 
5- 747.4 5- 980 . 2 5 0  14 .8  - 2 . 2  - .4  1.269 l t l l . 0  .e53 ,876 300.0 580.4 .654 1.098 78 .5  .910 -3.4 7 . 7  110.0 . 2 % 8  
1 8 . 5 7  9.69 4.64 8.88 12.25 5 . 0 5  12.82 1 /1 /2  5.4 149.8 51.6 -961  2.144 18.9 256.1 17 .6  133.40 1.099 
- - MARS ARRIVAL DATE 2450580 ( I ?  MAY 1997) .- - 
5- 250 5- 580 ,461 89.0 21.4 -1 .0 1.048 115 .6  ,445 1.148 257.9 554.9 ,657 1.659 78.7 .806 1 .2  2 . 9  183.2 .179 
5- 610 5- 730.9 .280 159.0 6 .3  - 1 . 1  .701 115 .8  ,479 1.291 219.5 321.1 .676A 1.9110 77.7 1.408 1 .8  8.9 331.8 .365 
5- I 3 0 . 0  5- 810 ..365 337.1 - 6 . 1  -1 .7 1.382 103.4 .443 1.191 315.2 453.5 ,663 1,718A 114.4 1.093 4 .4  33.1 92.5 ,481 
19.86 16.07 9 . 8 2  3.79 7.19 6.24 17.65 2 /1 /1  111.1 10.1 1 4 . 1  e450 8 . 1 7 2  87.1 243.5 8 7 . 1  102.10 3.229 
5- 280 5- 580 ,417 96.5 2 1 . 2  - .9  1.052 113 .1  .409 1.160 262.9 550.4 ,685 1.634 82 .9  .813 1 .4  - 1 . 2  195.9 . 1 5 1  
5-  810 5- 737.0 .274 151.2 6 . 1  - 1 . 5  .709 1 1 5 . 3  .466 1 .315  221.3 332.7 . 7 0 2 A  1.9290 81 .4  1.410 1.9 8 .6  3 2 8 . 8  . 3 1 0  
5- 737.0 5- 820 ,310 344.1 -10 .8  -2 .5  1 ,355 101.1 .382 1.097 318.5 457.2 .678 1 . 5 1 5 A  111.7 1.060 4 . 8  3 5 . 0  102.2 .401  









































7 4 5 . 4  














20 .5  - . 9  1.056 111.2 .382 1.172 267.7 545.6 
5.0 - 2 . 0  ,713 114.8 , 4 5 5  1.325 222.2 346.9 
-15.8 - 3 . 1  1.340 98.6 .339 1.048 324.2 459.7 
8 . 0 5  3 . 0 5  8.44 5.92 15.31 2 /1 /1  83 .2  15.0 
.724 1.620 88.5 ,621 1.5 
-722A 1.9280 8 5 . 9  1.413 2.2 
-693 l .403A 109.5 1.039 4 .8  
40.9 ,868 2 . 8 6 2  42.5 248.3 
- 5 . 5  209.9 
1 1 . 7  321 .1  
3 5 . 4  112.7 
42.5 124.90 
- 1 4 . 7  267.9 
13.9 315.3 
-36 .0  1 0 O . R  




, 8 1 7  




. 3 2 4  . F P  s 
.4R6 
.p06 






. 4  66 
.257 151.9 3.9 - 1 . 7  1.104 103.5 .321  1.299 299.6 5 1 0 ' 3  .E83 1.715A 102.4 , 6 8 5  3 . 1  
,263 156 .0  3.8 - 2 . 4  ,712 114.4 .451 1.322 222.0 355.0 .726A 1.9180 86.4 1.413 2 . 4  
-250 359.9 84.5 10.4 1.260 94 .1  .168 . 8 5 0  330.6 528.7 .714 1.002A 92 .3  ,916 - 1 1 . 0  




19 .11  11.69 
,171 184.3 
,267 156 .1  
-263  13 .2  
17.96 10.22 
7.3 1 . 4  1.168 95.2 .358  1.510 359.9 401.1 
4.6 - . 2  .644 118.4 ,564 1.180 209.2 280.9 
a 4  .2 1.256 119.4 ,508 . a 5 7  2 5 5 . 6  582.7 
4 . 4 1  7.42 10.79 1.28 $8.22 1 1 1 1 2  9 . 0  154.9 
.972 2.047A 110.5 .759 a 5  
. 5 1 5 A  1.8450 63 .4  1.379 1 .9  
.421 1.292 61 .2  .e97 - 3 . 2  
13.0 . i s 4  8 . 8 3 8  14.8 245.9 
-22 .0  28S.0 
3 . 7  3 3 0 . 1  
18.0 9 9 . 1  
14 .6  90 . IC  
6 . 8  1 .2  1.176 93.4 ,365 1.542 347.2 478.2 ,979 2.105A 111 .2  .768 - 9  
5 . 0  -2 .0  ,713 114.8 .455 1.325 222.2 347.1 ,722A 1.9280 8 6 . 0  1.413 2 . 2  
- 2 . 1  - . 4  1 .268 101.7 .e61 .8T5 297.6 581.0 .647 1.104 78.0 ,910 - 5 . 5  
4 .30 7.73 11.10 5.92 12.94 1 /1 /2  8.0 150.4 53.8 .872 2 . 2 1 2  18.3 255.9 
- 2 1 . 3  286.2 
1 1 . 7  321.0 
8 . 2  109.7 
15.4 131.40 
- MARS ARRIVAL DATE = 2450S90 (21  M I  LY 19971 
5- 250 5- 590 
1- 620 5- 731.6 





21 .7  
7.0 





8 .99  
- . 9  
-1 .2  
-1 .6  
4.16 
1.048 116.1 . A 5 8  1.148 256.5 558.2 
.739 119.3 .504 1.377 226.5 324.5 
1.385 103.3 .448 1.204 315.8 432.8 



























43 .8  
1.098 
1.2 
1 . 7  
4.4 
243.2 






92 .9  
10e.2c 2.953 
5- 260 5- 590 .425 97 .0  
S- 820 I- 738.1 .316 116 .6  
I- 738.1 5- 820 ,311 345.1 
19.62 16.18 
-.8 




- 2 . 2  
-2.7 




6 .84  7.19 
.416 1.158 2 6 2 . 0  554.2 
.492 1.394 228.2 336.4 
.388 1.109 319.3 456.2 
16.41 W i l l  10E.l 12.5 
.385 1.170 267.0 549.6 
.478 1.391 228.4 355 .3  
-357 1.085 327.7 456 .1  
15.62 2 /1 /1  92 .3  12.6 
,328 1.460 349.4 483.1 
-486  1.398 228.6 343.7 
-275 .a74 293.6 581.9 
13.17 1/1/2 10.8 151.3 
[VAL DATE 2450600 ( 3 1  M 
.426 1.158 260.9 557.7 
.529 1.519 235 .5  341.7 
.398 1 .131  320.6 454.8 




4 . 2 8 0  
1.4 
1.8 
4 . 7  
2 4 8 . 3  
.2  
8 . 2  
34.5 









5- 270 5- 590 
5- 820 5- 7 5 0 . 0  
5- 750.0 5- 830 
1- 420 5- 590 
I- 620 5- 142.5 
5- 742.5 5- 980 
- 
5- 260 5- 600 
5- 830 5- 739.9 
5- 739.9 5-  820 
- 5 8 5  104.4 
.304 156.0 







s . 1  
-14 .1  
8 . 6  
6 . 3  
-2 .0 
4 . 0 7  
8 . 1 2  
_ _ _  
21.8 
7.1 
-9 .9  
9.25 
1 . 0 5 5  111.4 
.744 117.6 
1 .353  98 .3  












l . l B l A  
.614 
84 .1  
88.5 
110.2 
2 . 4 2 8  
108.3 
84 .7  
77 .0  
2.345 
77.7 
83 .7  




1 .428  









34 .8  
1.5 
2 . 1  






1 . 5  
1 . 7  















, 1 4 5  
.e62 
.3 70 












31 .4  
718A 
1.1 
-1 .7  
-.I 
6.74 




- 2 0 . 7  
9.4 
9 . 1  










- 1 . 5  
-2.3 
3.72 
- MARS ARRI 
1.051 114.3 
* 790 121.9 
1.366 100.9 
7.12 8.54 
.436 97 .7  
.366 156.4 
.313 346.6 










8TOPOVPR TIUE = 30 DAY5 1997 INBOUND SWINGBY HlSSI@N OURATlON E 600 C A Y S  
H A R S  ARRIVAL CITE : 2 4 5 0 5 1 0  
2 HLR 1991 
V 2 I 2 CECL2 RA2 SPEED2 
V 4 I 4 DECL4 R A 4  SPEED4 
V 6 1 6 DECL6 RA6 SPEED6 
INC R A P  0ECLP ETA PERlC 
.555 .2 6 . 9  165.8 ,109 
1.377 2 . 8  12.6 331.4 .300 
1.044 5 .3  36 .7  100 .1  .306 
70.1 245.6 70.1 101.00 2.124 
.568 . 5  1 . 6  180.6 ,175 
1 .381 3 .7  19 .6  3 2 8 . 0  .266 
6 3 . 1  2 4 6 . 5  6 3 . 1  108.50 1.499 
1.023 5 . 5  38.2 i i o . 2  , 3 4 0  
_. - 
LAUNCH A R R I V E  3PEECl R A l  CECLl 
DEPART SWNGBY SPEED3 R A 3  DECLS 
9WNGBY RETURN SPEEDS R A 5  OECL5 
- -  - - - PROP AERO- OVL - 
PSI 2 
P S I  4 
PSI 6 
E 
8 5 . 6  
80 .1  
111.0 
4.363 
90 .7  
83 .6  
2 . 1 6 0  
108.6 
62.5 
94 .8  
2.559 
111.3 
8 5 . 2  
93.4 
2.801 























$ 0 0 .  6 
i i a . 9  
1 1 V 1 PSI 1 ECCEN SUA THE11 THE12 PERlH APHEL 
I 3 V 3 P S I  3 ECCEN SMA THE13 THE14 PERIH APHEL 
I 5 V 5 PSI 5 ECCEN SUA THETI THE16 PERIH APHEL 
O V A  EVA DVD EVR TYPE SUN A SUN R UAPPA - A  __ - MARS ARRIVAL DATE : 2450510 I 2 UAR 1997) - 
-1 .8  1.040 119.2 .494 1.115 250.2 344.5 .563 1.666 
-1.8 .602 95 .3  .412 1.174 187.6 325.2 .690A 1.6510 
-2 .9  1.343 101.4 .364 1.038 315 .8  460.5 ,673 1.443A 
4.01 7.41 3 . 1 5  15.97 2 /1 /1  97 .1  15 .2  26.5 .632 
I- 220 5-  5 1 0  .527 62 .9  18 .1  
5- 5 4 0  5- 733.2 ,110 174.3 - 5 . 3  
8- 1 3 3 . 2  5- 820  ,306 340.6 -12.3 
18.57 14.56 11 .40  
5- 230 5- 5 1 0  .491 70.7 1 9 . 1  
¶-  540 5- 740.4 ,146 170.7 - 9 . 1  
8- 740.4 5- 830 ,266 347.9 - 1 8 . 1  
11.32 13.63 1 0 . 5 5  
-1.6 1.045 117.2 .466 1.133 254.5 539.2 4605 1.661A 
-2.9 .e09 95.5 .399 1.185 188.4 337.5 .712A 1.6580 
- 3 . 6  1 .327  99 .3  .321 1.012 320.5 463.9 .688 1.336A 
3.70 7.10 3.08 15.01 2 /1 /1  8 1 . 4  10 .3  42.5 .e52 
5- 280 1- 510 ,416 110.9 17.4 -1 .9  1.089 112.8 ,428 1.277 273.4 S10.4 , 130  1.823A 
5- 540 5- 738.1 ,147 171.8 -7 .6  - 2 . 5  -608  95.1 .403 1.182 188.2 333.7 .706A 1.6580 
5- 736.1 5- 880 , 2 7 7  352.7 59 .7  11.0 1.257 95 .9  .lo0 .E55 319.3 511.4 .701 1.0119A 
5- 290 5- 510  -415 118.6 15.4 -2.2 1.102 112.3 .435 1.322 277.2 504.6 ,146 1.891A 
4- 540 5- 743.7 +147 169.0 -12.0 -3 .7  ,611 95 .6  .395 1.189 188.6 342.9 ,719A 1.6590 
5- 143.1 5- 890 .255 355.9 60 .7  10.2 1.258 9 5 . 1  ,173 .E56 324.2 523 .3  .701  1.004A 
17.61 11.93 8.83 5.73 9 .11  3 .09  12.68 2 /1 /2  29.4 72.8 46 .0  a 1 8 5  
18.34 11.87 8 .77  6 . 4 1  9.85 3.10 12.54 2/1/2 24.6 78.7 41 .8  ,921 
.649 2.0 - 1 4 . 2  231 .1  e 2 6 0  
1.380 3 .4  16 .9  329.b -217  
,920 -10.5 -311.8 101.1 .2117 
74.6 307.4 - 4 7 . 1  76.SL 1.224 
.670 2.4 - 1 4 . 9  236 .1  .289 
1.382 4.4 24.5 3 2 5 . 2  .e56 
70.1 2 9 8 . 2  - 3 9 . 8  88.6L 1.658 
,918 -10.3 -33.0 101.0 . i 9 7  
,556 . 2  8 . 3  162.4 ~ 1 9 9  
1 .378  2.7 11.9 332.2 ,3119 
1.046 5 . 2  36.4 100.4 .380 
10.0 246.9 70.0 100.90 2 . 2 2 6  
5- 220 I- 520 - 5 3 7  63.4 18 .2  -1.7 1.039 119.8 .SO3 1.113 249.3 547.9 . 5 5 3  1.673 
5- 5 5 0  5- 733.7 , 1 5 4  171.4 -3 .5  - 1 . 7  .608 97 .7  ,413  1.176 191.2 325.2 .690A 1.6620 
1- 733.7 I- 820 ,309 341.1 -12.1 -2.8 1.345 101.3 .366 1.063 316.2 460.1 .674 1.452A 
19.13 14.90 11.65 4.23 7.62 3.25 16.01 2/1/1 105 .2  14.9 2 5 . 1  -631  
5- 230 5- 520 ,495 71 .0  19 .3  -1 .6  1.044 117.4 .469 1.129 253 .8  542.9 ,600 1 .659  
5- 5 5 0  5- 740.6 .IS1 168.1 -6 .3  -2 .6  .615 97.9 ,401 1.188 192.2 337.1 .711A 1.6650 
5- 140.6 5- 830 .265 348.1 -18.0 -3 .6  1.328 99.3 . 3 Z l  1.013 320.6 463.7 .688 1.339A 
5- 280 S- 520 .402 110.9 17.7 -1 .7  1.082 111.9 ,412 1.253 273.3 514.6 e737 1.769A 
5- 5 5 0  5- 736.2 , 1 5 1  169.2 - 5 . 1  -2 .2 .613 97 .9  ,405 1.185 191.9 333.0 .705A 1.6640 
5- 738.2 5- 680 .278 353.0 6 0 . 0  11.1 i . 2 5 7  9 5 . 9  ,180 . 8 5 S  319.4 517 .3  .701 1.009A 
l T . 5 1  13.60 10.63 3.70 7.10 3.17 15.02 2 / l / l  90 .3  18.2 40.4 ~ 8 5 3  
16.78 11.66 8 . 4 8  5 . 1 1  8 . 5 0  3.19 12.70 2/1/2 33.0 72.9 47 .6  ~ 7 7 6  
,567 . 5  3.4 1 7 6 . 6  ,176 
1.381 3.4 1 7 . T  328.6 .e66 
1.023 5 . 5  38.1 110.4 ,341  
62 .5  2 4 8 . 7  62 .5  108.30 1.619 
.640 1 .9  - 1 4 . 2  2 3 1 . 9  e 2 3 5  
1.380 3 . 1  15 .3  330.4 -278  
.920 -10.6 - 3 1 . 0  101.0 .ell8 











5 5 0  s- 
143.6 I- 
300 5- 
7 5 i . 0  5- 
5110 5- 
300 5- 












.e54 3 5 5 . 7  
17.28 11 .51  
,392 126.0 
. 1 5 8  163.3 
.255 .4 





. i 5 a  166.9 
1 5 . 8  




- 1 6 . 9  
6 5 . 3  
8 .27  
1 3 . 2  
33.5 
-82 .3  
8 . 2 1  
-1 .9  1.095 111.4 ,415 i . 2 9 0  277.1 508.9 , 1 5 5  1 . 8 2 5 ~  
10.2 1.258 9 5 . t  . i r 3  ,856 324 .1  523.4 . in7  1 . 0 0 4 ~  
-2.3 i . i o e  111.0 1.334 281.0 503.3 . 7 7 i  1 . 8 9 7 ~  
-3.1 ,617 97 .9  .398 1.191 192.4 342.0 .718A 1.6650 
5 . 7 7  9 .15 3 .11  12.52 2/1/2 27.6 7 8 . 7  44 .3  e932 
-5 .6  .619 97 .8  .393 1.195 192.4 353.7 .726A 1.6650 
10 .6  1.260 9 4 . 1  .168 .858 330.9 528 .5  a714 1.002A 
6 . 4 8  9.86 3 . 3 2  12 .70  2 / 1 / 2  23.3 8 4 . 1  39 .3  .926 
,658 2.3 - 1 5 . 1  
1.383 3.8 21.2 
.918 -10.2 -32.8 
71.1 300.6 - 4 2 . 3  
.677 2 . 7  -15.4 
1.384 6.0 34 .9  
.916 -11.3 -36.4 
68.7 289.6 -30.1 
.677 2 . 7  -15 .4  
1.384 -10.9 -48 .8  
,922 14.3 79.0 
83.4 287.6 2 2 . 2  
237.6 - 2 6 1  
326.3 -254 
101.0 . l S 6  
86.7L 1 . 5 4 2  
2 4 2 . 2  -209  
318.3 -255 
100 .7  -208 
105.80 1 . 8 2 6  
2 4 2 . 2  . r e 9  
297.9 .346 
172 .0  e 2 5 6  
134.20 1.079 
-2.3 i . i a 6  i i i . 0  ,422 1.334 201.0 503.3 ,771 1 . 8 9 7 ~  
10.9 ,613 96 .3  .398 1.184 189.6 319.9 , 7 1 3  1.6150 
-15 .8  1.267 90.8 .163 .E86 354.4 522.6 .725 1.0071 








220 5- 530 
560 5- 734.2 
734.2 5- 820 
230 5- 5 3 0  
560 5- 741.0 
741.0 5- 830 
- 
. S 5 1  6 4 . 0  18.3 
.162 168.3 - 1 . 5  
.309 341.5 -11 .8  
19.98 15.41 12.00 
, 5 0 2  71.4 19 .3  
.159 165.4 - 3 . 7  
.265 348.4 -17 .8  
11.95 14.13 10.19 
- . MAR3 ARRIVAL DATE :: 2450530 (22 MAR 1997) - 
- 1 . 7  1.039 120.6 .315  1.112 248 .1  5 5 1 . 2  .139 f . 6 8 6  
- 1 . 6  .616 100.3 .416 1.182 195.2 325.4 .690A 1.6730 
-2.8 1.346 101.3 .368 1.068 316.5 459.6 .674 1.46lA 
- 1 . 6  1.043 117.8 .475 1 . 1 2 1  253 .0  546.5 .592 1.662 
-2.4 .623 100.4 ,404 1.194 196.2 337.2 .712A 1.6770 
- 3 . 5  1 .329 99 .2  .322 1.015 320.9 463.5 .688 1.343.4 
3.82 7.22 3.34 15.04 2 / 1 / 1  98 .9  17.9 38 .9  .a56 
4.17 7.96 3 .41  16.05 e i i i i  112.4 14 .6  24.7 -630 
- __ -  
78.5 .558  . e  
80.0 1.379 2 .5  
111.2 1.046 5 . 2  
4 .680 69 .5  248.0 
8 4 . 2  .369 .I 
8 3 . 5  1.383 3.1 
108.7 1.024 5.4 
3.00s 61.3 eso.2 
9 .4  159 .8  ,213 
1 1 . 2  332.8 .309 
36.2 100 .7  .390 
69.3 101.10 2.317 
5.1 172.8 . l e 1  
1 6 . 2  329.2 . 2 6 5  
61.3 108.70 1 .713  




. 388  111.0 17.9 -1 .6  1.077 111.2 .398 1.234 273.2 519.0 .743 1 . 7 2 5 A  102.8 .633 1.8 - 1 4 . 0  232.3 .213 
.160 166.4 - 2 . 7  - 2 . 1  .6Cl  100.4 .408 1.190 195.9 332.7 a704A 1.6760 82.2 1.382 2.8 14.0 330.9 .280 
.280 3 S 3 . 2  60 .3  11.2 1 . 2 5 1  95.9 . l e 0  . E 5 5  319.5 517.2 ,701  1.0091 94.8 .920 -10.7 -31 .2  101.0 .210 
16.12 11.54 8 .18  4.58 7.97 3.36 12.73 2/1/2 37.1 72.9 49 .1  .766 2.406 76.0 310.6 -49.0 75.1L 1 .078  
5-  290 5- 330  ,379 118.7 16.1 - 1 . 7  1.086 110.6 .397 1.265 277.1 511.3 .162 1 .7681  101.5 .649 2 . 1  - 1 5 . 0  238.7 .237 
5- 560 S- 743.6 ,158 164.5 - 5 . 0  -2.6 .625 100.4 ,401 1.197 196.4 3 4 1 . 5  .717A 1.6710 84.7 1.384 3.4 16 .7  321.0 .254 
I- 143.6 1- 890 .254 315.7 60.4 10.1 1.258 95 .1  . 1 7 3  . E 5 6  324.1 5 2 3 . 4  ,707 1.004A 03.4 . O l e  -10 .e  - 3 2 . 6  101.0 ,196 
16.46 11.51 7.99 5.15 8 . 5 5  3 . 3 3  12.52 2 /1 /2  31.0 78.7 46.4 ,933 2 . 5 4 0  71.9 302.2 - 4 4 . 1  65.e.L 1 . 4 3 6  
280 8- 530 
560 5- 1 3 8 . 3  





























300 5- 530 , 3 1 3  126.0 1 3 . 7  -2 .0  1.098 110.1 ,401 1.302 281.0 507.7 ,780 1.823A 108.0 .665 2 . 5  
5 6 0  5- 750.2 .160 162.3 -10.4 -4 .3  .627 100.3 .396 1.201 196.5 3 5 2 . 1  - 7 2 5 A  1,6770 87.7 3.386 4 . 1  
750.2 5- 900 .243 359.1 63.2 10.0 1.259 94 .2  ,168 ,858 3 3 0 . 1  528.9 ,713 1.002A 92.2  ,916 -10.6 
11 .00  11.22 1 . 6 5  5.78 9.16 3.37 12.55 2 /1 /2  26.1 6 4 . 5  43 .6  1.014 2,696 6 6 . 5  291.9 
. - . . - - - HARS ARRIVAL OITE = 2450540 ( 1 APR 199T) - 
2 2 0  5- 540 .569 64.7 1 8 . 1  -1.7 1.039 121.7 ,531 1.113 246.7 514.3 - 5 2 1  1.704 l 4 . 9  -162  . 2  
5 7 0  5- 734.7 -174 165.3 . 4  - 1 . 6  .626 103 .1  .420 1.192 199.5 325.9 ,6911 1.6920 8 0 . 1  1.382 2.4 
7 3 4 . 7  5-  320 -309  342.0 - 1 1 . 6  -2 .7 1.348 101.3 ,371 1.072 316.6 4F9.2 , 6 7 5  1.4701 111.5 1.050 5 . 1  
21.16 16.12 12 .46  3 .04  8 . 4 2  3.67 16.09 2 1 1 / 1  118.6 14.3 2 4 4  .629 4 . 8 0 6  68 .2  246.7 
-15 .6  2 4 3 . 8  
27 .7  319.9 
- 3 5 . 3  100.6 
- 3 5 . 2  102.00 
10.1 1 5 8 . 1  
10 .6  333.0 
3 6 . 0  100.9 
68.P. 101.80 
6 .5  1 6 9 - 5  
14.9 329.1 
31 .6  110.6 
59.6 109.60 











. 3 4 3  
1.190 
230 5-  540 ,512 71.9 19.7 - 1 . 5  1.043 118.4 .484 1.126 2S2.0 560.0 .581 1.670 80.9 .171 .6  
5 1 0  5-  741.4 ,170 162.7 - 1 . 3  - 2 . 2  ,633 103.1 ,409 1.204 200.6 337.7 ,712A 1.6960 83.6 1 .386  2.8 
141.4 5- 030 -263 348.7 -17.5 - 3 . 5  1.330 99 .2  ,324 1.019 321.2 463 .1  ,689 1.349A 108.6 1.026 5 . 4  































3 5 3 . 5  
11.56 
16 .2  
- . 4  
60. 7 
7.94 
-1 .4  1.072 
- 1 . 9  ,631 
11.3 1.257 
4.12 7.52 
- l . s  1 .081 
- 2 . 5  .635 
10.2 1.258 









1.219 2 7 3 . 1  523 .3  .748 1.690A 100.0 .629 1.8 -13.5 
1.199 200.2 332.6 .704A 1.69SO 82 .1  S.364 2.6 12 .8  
.654 319.6 517.1 .702 1.010A 94.8 . 9 2 l  -10.6 -31.5 
2 /1 /2  41.9 73.0 50.6 . I 5 5  2.342 76.4 311.5 -49.5 
1.246 277.0 5 1 7 . 7  .769 1.723A 102.7 ,642 2.0 -14.9 
1.207 200.8 341.4 .717A 1.6970 84 .7  1.386 3 . 0  16.6 
.e56 324.1 523.4 . T O 7  1.004A 93.4 .918 -10 .2  -32.9 































3 5 5 . 8  














327 .2  , 2 5 5  
101.0 .191  
8 5 . 2 L  1 . 3 3 8  
245.1 .237 




















109.3 . 383  
94 .2  .168 






1.276 281.1 S l 2 . 2  . l e ?  1.765A 105.1 .6S7 2.4 - 1 S . 6  
1.210 200.9 351.4 .725A 1.6960 8 7 . 6  1.386 3.9 23.4 
.E57 329.8 529.0 .713 1.002A 9 2 . 2  .916 -10.4 -34 .9  
2/1/2 29.3 84.6 46.7 1.045 2 .523  68.9 293.2 -38.2 
1 .311  285.1 506.7 .e04 1.811A 107.4 .672 2.6 -15.7 
.061 339.6 533.5 .720 1.002A 91 .3  .915 -13.7 -40 .1  
2/1/2 2 5 . 0  89.1 39 .9  .758 2 . 9 2 9  73.9 286.1 -24.4 
1.207 199.9 365.6 .725 1 . 6 8 9 ~  91.6 1.588 1.9 42.4 
133 .1  
I 5 7 . 5  




7 3 . 0  
7.35 




540 . 333  180.5 17.3 4.6 1.189 104.8 .470 1.688 312.4 475.4 -894 2.482A 
722 .5  . l e8  172.0 1.0 -.8 .603 102 .1  .457 1 . 1 5 1  196.0 303.3 .625A 1.6780 
910 .429 3 5 0 . 7  .I .2 1.260 109.8 .369 .861 213.3 583.6 .543 1.118 
20.81 11.02 7.03 9.79 13.15 3 .99  14.93 1/1/2 8.9 154.3 18.2 -327  
540 .324 183.0 10 .4  3.0 1.207 103.8 .496 1.803 317.5 470.6 .908 2.698A 
748.9 .170 160.8 - 5 . 1  -3.4 .637 102.9 .40g 1.210 200.9 349.9 .724A 1,6960 
980 .mi 15.7 -2 .2 - A  1.269 100.5 .me  .e77 301.9 579.9 ,659 1.094 
2 0 . 9 0  10 .41  6.84 10.49 13.85 3.57 12.73 1/1/2 5.5 149.4 58.0 1.038 
MAR3 ARRIVAL DATE = 24S0550 (11 APR 1997) - -- -- - _ _  . ___ - __  - 
118.0 .789 -3 .1  
73 .0  %.371  2.0 
70.9 .900 -3.3 
6 . 3 2 9  18.7 250.9 
119.4 .E13 -1.4 
87.1 1.388 3 . 1  
76.9 ,911  -3.4 
2.063 28.1 254.4 
- 2 9 . 2  267.1 
6 . 2  333.4 












1 .103  

















5 5 0  .526 72 .5  19 .9  -1.3 1.042 119.2 .496 1.125 250.8 553.3 .567 1.883 77.6 . 5 ? 5  .(I 7.5 167 .1  
742.d . la7  160.3 . 9  -e.$ .647 105.9 .415 1.219 t 0 5 . 3  338.6 .713A 1.7260 83.8 1.389 2.6 13.9 328 .5  
830 .265 349.2 - 1 7 . 2  -3 .4 1.331 99.2 .326 1.022 321.6 462.6 ,689 1.315A 108.9 1.028 5 . 3  37.3 111.0 
19.73 15 .33  11.38 4 . 4 0  7.79 3.96 15.10 2/1/1 113.9 17 .e  37.2 .818 3.137 57.2 251.4 57.P 111.30 
3 17 
8TOPOVER TIME I 30 D A Y S  
-- 
LAUNCH ARRIVE SPEED1 R A l  
DEPART SWNGDY SPEC03 RA3 
SWNGBY RETURN SPEEOS R A 5  
PROP AERO 
5- 280 5- 5 5 0  .368 111.1 
I- 5 8 0  5- 738.6 .I88 161.3 
5- 738 .6  5- 880 .284 353.9 
15.48 11.74 
5- 290  1- 3 5 0  .354 118 .7  
_ _  - . .  
5- 580 5- 143.8 .io6 159.9 
s- 145.8 5- 890 ,256 356 .0  
15.53 11.39 
5- 300 5- 5 5 0  .342 126 .1  
5- 580 5- 749.9 , 1 8 5  158.8 
5- 749.9 5- 900 .239 358.6 
1 5 . 7 3  i i . 1 1  
5- 310 5- 5 5 0  .332 133.2 
5- 758.2 5- 910 .252 1 .8  
16.13 10.99 
5- 500 5- 758.2 .im 157 .1  
5- 310 5- 5 5 0  .sin 182.8 
5- 580 5- 719.2 . e l l  111.4 
5- 719.2 5- 910 .478 341.9 






1 . 7  
61 .0 
16.8 
. 3  
60 .8  
1.44 
14 .7  
- 2 . 4  
62 .3  
12.0 
- 9 . 9  
69 .0  
1.01 
22.2 
2 . 1  
.I 
6.56 
1 . 1 5  
r .20 
5- 380 5- 5 5 0  -292  183.4 12.6 
5- sa0 I- 748.9 . l e 5  159.0 -1 .9  
5- 148.9 5- 980 .mi 1 5 . 7  - 2 . 2  
19.38 10.13 8.22 
- I - -- .. . . . .. - 
5- 230 5- 560 .544 73.2 20.2 
5- 590 5- 142 .1  ,208 158.4 2 . 1  
5- 142.1 5- 830 .e64 3 4 9 . 1  -16.9 
21.14 16.28 11.83 
5- 290 5- 560 .344 118.8 
5- 590 5- 743.9 ,2118 158 .1  
15.44 11.69 
S- 300 5- 560 .33Q 126.2 
5- 143.9 5- 890 .PSB 356.3 
5- 590  5- r 5 0 . 0  .el15 157.4 
5- 750 .0  a- 900 .241 358 .0  
5- 320 1- 560 .308 139.9 
5- 768.9 5- 920 .376 10.2 
16.94 11.86 
5- 590 5- w e . 9  .244 154.2 
5- 3 7 0  5- 560 . 3 0 3  180 .3  
5- 590 5- 1 1 6 . 5 .  .238 1 7 0 . 5  
19.51 11.63 
5- 300 I- 560 ,265 184.1 
5-  59tl 5- 148.5 .2116 157.5 
5- 148.5 5- 980 ,243 15.4 
18.31 10.14 
5- 1 1 6 . 5  5- 910 . s a  345.9 
5- 290 5- 5 7 0  , 3 3 1  118.9 
B- 6110 5- 744.2 ,235 156.9 
1- 744.2 5- 890 ,262 356 .8  
15.62 12.20 
5- 500 5- 570 - 3 2 0  126.2 
5- 6110 5- 1 5 0 . 3  . 2 3 1  156.4 
1 5 . 5 2  1 l . r B  
5- 7 5 0 . 3  5- 900 .244 359:2 
5- $80 5- 5 7 0  ,245 1 8 s . )  
5- eo0 5- 741.4 .233 i 5 6 . e  
5-  7 4 7 . 4  I- 080 . e 5 0  14 .6  . 11.66 10.44 
1 7 . 2  
2.4 
61 .2  
1 .25  
1 5 . 2  
.3 
62.6 
6 .96  
12 .8  
68.0 
8 .72  
9.5 




3 .1  
.4 
6 .44  
1 5 . 6  
. 9  
- 2 . 2  
5.74 
- 4 . 1  
1 1 . 6  
1 . 1 0  
i 5 . e  




6 3 . 3  
1 3 . 2  
- 1  . I  
68.2 
6 . 4 9  
3.2 
- 2 . 2  
5.39 
16.1 
64 .5  
6 .61  
5.0 
- 2 . 1  
5.24 
2 0 . 0  
3 . 0  
2 7 . 5  
1991 INBOUNO SUINGBY HISSION OURATION 600 C A Y S  
M A R S  ARRIVAL CITE 5 2450550 
1 1  APR 1997 
I 1 V 1 PSI 1 ECCEN SMA THE11 lHET2 PERlH APHEL P S I  2 V 2 I 2 CECl.2 R A 2  SPEED2 
I 3 V 3 PSI 3 ECCEN SMA THE13 THETA PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPCCC4 
I 5 V 5 P S I  5 ECCEN SHA THET5 THE16 PERIH APHEL PSI 6 V 6 I 6 OECL6 RA8 S P C C C S  
O V A  EVA O V O  EVR TYPE SUN A SUN R KAPPA - A  E INC RAP OECLP ETA P C R I C  
- 1 . 3  1.068 
-1.8 .644 






- 1 . 5  1.085 
- 3 . 1  .650 
9 . 7  1.259 
4.61 8.00 
- 1 . 1  1.094 
- 5 . 3  .648 
10.8 1.262 
5.14 8 .52  
5 . 1  1.170 
- . 6  .605 
.2 1.259 
3.2 1.186 
-3 .0  .650 
-.4 1.269 
9.25 12.61 






















3 .92  
105.8 
101.9 
.371 1.208 212.9 521.6 
.420 1.214 204.9 332.9 
.180 .856 319.1 511.0 
12.18 2/112 47.4 7 3 . 1  
. 3 r i  1 .231 t r 7 . o  522.2 
,413 1.221 2 0 5 . 5  341.1 
,173 .856 324.2 523.3 
12.55 2 /1 /2  39.3 l e . ?  
.752 1.663A 91.3  
.702 1 . O l O A  94.8 
52.0 .743 2.282 
.714 1.681A 100.0 
. 1 1 1 A  1.7260 84.7 
50 .3  .916 2 .355  
. r 0 4 ~  1.7240 8 2 . 1  
- 7 0 1  1 . 0 0 4 ~  93 .4  
,626 1 . 7  - 1 2 . 9  2 3 1 . 1  
1.388 2.4 11.8 331 .0  
.921 -11.0 - 3 1 . 1  101.0 
16 .5  311.5 - 4 9 . 9  r 1 . a  
,638 2 . 0 ' - 1 4 . 5  239.4 
1.390 2 . 8  1 5 . 1  326.9 
.918 -10.3 -33 .1  101.0 
7 2 . 1  303.2 -46 .1  85.3L 
.368 1.256 281 .1  516.1 .194 1.118A 102.4 .651 2 . 2  -15 .4  245.9 
,408 1.225 205.6 351.5 . 7 2 5 A  1.7250 8 1 . 5  1 .391  3.4 2 0 . 3  320.3 
.168 .e57 329.8 529.1 . 1 1 3  1.002.4 92 .2  -916  -10.3 - 3 4 . 8  100.5 
12.50 2 /1 /2  33.0 84.6 49.6 1.051 2.386 6 9 . 2  2 9 3 . 7  - 4 0 . 1  99.50 
,368 1.285 285 .3  511.3 
,164 .860 338 .0  534.0 
12.84 2 / 1 / 2  28 .1  89.5 
,425 1.510 313.0 480.5 
.480 1.145 198.8 296.1 
.404 ,859 268.2 583.8 
11.69 1/1/2 1 2 . 1  154.9 
.406 1.221 204.7 363.8 
.444 1.649 318.2 415 .1  
.409 1.225 205.6 350.0 
.24e . e r r  302.0 579.9 















1.002A 9 1 . 2  
2.238A 115 .0  
1.2116 68 .5  
2.381A 116.4 
,944 2.414 
i . 6 9 5 0  10.4 
.263 1 .250  






1 1 . 1  
. re4  
1 .310  





24 .e  
2 . 6  
5 .4  
-12.0 
286.8 
-4 .2  
1 .9  
- 3 . 3  
249. 5 
-1.6 
3 .3  
-3 .4  
255.4 
-15 .8  
31.0 
- 3 i . e  
1 7 . 5  
1 .3  
2 2 . 1  
-38.4 
-31 .2  







i i r . 3 0  
269 .8  
332.8 
98.5 
9 r . m  




. 1 7 7  
. Z B 4  
.214 
.952 
, 2 1 5  . 239 
.194 
1 .456  
, 3 7 2  
.478 
1 .643  
.392 
. e41  
.e10 
1 .123  
,313 
- - MARS ARRIVAL DATE I 24505611 ( 2 1  APR 1997) 
-1 .4 1.043 120.3  .512 1 .126  249.4 556.4 ,549 i.ro2 74.2 .mi .e  8 .1  i a . 5  ,225 
-2 .0  ,664 108.0 .424 1.242 2io.s 340.3 . i i ~  i . r m o  8 4 . 2  1.395 2 .5  13 .0  327 .2  .e64 
- 3 . 3  1.333 99.1 ,328 1.021 322.1 462.0 ,690 1 . 3 6 5 ~  109.0 i.050 5 . 2  36 .9  111.4 ,347 
4.86 8.25 4.46 15.14 z / i / i  i z 0 . i  16.7 31.2 ,861 3.134 53 .8  2s i . i  5 3 . 1  214.10 1 . 8 3 7  
-1 .2  1.072 108.9 .361 1.218 276.9 526.6 . r r g  1 . 6 5 8 ~  91 .3  .63e 1.9 -13 .9  238.8 . i r r  
- 2 . 1  ,665 108.7 .A23 1.244 210.6 342.4 - 7 1 8 1  1.1100 84.8 1.395 2 . 5  1 3 . 1  3 2 6 . 0  .258 
10.4 1.258 9 5 . 1  .173 .856 324.4 523.2 . T U 8  1.004A 93.4 .918 -10.4 -33 .3  101.0 .200 * 
3.15 1.15 4.44 12.58 2/1/2 44.5 78.8 52 .3  .901 2.269 12.7 302.5 - 4 6 . 5  B6.0L 1 .142  
-1.3 
- 2 . 8  
9 .8 
4.14 
- 1 . 5  
- 4 . 3  
10.4 
4 .59  
1.000 108.1 .355 
,666 108.4 .418 
1.259 94 .2  .168 
1.54 4 .39  12.52 
1.089 i o r . 3  ,352 
.e64 101.8 . 4 i 5  
1.262 9 3 . 1  .164 
7.98 4.36 12.76 
1 .240  281 .1  
. a 5 1  329.9 





1.246 2 1 0 . 1  
521.2 
352 .1  
529.0 












. r i ~  
1.681A 9 9 . 8  
1.002A 92 .2  
1.037 2.264 
1.7560 9 1 . 1  
1.002A 91 .1  
,992 2 . 2 5 5  
i . x r 0  8 1 . 1  
i . i i 0 ~  1 0 2 . 0  
.647 2 . t  -15.1 246.3 
1 .396  3.0 11.6 319.4 
,916 - 1 0 . 4  - 3 5 . 0  100.5 
69 .5  293.4 - 4 1 . 3  99.60 
,859 2 .4  - 1 5 . 7  252.3 
,915 -11.1 - 3 7 . 9  1011.4 
1.396 4 . 3  2 5 . 0  310 .5  
10 .1  2er. i  - 3 4 . 6  iis.60 








- 1 . 1  1.098 1116.5 .353 1.292 289 .1  510.6 ,836 i . r a r ~  104.0 . 6 r 2  2.0 - 1 5 . 7  2 5 7 . 1  .e34 
5.08 8 . 4 1  5.34 14 .11  2/1/2 21 .2  92 .2  35.4 ,425 S . ~ Q Z  83 .6  288.7 - i e . e  134.40 -974 
-12.8 .654 1116.6 . 4 1 5  1 .222 206.9 318.2 , 1 1 5  1.1290 95 .3  1.393 12.5 52.9 299.4 .316 
1 7 . 2  1 .266 91.4 ,162 .864 349.9 538.8 ,724 1.0114A 9 0 . 2  .914 -19 .1  -43.5 1111.3 ,328 
8 . 1  - .4 
.2  
3.6 
-2 .6  - .4 
1 . 8 8  
6 . 1 1  
- 1  .0 
- 2 . 0  
10.8 
3.42 
1.155 102.5 . 381  1 .481  313 .7  485 .1  
. 6 i i  109.4 .stis 1 .141  2 0 2 . 0  290.5 
1.259 114.5 ,431  -858  264.0 5 8 3 . 1  
l l . t 5  5 . 1 9  16.44 1/112 1 7 . 1  1 5 5 . 1  
1.168 101.4 ,400 1.543 319 .0  481 .1  
.666 108.5 .419 1.246 2 1 0 . 1  349.7 
1.269 100.7 ,249 .876 301.4 580.1 
11.54 4 .40  1 2 . 7 5  1 /1 /2  10.0 149.5 
MARS ARRIVAL DATE = 2450570 1 1 MI 
1.069 108.6 . 3 5 3  1.209 2 7 6 . 8  531.1 
.686 111 .7  .a37 1.276 216.2 343.6 
1 .258  95 .0  . 1 1 3  .856 324.6 523.0 
6.82 5 . 1 0  12.63 2 /1 /2  5 0 . 5  1 0 . 8  
. 9 i i  2 . 0 6 3 ~  







LY 1997) - 
. I M  1 . 6 3 5 ~  




68 .1  
66 .2  
1.966 
113.4 
7 8 . 8  
2 .105  
8 1 . 0  
,144 
.898 




i . i m  
. 760 
-6. 5 
1 . 9  
- 3 . 2  
248.2 
-2 .0  
2 . 9  
-3.4 
255.9 
9 4 . 8  
85 .0  
93.5 




7 2 . 4  




- 3 7 . 2  




i e .  7 
1 .4  
20.1 
.- - 
- 1 3 . 2  
12.5 
- 4 6 . 6  
- 3 3 . 1  
272 .1  
332.1 
98 .5  
94.90 




















-1.2 1.084 106 .1  $339 1.248 2 8 5 . 6  520.6 1 . 6 ~ 2 ~  99.4 .sa6 2 . 3  -15 .4  252.0 . i s 4  
- 3 . 1  .683 110.7 ,426 1.269 2 1 5 . 1  364.3 . r e 6  1.8120 91.3 1.403 3 . e  2 0 . 8  3 0 9 . 5  . 2 4 7  
10.5 1.262 93 .1  ,164 .860 3 3 1 . 1  534.1 .119 1.0021 91 .2  , 9 1 3  - 1 1 . 8  -38 .0  100.4 .e14 
4 .12  1 - 5 2  4.92 i2.m z i i i z  3 5 . 1  SQ.$ 1 7 . 1  . w e  2.094 11.0 m e . 9  -3s .e  1 1 5 . 0 0  1.074 
4 .3  1 .153  100.4 .s64 1 .461  319.9 486.8 ,952  t.ooi~ 110.5 . 7 4 ~  - 2 . 1  - 2 g . e  e r r . )  . S ~ F  
-.I 1 .269  101.0 - 2 5 3  .e76  300.0 5 ~ 0 . 4  .654 1.098 7 8 . 5  .gin - 3 . 4  7 . 1  110.0 . e 1 6  -2 .3  .687 111.5 .434 1 .278  2 1 6 . 5  348.9 ,7231 1.8320 8 6 . 6  1 . 4 0 3  t . 5  1 4 . 1  3 2 1 . 0  
7.24 10.61 5 . 0 5  1 2 . 6 2  11112 12.9 149.0 55.6 .961 2,144 18.9 256 .1  1 7 . 6  ISS.40 1.000 
MARS ARRIVAL DATE = t450580 (11  RAY 19971 
318 
STOFrJVER T I M E  F 30 O A Y S  1997 INBOUND SWING8'1 MISSION DURATION i 640 D A Y S  
MARS ARRIVAL DATE : 2450510 
2 UAR 1997 
LAUNCH A R R I V E  S P E C C I  R A l  CECLI 
C E P A R T  SWNGDY SPEED3 R A 3  OECL3 
SWNGDY RETURN SPEED5 R A 5  DECLJ 
PRC'P AERO DVL 
I 1  
1 3  
I 5  
DVA 
- 1 . 6  
- 2 . 5  
11.0 
3.73 
V I PSI 1 ECCEN SHA THE11 THE12 PERIH APHEL PSI 2 
V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 
V 5 PSI 5 ECCEN SMA THETI THE16 PERIH APHEL P S I  6 
EVA DVO _-EVR TYPE SUN A SUN R KAPPA _ _  - A  E 
MARS ARRIVAL DATE : 2450S10 ( 2 MAR 1997) - 
1.052 1 1 5 . 7  .446 1.154 258.5 533.5 .639 1.669A 95 .1  
.608 95.5 .403 1.182 188.2 3 3 3 . 1  J 0 6 A  1.6580 8 2 . 5  
1 . 2 5 7  95.9 ,180 .e55 319.3 517.4 .701 1.009A 94.8 
7.13 3 .09  12.68 2/1/2 66.3 72.8 46.0 ,785 2.5S9 
V 2 I 2 DECL2 
V 4 I 4 DECL4 
V 6 1 6 DECL6 
INC RA? DECLP 
R l 2  SPtE02 
R A 4  SPEECJI 
R A 6  SPEEC6 
ETA P E R I C  
194.9 . I 7 6  
329.4 . 2 7 1  
101.1 .207 
76.5L 1.224 
5 -  240 5- 510 ,465 76.7 19.8 
5- 540 5- 738.1 .147 171 .8  - 7 . 6  
5- 738.1 5- 880 . 2 7 7  352.7 59.7 
16.15 13.02 9 .93  
,582  .8 -3 .7  
1 .380  3.4 1 6 . 9  
,920 -10.5 -30.8 
74.6 307.4 -47 .1  
5- 2 5 0  5- 510 ,448 86.8 20.0  - 1 . 6  1.059 114.5 .434 1.178 262.3 527.8 .667 1.689A 99 .1  .197 1.1 -7 .9  207.2 ,189 
5- 540 5- 743.7 a147 169 .0  -12.0 - 3 . 7  .611 9 5 . 6  ,395 1.189 188.6 342.9 ,7194 1.659D 8 5 . 2  1.382 4.4 24.5 325.2 a256 
5- 743.7 5- 8911 .255 355.9 60 .7  10.2 1.258 95 .1  .173 .E56 324.2 523.3 . 7 0 7  1.004A 93.4 .918 -10.3 -33.0 101.0 -197  
18.59 12.58 9.49 4.01 7.40 3.10 18.54 2/1/2 53.4 78.7 41.8 .921 2.801 70.1 2 9 8 . 2  - 3 9 . 8  88.6L 1 .656  
MARS ARRIVAL DATE = 2450520 (12 MAR 1991) 
5- 240 5- 520 .464 78.9 1 9 . 9  - 1 . 5  1.049 115.6 ,445 1.148 258.0 5 3 7 . 5  .637 1.658A 9 2 . 0  .580 - 8  -2.0 191 .3  a169 
5- 550 5- 738.2. . 1 5 1  169.2 - 5 . 1  -2.2 .613 97.9 .405 1.185 191.9 333.0 .705A 1.6640 8 2 . 3  1.380 3 . 1  15.3 330.4 ~ 2 7 8  
5- 738.2 5- 8811 .278 353.0 6 0 . 0  11.1 1.257 95 .9  .180 .E55 319.4 517.3 . T O 1  1.009A 9 4 . 8  .920 - 1 0 . 6  -31 .0  101 .0  a 2 0 8  
16.64 13.08 9 . 8 9  3 .56  6 . 9 6  3 .19  12.70 2/1/2 74.6 72.9 47.6 .176 2 .471  75.5 309.4 - 4 8 . 2  15.7L 1.146 
5- 2 5 0  5- 520  , 441  86 .9  20 .1  
5- 5 5 0  5- 743.6 . 1 5 0  166.9 -8.3 
5- 743.6 5- 890 .E54 355.7 60.4 
16.23 12.S2 9.35 
- 1 . 5  1.056 114.3 ,428 1.169 261.9 531.9 .669 1.669A 9 6 . 0  ,593 1 . 1  - 6 . 7  204.8 .175 
- 3 . 1  .617 97.9 .398 1.191 192.4 342.0 .718A 1.6650 84.9 1.383 3 . 8  21.2 326.3 ,254 
10 .2  1.258 9 5 . 1  .173 ,856 324.1 523.4 ,707 1.004A 93.4 .918 - 1 0 . 2  -32.8 101.0 .196 
3.70 7.10 3.17 12.52 2/1/2 60.5 18.7 44.3 .932 2.6S4 71.1 300.6 -42.3 86.7L 1 .542  
- 1 . 5  1 .063 113.3 .418 1.193 265 .7  526.1 ,695 1.692A 9 9 . 6  ,608 1 .3  -10 .3  215.9 ,191  
- 5 . 6  ,619 97.8 .393 1.195 192.4 353.7 .726A 1.6651) 88 .2  1.384 6.0 34.9 318.3 . e 5 5  
10.6 1.260 94.1 .168 .e50 330.9 528.5 .714 1.002A 9 2 . 3  .916 -11.3 -36.4 100.1 .e08 
4.05 7.44 3 .32  12.70 2/1/2 40 .9  04.5 39 .3  ,926 2 . 9 7 3  6 8 . 7  289.6 -30 .1  105.80 1.826 
- 1 . 5  1.063 113.3 .418 1.193 265.7 526.1 ,695 1.692A 9 9 . 6  .608 1 . 3  -10.3 215.9 ,191  
10.9 .613 96 .3  .390 1.184 109.6 319.9 . 7 l J  1.6550 9 5 . 6  1.384 - 1 0 . 9  -48 .8  297.9 .348 
-15 .8  1.267 90 .8  .163 ,866 354.4 522.6 .725 l.007A 93.3 .922 14 .3  79.0 172.0 .e56 
4.05 7.44 4 .09  13.44 2/2/1 48.9 81.8 36 .8  ,498 3.168 63 .4  267.6 22.2 134.2D 1.079 
5- 260 5- 520 ,423 
I- 5 5 0  5- 751.0 .158 
5- 751.0 5- 900 .255 
16.32 
5- 260 5- 5211 .423 
I- 5 5 0  5- 769.0 .192 
5- 769.0 5- 900 .347 
17.09 
5- 330 3- 320 .4116 
5- 5 5 0  5- 736.1 . 1 5 3  
5- 736.1 5- 970 .291 
2 0 .  89 - - - _. -_ . 
95.0 19 .8  
163.3 - 1 6 . 9  
- 4  65.3 
12.28 8.96 
9 5 . 0  19.8 
196.3 33.5 
349.0 - 8 2 . 3  
1 3 . 0 5  8 . 9 6  
144 .1  -4.5 
170.2 - 4 . 3  
2 . 2  .6  
11.79 8 . 5 8  
- .  
-6 .6  1.153 109.9 .466 1.526 293.3 486.8 .E15 2.238A 117.4 ,743 7.4 -10.1 252.5 .386 
-2 .0  ,611 97 .8  .408 1.181 191.6 329.4 .699A 1.6630 81 .3  1.379 2 .9  13.6 331.4 .e91  
. l  1.263 103.1 . 2 7 5  .E67 291.3 5811.1 .628 1 . 1 0 5  7 7 . 3  .905 -3 .3  10.5 101.0 .237  
9 .10  12.46 3.21 13.14 2 /1 /2  18.5 150.1 33 .1  . I08  3.507 24.5 255.8 23.2 111.80 1 . 7 7 5  
_ _  -- MARS ARRIVAL DATE = 2450530 (22 MAR 1997) 
- 1 . 5  1 .048 115.7 .446 1.143 257.4 541.3 ,634 1.653 8 8 . 9  . 580  .8 - . l  1 8 7 . 3  . I 6 6  
- 2 . 1  .621 100.4 .408 1.190 195.9 332.7 ,704A 1.6160 82:2 1.382 2.8 14 .0  350.9 .280 
11.2 1.251 95 .9  ,180 . E 5 5  319.5 5 1 7 . 2  . T O 1  1.009A 9 4 . 8  .920 - 1 0 . 7  - 3 1 . 2  101.0 .210 
3.49 6 . 9 0  3 .36  12.73 2/1/2 83.4 72.9 4 9 . 1  ,766 2.406 76.0 310.8 - 4 9 . 0  75.1L 1.078 
5- 240 5- 530 .465 79.2 2 0 . 1  
I- 560 5- 738.3 ,160 166.4 - 2 . 7  
5- 738.3 5- 880 .ZOQ 353.2 611.3 
16.17 13.28 9.92 
5- 2 5 0  5- 530 .437 8 7 . 1  20 .3  
5- 560  5- 143.6 .158 164.5 - 5 . 0  
5- 143.6 5- 890 ,254 355.7 60 .4  
16.09 12.60 9.28 
-1 .4  1.1153 114.1 ,425 1.162 261.5 535.9 .668 1.655A 9 3 . 0  .592 1.1 -5 .2  2111.6 ,165 
-2.8 .625 100.4 .401 1.197 196.4 341.5 .717A 1.677D 84 .7  1.384 3.4 18.7 327.0 .254 
10.1 1.258 95 .1  .173 .e56 324.1 523.4 . I 0 7  1.004A 93.4 .918 - 1 0 . 2  -32 .8  101.0 ,198 
3.49 6.89 3 .33  1 P . 5 2  2 /1 /2  68.3 78.7 46.4 .933 2 . 5 4 0  71 .9  302.2 - 4 4 . 1  81.6L 1 . 1 3 6  
5- 260 5- 530 .416 9 5 . 1  20.0 -1.4 1.060 112.9 .411 1.183 265.5 530.3 ,697 1.669A 9 6 . 6  .605 1 . 3  - 9 . 3  2 1 4 , l  . 176  
5- 5 6 0  5- 750.2 - 1 6 0  162.3 -10 .4  -4 .3 .621  1110.3 .396 1.201 196.5 352 .1  .725A 1.6170 8 7 . 7  1 ,386  4 . 7  2 7 . 7  3 1 9 . 9  ,243 
I- 750.2 5- 900 ,243 359.1 6 3 . 2  10.0 1.259 9 4 . 2  .168 .858 330.1 528.9 ,713 1.002A 9 2 . 2  .916 -10.6 -35.3 100.6 .198 
15 .88  12.17 8.80 3.71 1.10 3.37 12.55 2/1/2 55.4 84.5 43.6 1.014 2 . 6 9 6  68.5 291.9 - 3 1 . 2  102.0D 1 . 7 2 0  
1 .138  100 .7  ,432 1.452 293.5 491.3 
.6117 100.1 .431 1.166 193.9 314.9 
1.261 1116.5 .321  .e63 281.3 582.4 
11 .38  3.54 13.96 2/1/2 18.5 152.9 
5- 330 5- 530 .370 144.9 - . 6  
5- 5 6 0  5- 728.4 .168 171.4 -.I 
5- 128.4 5- 970 .360 355.6 . 5  
19.35 11.34 7 . 8 0  
5- 3 4 0  (I- 5 3 0  .404 147.6 -17.4 
5-  5611 5- 148.6 ,159 162.8 - 8 . 1  
5-  748.6 5- 9811 .243 1 5 . 5  -2.2 
21.15 11.88 6 . 5 3  
- 4 . 7  
-1.2 
92 
8 . 0 1  
-10.1 
-3.8 - . 4  
9.27 
-1.4 
-1 .9  
11 .3  
3 .13  





























1 ,652  
1.695D 
1.010A 












18 .8  
2 . 0 4 3  
,723 




1 .385  
. 9 l t  
31.4 
5 . 6  -12 .4  
2 . 3  8 .4  
-3.3 13,0 
253.0 20 .0  
11.2 - 4 . 1  
4 . 3  25 .1  
-3 .4  1 . 4  
253 .1  28 .2  




























. 212  




1 . 1 5 5  108.2 .449 1.524 297.8 486.0 
.626 1011.3 .397 1,2111 196.5 349.S 
1.269 100.7 .249 . a 7 7  3111.S 580.1 
12.64 3.35 1 2 . 7 5  2/1/2 23.6 149.5 
MARS ARAlVAL DATE I 2450540 I AF 
1.047 116 .0  .449 1.140 256 .7  545.1 
.631 103 .1  .413 1.199 200 .2  332.6 
1 . 2 5 7  95 .9  .180 .856 319.6 517.1 
6.93 3.62 1 2 . 7 5  2 /1 /2  92.3 73.0 
1.051 114 .1  .424 1 - 1 5 ?  261 .1  539.9 
. 6 3 5  103 .1  .4116 1,2117 2011.8 341.4 
1.258 95 .1  .173 .OS6 324.1 523.4 
6 .76  3.58 12 .53  2/1/2 76.9 78.7 
. . . . .- __ . . . . . 
6 5 . 9  
8 2 . 1  
9 4 . 8  
2 . 3 4 2  
9 0 . 1  
84 .7  









7 2 . 4  
.e 1.1 
2 . 6  12.8 
-10.8 -31.5 
311 .5  -49.5 
1.1 -3 .5  
3.0 16.8 
-10 .2  -32.9 
303.1 - 4 5 . 3  
5- 240 5- 5 4 0  ,469 79.5 2 0 . 3  
5- S70 5- 738.4 .172 163.7 - .4  
S- 738.4 5- 880 .282 3 5 3 . 5  60 .7  
17 .16  13.63 10.01 
5- 2 5 0  5-  540 .436 87.3 20.5 
5-  510 5-  743.7 , 1 7 0  162 .1  -2.2 
5 -  743.7 5-  890 .255 3 5 5 . 8  6 0 . 5  




5 -  
5-  
I- 
3 -  
5 -  
5 -  
5 -  
5-  
I- 
260 5- 540 
I 1 0  5-  149.0 
749.9 ¶ -  900 
210 5-  540 
9 7 0  5-  7 5 9 . 5  
759.5 5 -  910. 
,412 95.3 20.2 -1 .3 1.057 1 1 2 . 7  .406 1 . 1 7 5  265.2 534.4 .69S 1.652A 93 .8  . 603  1 .3  - 8 . 0  211.4 . l o 4  
. 1 1 0  1611.6 - 5 . 9  - 3 # 6  ,637 1112.9 ,4111 1.210 200.9 351.4 ,125A 1.6960 8 7 . 6  1 .388  3 .9  23.4 320.5 .e40 
.e411 358.7 62.4 9 . 1  1.259 94.2 .168 , 8 5 7  329.6 529.0 .713 1.0021 92.2 .916 - 1 0 . 4  -34.9 1 0 0 . S  . 1 9 I  
15.12 12.27 8.69 3.45 6.85 3 . 5 8  2.51 2/1/2 62 .7  8 4 . 6  46.7 1.045 2.523 68.9 293.2 - 3 8 . 2  100.1D 1 . 5 9 e  
.392 103.2 19 .4  -1 ,4  1.061 111.6 
.186 1 5 7 . 5  -19 .5  - 7 . 8  . 6 3 5  102.3 
.282 4 . 4  73.0 12.3 1.263 92.8 
11.92 12.20 8 .27  3 . 7 2  1.12 3.93 
,394 1.196 269.1 528.9 .72S 
.399 1.207 199.9 365.6 .725 
.164 , 8 6 1  339.6 5 3 3 . 5  ,120 
3.23 21112 3 4 . 1  8 9 . 1  3 9 . 9  
.402 1 ,397  293.6 491.9 . 8 3 5  
. 4 5 7  1 .151  196.0 1 0 3 . 3  .625A 
.369 ,861 213.3 583.6 . 5 4 3  
4.93 2/1/2 19.7 154.3 1 8 . 2  
.415 1.452 298.1 490.6 , 8 5 0  
.402 1 .210  200.9 349.9 .124A 
2 . 7 3  21112 20.5 149.4 5 8 . 0  
.248 ,877 301.9 519.9 ,659 
1.667A 97 .0  
1 .6890  91 .6  
l.002A 91 .3  
, 1 5 8  2 , 9 2 9  
1.9594 6780 111.1 7 3 . 0  
1 . 1 1 8  10.9 
,327 6.329 
2.055A 113.3 
1.6960 8 7 . 1  
1.094 78.9 
1.038 2.063 
,618 1 .5  -11 .3  222.8 . 1 7 6  
. 3 8 8  7.9 42.4 308.9 . 2 P 2  
. ~ i 5  - 1 3 . 7  - 4 0 . 1  100.5 . P ~ S  
73.9 286.1 -24.4 1 2 1 . ~ 0  1 . 1 ~ ~  
530 I- 5 4 0  
370 5-  722.5 
1 2 2 . 5  5 -  970 
.342 145.4 2.0 - 3 . 5  1 .126 107.6 
- 1 8 8  1 7 2 . 0  1 . 0  - . 8  . 6 0 3  102.7 
.429 350.7 , I  . 2  1.260 109.8 
18.29 11.20 7.21 7.09 10.47 3.99 
,707 4 . 5  - 1 3 . 8  257 .2  - 3 1 2  
.311 2.0 6 . 2  3 3 3 . 4  . I 2 9  
.900 -3 .3  1 4 . 8  98 .7  .336 
18 .7  250.9 18.4 101.3D 1 . I 4 5  
340 5- 540 
570 5-  748.9 
748.9 5-  980 
- 3 5 1  149.5 - 8 . 4  -6 .2  1 . 1 4 1  107.0 
e l 7 0  160.8 - 5 . 1  -3 .4 .637 102.9 
-241  15.7 -2.2 - .4  1.269 100.5 
18 .91  10.96 7.38 7.9s 11.32 3 . 5 1  
,725 7.3 -9 .4  259.9 . 3 4 4  
. 3 8 8  3.7 22 .1  321.7 . 2 l l  
,911 -3.4 7.3 110.2 .e10 
2 8 . I  254.4 25.4 133.9C 1.103 
M A R S  ARRIVAL D A T E  f 2450550 ( 1 1  APR 1991) .- 
5 -  240 J- 
s- 5 8 0  5- 
5- 738.0 5- 
5- 250 5- 
5- 5 8 0  5-  
5- 743.8 5-  
5- 260 5- 
5-  580 5-  
5- 149.9 5- 
550 .476 79.9 
738.6 ,188 161.3 
8811 .284 353.9 
11.83 14.17 
20.5 -1.3 1.046 
1.7 - 1 . 8  .644 
6 1 . 0  1 1 . 5  1 . 2 5 7  
10.18 3.66 7.06 
- 1 . 3  1.050 
-2 .3  .648 






. 4 5 5  
.420 










8 2 . 8  
8 2 . 1  
94 .8  












-49 .9  75.2L 
* 174 
. 2 8 4  
+e14 
.952 
5 5 0  ,436 87 .6  
743.8 . I 8 6  159.9 
890 .256 356.0 
16.56 13.24 
550 .409 95.5 
749.9 . l e 5  158.8 
900 .239 358.6 
1 5 . 8 3  12.5s 
2 0 . 7  
. 3  
60 .8  
9 .30  
114.3 
10S.8 
95 .1  
3.94 
112.6 
105 .6  
94 .2  
3 .91  
.425 
.413 






1.153 260.5 543.8 
1 .221  205.5 341.7 
,856 324.2 523 .3  
2/1/2 85.8 7 8 . 7  
1 .269 264.8 S38.5  
1.221 205.6 3 5 1 . S  
.e57  329.8 S29 . l  
2 /1 /2  10.9 84.6 
.663 
. I 1  7.4 

















91 .0  
87 .5  







2 . 8  
-10 .3  
3 0 3 . 2  
-1.6 
15 .1  
- 3 3 . 1  




208 .0  
320.3 
100 .5  





99 * 5 0  
. 1 5 R  
. E 5 6  
,198 
1.241 
. 1 5 5  
,238 
.194 




- 2 . 4  
6 2 . 3  
8 .64  
19 .7  
- 9 . 9  
6 9 . 0  
8.14 
-1.2 1 . 0 5 5  
- 3 . 1  .650 
9 . 7  1.259 
3.27 6.68 
-1.2 1.061 
-5 .3  .648 
10.8 1.262 
3.43 6.84 
1 . 3  
3.4 
-10 .3  
29s. 7 
1 . 5  
5 .4  
- 1 2 . 0  
2 8 6 . 8  
.604 




20 .3  
-34.8 
-40 .1  
- 1 0 . 2  
31 .0 
-38.4 
- 3 1 . 2  
5- 270  5- 5 5 0  
5- 5811 5- 758.2 
5- 158.2 5- 910 
5- 330 5-  110 
I- 5811 5- 719.2 
5- 719.2 5- 970 
.386 103.3 
,188 1 5 7 . 7  
.252 1.8 
1 - 1 6  12.12 
111.3 
105 .a 










1.187 268 .9  533.1 
1 .221  204.7 363.8 
,860 338.0 534.0 
21112 57.9 89.5 

















91 .1  
91.2 
2 , 4 1 4  
108 .6  
70.4 
68.5 
7 . ~ 5 0  
,815 











. 3 .9  




- . 6  .60S 
.2 1.259 











1 7 , s  






* 4 78 
.3 73 
1 .643  
319 
STOPOVER T l M E  : 30 DAYS 1991 INBOUNC SUlNGOY M I S S I O N  OURATION 6 4 0  DAYS 
MARS A R R I V A L  DATE - 24505.10 
11 APR 1997 
LAUNCH A R R I V E  S P C E O I  R A l  C E C L l  
OEPART SUNGOY SPEEC3 R A 3  OECLS 
SWNGOY RETURN SPECCS RA5 OECL5 
5 -  340 5- 5 5 0  .318 150.6  - 3 . 5  
PROP AERO OVL 
5- 580 5 -  148 .9  .i8s i s 9 . o  - 1 . 9  
5- 148.9 5- 980 . 2 4 i  1 5 . 1  - 2 . 2  
1 1 . 6 2  10 .64  6 . 7 3  
I 1  
I 3  
I 5  
OVA 
- 4 . 2  
-3.0 
- . 4  
6 . 9 7  
- 1 . 2  
- 2 . 1  
3.38 
- 1 . 1  
- 2 . 8  
9 . 8  
3 .18  
10.4 
V 1 P S I  1 ECCEN SHA T H E l l ’ T H E T 2  
V 3 P S I  3 ECCEN SMA THET3 THE14 
V 5 P S I  5 ECCEN SMA THET5 THE16 
EVA OVO EVR TYPE SUN A SUN R 
P E R I H  APHEL 
P E R I H  APHEL 
P E R I H  APWEL 
KAPPA - A  
,859  1.936A 
,659  1.094 
, 1 2 4 ~  i .7250 
w . 4  1.019 
, 7 1 8 ~  i . m o  
. roe  i . n n 4 ~  
52.3 .got  
\PR 1997) 
.637 1.644 
P S I  2 
P S I  4 
P S I  6 
E 
110.4  
8 1 . 1  
2.0~1 
78.9  
8 4 . 4  
8 4 . 8  
9 3 . 4  
2 . 2 6 9  
8 8 . 3  
9 P . 2  
2 .264  
8 1 . 7  
v 2  
v 4  




2 4 . 8  
. r i a  
* 597 




1 .396  
.916  
6 9 . 5  
I 2 OECLZ 
I 4 OECL4 




R A 6  5PEEOI 
E T A  C E R I C  
2 6 2 . 3  .SO6 
SZ1.4 a241 
110.2  .210  
134.30 1 . 1 2 3  
5 .4  -12.0 
3 . 3  1 9 . 3  
255 .4  22 .7  
-3 .4  1 . 3  
1.129 i n 6 . 0  .385 1.397 298.4  495 .4  
.650 105 .6  .409 1.225 205.6 350.0 
10.3s 3.92  12 .13  2 / 1 / 2  20 .4  149 .4  
1.269 100.1 .248 .E77 302.0  579.9 
MARS ARRIVAL DATE = 2450560 ( 2 1  I 
1.049 114.6  .429 1.150 259.8 547.6 
.665 1 0 8 . 1  .423 1.244 2 1 0 . 6  342.4 
1.258 95 .1  .173 .856 324.4 523 .2  
6.78 4 . 4 4  12 .58  2 /1 /2  9 4 . 8  78.8 
5 -  250 5- sso .443  8e.n 2 0 . 9  
5- 590 5- 143.9  .208 i s 8 . 1  2 . 4  
5- 743.9 5 -  890 .258 356.3 6 1 . 2  
1 7 . 2 2  13 .84  9 . 4 0  
1.1 . 2  189 .8  .161 
2 . 1  1 3 . 1  326.0 ,258  
- 1 0 . 4  - 3 3 . 3  101.0 ,200  
302 .5  -46 .5  86.0L 1.142 
5-  260 5- 560 .409 9 5 . 7  20 .7  
5- 590 5- r 5 0 . 0  .205 157.4 .3 
16.21  13 .03  8 . 6 4  
5- 270 s- 560 .303 103.5 2 0 . 0  
5 -  390 6-  751.9 .EO* 1 5 1 . 1  - 4 . 1  
5- 757.9 5- 910 .246 1.3 6 8 . 0  
5- 750.0 5- 91111 .241 358.8  6 2 . 6  
15.64 12 .42  8 . 0 6  
1 .054  i 1 2 . 7  .403 1.165 2 6 4 . 3  542 .6  .696 1.634 
a666 108.4  ,418  1 .246  210.7 352.1 .725A 1.7610 
1 .259  9 4 . 2  .168 .E57 329.9  529.0 .713  1.002A 
6 . 5 9  4 . 3 9  12 .52  2 /1 /2  79 .7  8 4 . 6  52 .4  1.037 
-1 .1  i .ns9 $ 1 1 . 2  .304 i.181 268.6 5 3 7 . 3  . 7 m  1 . 6 3 4 ~  9 1 . 7  . a s  1 . 5  -8.9 2 i i . r  .is3 
- 4 . 3  .w 107.0 . 4 i s  1 .241  209.8 363 .6  . r e 6  1 . 7 ~ 6 0  9 1 . 1  1 .396  4 . 3  25.0 110.5 .246  
10 .4  1 . 2 6 2  9 3 . 1  .164 .E60 337.6 534.1 . T i 9  1.002A 9 1 . 1  .91S - 1 1 . 7  - 3 7 . 9  100.4 , 2 1 3  
3 . 2 2  6 . 6 3  4 . 3 6  12.16 2 /1 /2  6 5 . 6  8 9 . 6  52 .7  .992 2.255 7 0 . 7  287 .1  -34.6 l15.6D 1.245 
204.1  - 1 5 1  
319.4 .241 
99 .60  1 . 3 1 1  
100.5 . i g s  
1 . 3  - 4 . 6  
3 . 0  1 7 . 8  
-10 .4  -55 .0  
293.4  - 4 1 . 3  
5- 280 5- 560 .361 1 1 1 . 2  18.8 
5- ssa 5- 768.9  .244 254 .2  -26 .7  
5- 168.9  I- 920 .316 1 0 . 2  83.5 
1 6 . 3 ?  12.95 7.61 
-1.1 1.065 110.0 ,370 i . i g 9  212 .8  532.0 . r s s  
-12 .8  .654 106 .6  .*is 1 .222  206.9 518 .2  , 1 1 5  
1 1 . 2  1 .266  9 1 . 4  ,162  .e64 349 .9  538.0 . r e 4  
- 2 . 2  i . i m  ios .8  . w s  1.522 2 9 4 . 2  105.4 ,852  
- . 4  . 6 i i  109.4 ,503 1.147 2112.0 290.5 . 5 6 9 ~  
. 2  1 .259  114 .5  .431 ,858 2 6 4 . 0  5 8 3 . 1  .484 
3.4.3 6 . 8 3  5 .34  14.77 2/1/2 53 .8  9 2 . 2  3S.4 
5 .60  8 . 9 8  S.19 16.44  2 /1 /2  2 3 . 8  1 5 5 . 1  14.4 
1.642A 9 4 . 7  .625 1 . 7  - 1 1 . 9  2 2 9 . 3  
1.7290 9 5 . 3  1 . 3 9 3  12.5 5 2 . 9  299 .4  
1.004A 9 0 . 2  .914 -19 .1  - 4 5 . 5  1 0 1 . 3  
1.792A 105.9 .685 3 . 3  -15 .1  261.1  
1.7240 6 8 . 1  1 .370  1.9 4.8 332.1 
1.233 6 6 . 2  .E98 -3.2 16.7  9 8 . 5  
,425 3 .292  83.6 P88.7 -16.8 134.40 






1 . s e s  
. e14  
,408  
5 .5  
3.1 
. 4  
6 . 3 6  
-,3 
.9 
- 2 . 2  
6 . 2 5  
2 1 . 2  
4 . 0  
6 1 . 9  
__ 
9 . 5 1  
20 .9  
2 . 3  
6 3 . 3  
8 . 6 9  
- 3 . 1  1 .119  105.1 .360 1.356 298 .8  500.3 .E68 1.845A 1 0 7 . 6  .699 4 . 5  - 1 3 . 5  264 .4  .271  
- 2 . 6  ,666  108.5 .419 1 .246  2 1 0 . 1  349 .1  ,724A 1.1680 87.0 1 .396  2 .9  18 .7  321 .2  . e 4 3  
- . 4  1.269 100.7 .249 .E16 301.4 580.1 .658 1.095 78 .8  .910  - 3 . 4  7 . 4  110.2 , 2 1 2  
6 . 1 6  9 . 5 4  4 . 4 0  12.15 2 /1 /2  2 1 . 7  149.5 5 6 . 7  1.015 2.105 21.8 ~ ~ 5 . 9  e o . 1  134.20 i . ¶ 2 1  
. MARS ARRIVAL DATE = 2450570 ( i MAY 1997) - - --- - 
-1.1 1 . 0 4 9  115.0 .435 1.149 258.9  5 5 1 . 3  .648 1.649 8 1 . 5  .601 1 . 1  1 . 7  186 .1  .168 
- 2 . 0  .686 111 .7  .437 1 .276  2 1 6 . 2  343 .6  .719A 1.8340 8 5 . 0  1.403 2.3 1 2 . 5  324.5 .26Z 
1 0 . 6  ¶ . e 5 8  9 1 . 0  .173 ,856  324 .6  523 .0  ,708  1.004A 9 3 . 5  .918 - 1 0 . 7  -33.7 101.0 , 2 0 3  
3 . 3 3  6 . 9 4  5.10 i z . 6 3  2 1 1 ~ 2  103.3  n . 8  54.6 ,878 e.ieo 72.4 300.9 -46 .0  8 r . s ~  1.038 
-1.0 1.053 112.8  .*os 1 . 1 6 2  2 6 3 . 7  546 .5  ,691 1 .632  8s.o ,609 1.3  -2.8 2no.o .$si 
10.0 1.259 9 4 . 2  ,168 .e58 330.2 528 .9  . i t s  1 . 0 0 2 ~  9 2 . 2  ,916  -10.6 - 3 5 . 4  100 .6  ,199  
- 2 . 6  .606 111.4 .432 1.277 216.1 353.2 .126A 1.8290 8 8 . 0  1 . 4 0 3  2 . 7  1 5 . 1  5 1 7 . 8  -244  
3.18 6 . 5 8  5.01 12.56 2/1/2 88 .8  84 .5  5 5 . 5  1.001 2.146 69 .7  292 .4  - 4 2 . 0  100.60 1 .154  
270 5- sro .sei 1 0 3 . 7  2 0 . 2  -1.0 1 . 0 5 7  i i i . 1  .3a2 1 .176  268 .2  541.5 ,127 1.625 8 9 . 1  
157.9 5- 910 .24r  1 . 4  6 8 . 2  10.5 1 . 2 6 2  9 3 . 1  . i 6 4  ,860 3 3 7 . 1  5 3 4 . 1  . r i g  i . 0 0 2 ~  9 1 . 2  
600 5- 757.9 .221 156 .6  - 1 . 3  - 3 . 7  ,683  110.1 ,428 1 .269  215.1 364.3 .726  1.8120 9 1 . 3  































. s  12 
330  5- s r a  ,205 146 .1  6 . 8  - 1 . 1  1.101 105 .1  
600 5- 114.2  -214  1 6 9 . 6  3 . 9  - . 3  . e24  113 .6  
114 .2  5- 910 . 5 7 2  344.2  . 4  . 2  1.258 1 1 6 . 8  
1 7 . 1 2  12.14 6 .05  4 . 9 9  8.38 6 . 0 8  
340 5- 510 .274 1 5 1 . 6  2 . 1  - 2 . 3  1.111 104 .2  
600 5- 141.4 .Z33 156.6  3 . 2  - 2 . 3  .681  111.5 
741.4 5- 980 . 250  14 .6  - 2 . 2  - . 4  1 .269  1 0 1 . 0  
10.41 10 .94  s . 8 9  5 .41  8.85 5.05 
. 337  1 . 2 9 6  294 .5  510 .3  .E60 l .733A 1 0 3 . 3  
. 5 ~  1 . 1 5 7  205 .4  285.5 . 5 4 3 ~  1.1700 8 5 . 9  
. a m  . e 5 7  259.9  583 .4  .454 i . 2 6 1  6 3 . 9  
17 .26  2/1/2 2 6 . 6  1 5 5 . 1  1 3 . 5  -184 6.508 
.339 1 .324  299 .2  505.3 .E76 1.713A 105.0 
-434 1 .278  216.3 348 .9  .123A 1.8320 8 6 . 6  
12 .82  2 /1 /2  2 3 . 8  149 .8  5 5 . 6  ,961 E.144 
.253 .e76  300.0 580.4  ,654 1.098 78 .5  
.618 2 . 9  
,898 - 3 . 2  
1 5 . 9  P47.1 
1 . 4 0 3  2 . 5  
.910  - 3 . 4  
18.9 256.1 
1 .315  1 . 9  
.69n 3.6 
-15.3 262.7  
4 . 1  33l.e 
15 .8  92.40 
- 1 4 . 3  266 .3  
1 4 . 1  321.0  
1 1 . 4  9 8 . 1  
7 . 1  110.0 
11 .6  153.40  










9 6 . 5  
359.9 
14 .62  
i ’ ~ 1 . 0  
.. . 

















1 7 . 8 0  
2 1 . 2  
3 . 8  
6 4 . 3  
8.81 
- .9  
- 2 . 4  
1 0 . 4  
3 .26  
1 .052  l i s . !  .4n9 i.160 262.9  550.4 . B B I  1.634 8 2 . 9  , 6 1 3  1.4 -1 .2  195 .9  
, 1 1 2  114 .4  1 .322  2 2 2 . 0  355.0 . r s ~  i . 9 1 8 0  8 8 . 4  1 . 4 1 1  e . 4  13.9  515.3 
1.260 94 .1  .168 .e58 330.6  528.7 ,714  1.002A 9 2 . 3  .916  -11.0 -38.0 100.6 

















. 2 6 3  
1 6 . 1 6  
11 .54  
,261  
1 4 6 . 2  
168 .9  
342.7 
1 3 . 0 8  
7 . 9  
4 . 6  
. 4  
5 .80  
3 . 9  
5 . 0  
- 2 . 1  
5 .60  
- 1 . 3  - . 2  
. 2  
4 . 4 6  
- 2 . 0  
- . 4  
4 .66  
- 1 . 1  
,674  2 . 1  - 1 $ . 4  263 .6  
1.379 1 . 9  3 . 7  3 3 0 . 1  
.a97 -3.2 18.0 99.: 
1 4 . 8  2 4 5 . 9  1 4 . 6  9O.lD 
151.9  
156 .1  
1 3 . 2  
11 .52  
. e 1 5  
-263  
,224 
1 , 0 5 6  
_. _.  
. e43  
. 311  
,285 
1 6 - 7 0  
152.0 
156 .1  
10.9 
12 .44  
5 . 5  
6 . 3  
- 2 . 0  
5 . 3 1  
- 1 . 3  
-.I 
4.34  
- 1 . 1  
5- 
5- 






1 4 2 . 5  
,681 2 . 7  - 1 4 . 9  269.1 
1.427 1 .9  9 . 4  3 2 1 . 5  
.go9  - 3 . 5  9 . 1  1 0 9 . 1  
14.1 235.4 1 3 . 5  127.70  
32 0 
STOPOVER T I M E  E 30 CAYS 1997 lN0OUNC SWINLDY MISSION CURATION : 680 C A Y S  
MARS ARRIVAL CATE 2450510 
2 M A R  1997 
LAUNCH A R R I V E  SPEECl R A l  C E C L I  
DEPART SWNLDY S P E E D 3  RA3 CECL3 
SWNGBY RETURN SPEED5 RA5 DECLS 
FROP AERO D V L  
RAP JFEEC2 
RA4 SPEEC4 
R A 6  SPEECS 
ETA ? E R I C  
236 .1  . P I 9  
329.4 -276  
101.5 .227 
121.10 1 . 6 5 0  
I 1 V I P S I  1 ECCEN SUA T H E T l  T H E 1 2  P E R I H  APHEL PSI 2 V 2 I 2 DECLZ 
1 3 V 3 P S I  3 ECCEN SMA THE13  THET4 P E R I H  APMEL PSI 4 V 4 I 4 CECL4 
I 5 V 5 F S 1  5 ECCEN SMA T H E 1 5  T H E 1 6  F E R I H  APHEL P S I  6 V 6 I 6 CECLO 
CVA EVA CVC EVE TYFE SUN A SUN R KAPPA 
MARS ARRiVAL DATE = 2450510 < 2 MAR 1991 
- 2 . 2  1.102 112.3 .435 1.322 271.2 504.6 ,746 1.8911 111.3 e670 2 .4  
- 2 . 5  .608 95.5 ,402 1.182 188.2 333.8 .107A 1.6580 8 2 . 6  1. 
.1 1.264 102.4 .266 .e68 293.9 519.4 1.098 1 8 . 0  
6.47 9.85 3.09 12.98 2 /1 /2  24.6 149.1 .787 3.096 
MARS ARRIVAL DATE Z 2450520 112 MA 
5-  290 5- 510 .415 110.6 15.4 
S- 540 5- 738.2 .141  171.8 - 7 . 6  
5- 738.2 5- 970 - 2 7 6  3 .9  .6 
18 .33  11 .86  8 . 7 7  
5-  220 6- 520 . 5 3 7  63.4 18 .2  -1 .7  1.039 119.8 .503 1.113 249.3 547.9 , 5 5 3  1.673 82 .1  a 5 5 6  . e  8 . 3  162.4 -199  
5-  550 6-  751.0 . 1 5 8  163 .3  -16 .9  -5 .6 .619 97 .8  .393 1.195 192.4 353.7 . l26A 1.6650 88 .2  1.384 6.0 34.9 318 .3  a255 
5- 751.0 5- 900 .255 .4 6 5 . 3  10.6 1.260 94 .1  .168 .858 330.9 528.5 .714 1.002A 9 2 . 3  a916 -11 .3  -36.4 100.7 - 2 0 8  
19.211 14.97 11.65 4.23 7 .62  3.32 12.70 2/1/2 105.2 84.5 39.3 .926 2.913 68.7 289.6 -30 .1  105.80 1 . 8 2 6  
I -  220 5- 520 .531  63.4 18 .2  
5- 550 5- 769.0 .192 196.3 33.5 
I- 769.0 5- 900 .347 349.0 - 8 2 . 3  
19.97 15.74 11.65 
5- 290 5- 5 2 0  .396 118.6 15.8 
5- S 5 0  6- 136.1 . 1 5 3  170.2 - 4 . 3  
I- 756.1 I- 970 1.291 2.2 . 6  















-1 .7  1.039 119.8 .503 1.113 249.3 547.9 ,553  1.673 8 2 . 1  , 5 5 6  .2 8.3 
10 .9  .613 96.3 .398 1.184 189.6 379.9 , 1 1 3  1.655C 9 5 . 6  1.384 -10.9 -48 .8  
-15.8 1.267 90 .8  .163 .866 354.4 522.6 . 7 2 5  1.00lA 93 .3  .922 14 .3  79.0 
4.23 7 .62  4 .09  13.44 Z / Z / l  105.2 81.8 36 .8  .498 3.168 83.4 287.6 22.2 
162.4 .199 
297.9 .348 







, 2 1 5  
1.008 
















~ 1 9 5  
1 .592  
-1 .9  1.093 111.4 .415 1 .290  2 1 7 . 1  508.9 . 7 5 5  1 . 8 2 S A  108.4 ,658 2.3 -15.1 
-2 .0  .611 97.8 .408 1.181 191.6 329.4 .699A 1.6630 81.3 1.379 2 . 9  13.6 
1 . 1 1  9.15 3 .21  13.14 2/1/2 27.6 150.5 33.1 ,708 3 . 5 0 1  24.5 253.8 23.2 
-2.3 1.106 111.0 .422 1.334 281.0 503.3 , 1 7 1  1.897A 1 1 0 . 9  ,677 2 .7  - 1 5 . 4  2 4 2 . 2  
- 4 . 3  .619 91.9 ,394 1.194 192.5 348.8 .124A 1.6650 86.8 1.384 4 . 8  2 1 . 9  322.0 
- .4  1.269 100.9 .252 ,876 300.5 580.3 .655 1.097 18.6 .910 -3.4 7.6 110.1 
6 .48  9.86 3 .21  12.79 2/1/2 23.3 149.7 59 .0  ,979 2.030 34.8 2S1.4 30.9 132.10 




5 -  










Y -  
5- 
5 2 0  
7 4 7 . 8  
980 








































162 .8  




3 5 8 . 7  
16.113 
71.9 
157 .5  
4 .4  





126 .1  
160.8 
15.7 
11 .07  
72 .5  





11 - 9 6  
126.1 
159.0 
15 .1  
11.12 
1.8 
1 3 . 2  
157.1 
1 . 3  
16.19 
1 3 . 2  
-12 .3  
- 2 . 2  
8 .27  
- _ _  
18 .5  
-10 .4  
63.2 
12.00 
16 .1  
- . 7  
. d  
7 . 9 9  
13 .7  
- 8 . 7  
- 2 . 2  
7 . 8 5  
MARS ARRIVAL D A T E  Z 2450130 I22 MAR 1997) - .__ _ _  
- 1 . 7  1.039 120.6 .515 1.112 248 .1  551.2 ,539 1.686 7 8 . 5  .558 .Z 9 . 4  159 .8  
-4 .3  .627 100.3 .396 1 .201  196 .1  352 .1  .725A 1.6770 8 7 . 7  1.386 4 .7  2 7 . 1  319.9 
10.0 1.259 94.2 .168 .e58 330.1 528.9 . 113  1.002A 9 2 . 2  .916 -10.6 -35.3 100.6 
4.57 7.96 3.37 12.55 2 / 1 / 2  112.4 84.5 43.6 1.014 2 . 6 9 6  68.5 291.9 -35 .2  102.00 
- 1 . 7  1.086 110.6 .391 1.265 277 .1  513.3 .762 1.768A 105.1 ,649 2 . 1  -11.0 238.7 
- 1 . 2  .607 100.1 ,431 1.166 193.9 314.9 .664A 1,6690 16.8 1,315 2.3 8 . 4  333 .6  
. 2  1.261 106.3 .321 ,863 281.3 582.4 .586 1.140 74 .2  .902 -3 .3  13 .0  99.4 











-2 .0 1.098 110.1 .401 1.302 281.0 5 0 7 . 1  ,180 l . 823A 108.0 .665 2.5 -15.6 243.8 
-3 .8  .626 100.3 .391  1.201 196.5 349.5 ,724A 1.6770 8 7 . 0  1,385 4 . 3  25 .1  321.9 
- .4  1 .269  100 .7  ,249 .E77 301.5 580.1 .6S8 1.095 18.8 ,911  -3.4 1.4 110.2 
5.78 9 .16  3.35 1 2 . 7 5  2 / 1 / 2  26 .1  149.5 58 .6  1.017 2.045 31 .4  253 .1  28.2 133.10 - - - MARS ARRIVAL OATE = 2450540 ( I APR 19911 - 
5 -  220 5- 
I- 570 1- 
I- 749.9 5- 
I- 230 5- 
I- '570  5- 
5- 759.5 5- 
5- 290 5-  
5-  9 7 0  5-  




21 .07  
18 .7  
- 5 . 9  
62.4 
12.46 
19 .7  
-19.5 
73.0 
11 .t l4 
16.5 
1.0 
. 5  
7.69 
1 4 . 2  
- 5 . 1  
- 2 . 2  
I .49 
19 .9  
- 9 . 9  
6 9 . 0  
11.38 
16.8 
2 . 1  
.I 
7.44 
1 4 . 1  
- 1 . 9  
- 2 . 2  
7.20 
2 0 . 2  
-4 .7  
68.0 
11 .83  
- 1 . 7  
- 3 . 6  
9 .7  
1.04 
-1.1 




- . e  
. 2  
4 .61  
-1.7 
-3 .4 
- .4  
5.16 
- 1 . 5  
- 5 . 3  
10.8 
4 .40  
-1 .4  
- . 6  
.2  
4.14 
- 1 . 5  
-3 .0  - . 4  
4 .61  
- 1 . 4  




8 7 . 6  
9 2 . 2  
2.523 
80.9 
9 1 . 6  
91 .3  
2 . 9 2 9  
102.7 
73.0 
70 .9  
6.329 
105.1  




1.388 3 . 9  
,916 -10 .4  
68.9 293.2 
10.1 1 5 8 . 1  
23.4 320.5 
- 3 4 . 9  100.5 
-38 .2  100.10 
1.039 121 .1  . 5 3 1  1.113 246 .1  154.3 , 5 2 1  1.104 
,637 102.9 .401 1.210 200.9 351.4 .725A 1.6960 
1.259 9 4 . 2  ,168 .a57 329.8 529.0 ,713 1.002A 
8 .42  3 . 5 8  12.11 2 / 1 / 2  118.6 84 .6  46 .7  1.041 
1.043 118.4 .484 1.126 252.0 550.0 . 581  1.670 
. 6 3 5  102.3 ,399 1.207 199.9 365.6 .725 1.6890 
1.263 92 .8  .164 .E61 339.6 533.5 . I 2 0  1.0112A 
7.45 3.93 13.23 2 / 1 / 2  1116.8 8 9 . 1  39 .9  ,158 
.571 - 6  6 . 5  169.5 
1.388 1 .9  42.4 308.9 
,915 -13 .7  - 4 0 . 1  100.5 
13.9 286.1 -24.4 i 2 i . 8 0  
.19$ 
,245 
1 . 4 6 3  
.e82 * 




1.081 109.9 ,383 1.246 277 .0  511 .1  .769 1.723A 
, 603  1 t l 2 . 1  .451 1 . 1 5 1  196.0 303 .3  .625A 1.6780 
1.260 109.8 .363 .a61 273.3 583.6 ,543 1 . 1 1 8  
8.110 3.99 14.93 2 /1 /2  34.8 154.3 18.2 . 3 2 1  
,642 2 .0  
1 .371  2.0 
.go0 - 3 . 3  
18.1 250.9 
- 1 4 . 9  239.3 
6 . 2  333.4 






5- 3110 5- 
5-  5 7 0  1- 
5- 748.9 5-  
1.091 109 .3  . 383  1.276 281 .1  512.2 - 7 8 1  1.761A 
.637 102 .9  ,402 1.210 200.9 349.9 .724A 1.6960 
1.269 100.5 ,248 , 8 7 7  301.9 379.9 .659 1.094 
8 .54  3.57 12.73 2 /1 /2  29 3 149.4 58 .0  1.038 
. ,657 2.4 -15.6 245.1 
1.388 3 . 1  2 2 . 1  321 .1  
,911 - 3 . 4  7 . 3  110.2 
28 .1  214.4 25.4 133.90 
- MARS ARRIVAL DATE = 2450550 (11  APR 19971 - ._ 
J-  230  I- 
5- I 8 0  5- 
I- 718.2 I- 
5- 290 5- 
5- 5 8 0  5-  
3 -  719.2 1- 
1- 300 5- 
5- 748.9 5-  
I- sen 5 -  
17.6 
91 .1  












9 1 . 1  
2 . 2 I 5  
550 , 5 2 6  
910 ,252 
1 9 .  76 
150.2 . i n 8  
1.042 119.2 .496 1 . 1 2 5  250.8 5 5 3 . 3  .567 1.683 
.648 105.0 ,406 1 .221  204.7 363.8 ,726 1.1110 
1.262 9 3 . 1  .164 .e60 338.0 5 3 4 . 0  .119 1.002A 
7.79 3.99 12.84 2 / 1 / 2  113.9 8 9 . 1  4 7 . 1  .944 




.638 2 . 0  
1.370 1 .9  
,899 -3.3 
11.7 249.5 
7.5 167 .1  
31 .0  310.8 
-38.4 100.4 





550 ,31a  
719.2 ,211  
910 , 4 7 8  
16.10 
1.016 109.4 .311 1 .231  2 1 1 . 0  522.2 ,774 1.681A 
,605 105.8 .4R0 1,145 198.6 296.1 ,5961 1.6950 
1.259 1 1 2 . 2  .404 .e59 268.2 583.8 . 5 l 2  1.206 
7 . 5 4  4 .52  15.69 2 /1 /2  39.3 154.9 15.9 .263 
-14.5 239.4 
5.2 332.8 
11.9 98 .5  
17.5 97.70 
,191 
. 4  78 
.373 
1 . 6 4 3  
5 1 0  ,342 
980 ,241  
15.73 
748.9 
1.085 108.6 ,368 1 . 2 b 6  281 .1  516.1 ,794 1 . 1 1 8 A  
,650 105.6 .LO9 1.225 205.6 350.0 .124A 1.7250 
1.269 100.5 ,248 , 8 1 1  302.0 519.9 .659 1.094 
8 . 0 0  3.92 12.13 2 / 1 / 2  3 3 . 0  149.4 51.4 1.039 
.651 2.2 - 1 5 . 1  243.9 
1.391 3 . 3  19.3 321.4 
,911 - 3 . 4  7 . 3  110.2 
24.8 255.4 22 .7  131.30 
.215 
, 241  
.e10  
1 .123  
MARS ARRIVAL DATE 1 2450560 I 2 1  APR 19911 
1.043 120 .3  .512  1.126 249.4 156.4 .549 1.702 
.664 1 0 7 . 8  .lis 1.241 2 0 9 . 8  3 6 3 . 6  .726 1.156C 
1.262 93.1 .164 , 860  3 3 1 . 6  5 3 4 . 1  . I 1 9  1 . 0 0 2 1  
8 . 2 5  4.36 12.76 2 /1 /2  120.1 89.6 52.7 -992 
I- 230 5 -  
8- 590 5- 
5- 751.9 5- 
560 . 5 4 4  
757.9 .204 
910 -246  
21.05 
,581  .6  
1.396 4 . 3  
.915 -11.7 
10.7 287.1 
8 . 1  1 6 5 . 5  
-31 .9  100.4 
- 3 4 . 6  1lS.60 
25.0 310.5 
3- E 4 0  5- 560 . 486  8 0 . 4  20.7 -1 .3  1.045 111.0 .a64 1.131 254.9 5 5 2 . 3  .609 1.665 7 9 . 1  .588 - 9  4 . 6  176.4 *le4 
5-  590 5- 768.9 ,244 154.2 - 2 6 . 7  -12.8 . 6 5 4  106.6 , 4 1 5  1.222 206.9 318.2 , 1 1 5  1.7290 95 .3  1.393 12.5 52.9 299.4 
5- 168.9 5-  920 .316 10.2 8 3 . 5  17 .2  1.266 91.4 . i s 2  .864 349.9 338.8 . I 2 4  1.004A 90.2 e914 -19 .1  -43 .3  1 0 l . s  ,328 
19.67 1 5 . 1 6  10.12 3.90 1 .30  5.34 14 .11  2 /1 /2  108.8 9 2 . e  35.4 .425 3.292 8 3 . 8  288.1 - 1 8 . 8  134.40 ,914 
5- 290 5- 560 .344 118.8 11.2 -1.2 1.072 108.9 .361 1.218 276.9 526.6 .779 1.658A 97 .3  .636  1.9 -13 .9  2 3 8 . 8  
5- 590 5- 716.5 .238 170.5 3 .1  - .4  ,611 109.4 .SO3 1.147 202.0 290.5 .569A 1.7240 68.1 1.370 1.9 4.6 332.1 * l e 4  
16 -10  12.44 1.25 3 . 7 )  1.11 5.19 16.44 2/1/2 44.5 155.1 14.4 . e l 9  1.968 16.9 248.2 16 .1  94.90 1 . 5 2 5  
5- 116.5 5- 9IO .524 545.9 .1 .2  1,259 114.5 .431  .858 264.0 5 8 3 . 7  .484 1.233 66.2 .898 - 3 . 2  1 6 . 1  98.5 ,400 
5- 300 5- 160 .330 126.2 1 5 . 2  -1.3 1,080 108.1 ,555 1.240 281.1 521.2 .EO0 1.681A 99.8 -647 2 .1  -15.1 246.3 * I 9 5  
I- 190 1- 148.5 .206 157.5 .9 -2.6 .666 108.5 .419 1.246 210.1 349.1 .I24A 1.7680 87.0 1.396 2 . 9  16.7 321.2 a243 
5- 148.5 5- 080 .243 11.4 - 2 . 2  - .4  1 ,269 100.1  .e49 .E76 301.4 580.1 .658 1.095 78.8 .910 -3.4 1.4 110.2 ,212 
11 .50  11.36 6 . 9 6  4 . 1 4  7.54 4 .40  12.75 2/1/2 37.2 149.5 16.1 1.015 2.10¶ 21.8 255.9 20. i  134.20 1.101 
- - -_ -__ MARS ARRIVAL D A T E  = 2410510 I 1 MAY 19971 --- - __. 
5- 290 5 -  570 - 3 3 1  118.9 11 .6  -1.0 1,069 108.6 .353 1.209 276.8 531.1 .782 1.631A 94.8 .636 1.8 -23.2 237.4 9162 
5- 600 5- 714.2 ,214 169.6 3 . 9  - . 3  .624 113.6 ,531  1.111 205.4 285.5 .543A 1.7100 65.9 1.313 1.9 4 - 1  331.2 
I- 114.e 5- 910 . s i 2  344.2 .4  .z 1.258 116.8 .470 ,851 259.9 183.4 ~ $ 4  1.261 63.9 . w e  -3.2 11.4 9 c . r  . 441  
16.60 13.18 7.10 8.42 6.82 6 . 0 8  17.26 P l l l 2  50 .5  111.1 1 1 . 5  -184 6,508 15.9 247.1 15.8 92.40 1.382 
5- 300 5- 570 ,320 126.2 11.8 -1.1 1.016 101.6 ,345 1.228 281.1 525.8 ,801 1.651A 9 1 . 2  ,646 2.0 -14.7 246.0 a171 
I- 600 8- 141.4 ,233 116.0 3 .2  -2.3 ,681 111.5 ,454 1.218 210.3 348.9 .123A 1.8520 6 6 . 6  1.403 2.5 1 4 . 1  321.0 *e50 
15.56 11.81 6 . 1 6  3.74 7.14 1.01 12.82 2/1/2 42.2 149.6 5 5 . 6  .961 2.144 18.0 L56.l i l . 6  153 .40  1 .D90  
s- 141.4 6- 980 .e50 1 4 . 8  -2.2 - .4  i . 2 6 9  101.0 ,255 ,670 300.0 180.4 1.098 78.5 . * i o  -3.4 1.1 110.0 .el6 
- MARS A R R I V A L  OAT€ = 2450180 (11 HAY t997)  .- -- - . -- -- __ -_ - .
5- e90 5- 580 .331 119.0 18.0 - . 9  i.081 108.3 . 341  1.2oi 216.7 535.5 .re4 i . 6 ~ ~  92.4 ,637 1.0 -%car c31.c . i s0  
5- 610 5- 711.9 ,319 168.9 4 .6  -.e ,644 118.4 ,564 1.180 209.2 280.9 .5iIA 1.8450 63.4 1.319 1.9 3 .7  330.1 -6C5 
8-  711.9 5-  910 .621 342 .1  .4 .E  1.258 119.4 +$06 .811 211.6 102.7 , 4 t l  1.L92 6 l . E  . 8 S l  - 3 . E  16.0 99.1 * *e6  
17.43 14.21 6 . 9 9  1.16 6 . 5 7  7.28 18.22 2/1/2 5? ,4  154.9 13 .0  .154 0.838 14.8 L45.9 14.6 00.10 1.206 
32 1 
8TOPOVER TIME a 50 D A Y S  1997 INBOUND SWINGDY MISSION OURATION : 680 CAYS 
MARS ARRIVAL OATE,: M ~ ~ ¶ ~ ~ ~ ~  .. r.”. .-.. 
.- - - .. -. 
LAUNCH ARRIVE- SPEED1 R A 1  C E C L l  -1-1 V 1 P S I  1 ECCEN -SMA THE11 THE12 PERIH APHEL P S I  2 V 2 I i! OECLL R A i !  SPEECP 
DEPART SWNCBY SPEED3 R A 3  OECLS I S V 1 P S I  3 ECCEN SHA THE13 THE14 PERIH APHEL P S I  4 V 4 I 4 OECL4 RA4 SPCECI 





8lOPOVER TIME S 30 0118 1999 OUTBOUWO 5WlNGBY MISSION OURATION = 4eo D A Y S  
MAR3 ARRIVAL OATE = 2451140 
_.__ - 22 NOV l99C 
LAUNCH 3WNGeY--3PEEOl R A l  -OECLl-?-l --V 1 - P S 1  I-ECCEN SMA--lHEll WET2 PERIH APHEL - P S I  2 V 2 1 2 OECLP R A 2  SPEED2 
8WNG8Y ARRIVE EPEE03 RA3 OECL3 I 3 V 3 P S I  3 ECCEN SHA THE13 THE14 PERlH APHEL PSI  4 V 4 I 4 OECL4 RA4 8PEEC4 
OCp*RT RETURN WEE01  R A 3  OECL5 I 1 V 1 PSI  5 ECCEN 4MA THE15 THE16 PERIH APHEL PSI  6 V 6 I 6 DECLI RA6 8PEEDI - EVA -OVO_--EVR 1YPr SUN A SUN R KAPPA - --A E INC RAP OECLP ETA CERIC 
M A R 5  ARRIVAL O A T k  : 2451140 I22 NOV 1998) - - -  
5- 850 5-1OOZ.L -176 10.3 17.9 2 . 1  .e69 94.9 .269 -785 193.7 446.9 -174 .OB60 105.0 1.221 -3.0 -10.9 260.4 a330 
5-1002.L 1-1140 ,330 303.4 -6.1 -1.4 1.419 60.7 .479 1.334 29.1 142.9 e6940 1.974A 115.1 ,614 2.0 -B-3 210.1 -302 
I-1110 5-1330 -136 121.0 23.8 .E -642 98.3 .324 
i4.01 7.24 4.36 6.83 10.20 2.80 i 0 .965 
5- 660 1-1004.0 .201 9.6 15.7 2.1 .a72 97.8 .34e 
5-1004.0 5-1140 .346 302.5 -5.7 -1.4 1.419 79.6 * 303 
300.5 .896A 1.7100 76.9 1.097 -1.8 13 .e71 
14.~9 7.44 4..ri 8.01 10.22 2.73 i3.70 wi / i  26.2 160.8 50.3 -503 2.974 13.0 i9i.s -9 0 .994 
5- 670 5-1006.3 .e34 11.6 14.7 2.4 .E77 100.7 .e99 .799 207.6 449.0 .560 1.0360 106.6 1.231 -3.6 -12.3 26l.6 .36B 
14.14 1.86 1.21 6.89 10.26 2.65 12.96 $?/ill 26.8 151.7 35.3 . 441  3.29I) 14.9 192.4 -11.6 105.60 1.0Pe 
~-~OOE.S s-1140 .me 501.6 -5.2 -1.4 1.417 78.1 . a 6  i.320 36.8 144.3 .~760 i . 9 ~ 4 ~  115.3 .EM 1.e 4.3 ~o9.0 .so4 '1-ism 5-13~0 .124 1io.e 29.4 1.2 ,670 913.6 ,291 1.329 eoz.3 3iz.1 .942~ 1.7110 79.8 1.103 -1.9 11.6 61.0 .tee 
. -- - . . -. MARS ARRIVAL OATE 2451110 1 2 OEC 19981 -_I_ ----- . - 
5- e30 5-iooe.5 .i60 26.9 25.1 2.4 ee.2 .ea9 . 7 7 ~  171.2 431.2 .m .9e5 1os.i i.eis -2.2 -7.0 259.9 
1-1ieo 5-iaio .in6 131.1 18.5 .o .s97 ioi.2 4 4 4  i.im 194.8 962.3 .MBA 1.7090 64.9 1.061 -1.8 i4.e 11.1 
3-1002.5 5-1150 .32e 301.1 -6.6 -1.6 1.408 80.2 .460 1.279 31.5 149.1 .E910 1.867A 111.5 .E46 L.1 -7.4 209.5 -966 
14.00 6.12 4.17 1.68 9.26 3.91 l7.7? 2 / l / l  31.1 171.1 40.8 ,519 2.868 7.9 190.4 -1.4 109.80 1.044 
5- e40 5-1001.9 .is9 16.6 21.5 
s-100i.o 5-isso .323 501.4 - 7 . 0  
3- e50 S - ~ O O L . ~  .ITS 11.4 10.2 
I-1100 5-1320 -164 121.4 21.2 
13.49 7.61 4.11 
5-1002.0 5-1150 ,330 501.0 -8.1 
3-1100 5-1530 -150 119.0 L4.0 
13.39 1.11 4.34 
5- 860 5-1004.6 .e00 10.4 15.0 
(1-1004.8 5-1130 -346  300.3 -6.L 
13.60 1-10 4.69 
s-iieo s-is40 ii3.e z6.s 
2.4 . e m  91.7 ,214 ,780 184.8 449.7 
-1.6 1.408 60.6 ,419 1.280 30.4 146.9 
-5 ,626 100.8 .390 1.235 191.9 271.2 
5.87 9.25 5.46 10.11 e l i l l  31.0 174.4 
2.4 .E68 94.7 .e70 ,784 193.1 449.2 
-1.6 1.408 60.0 .461 1.278 32.0 149.1 
5.88 9.26 3.17 14.78 2 / l / l  51.2 166.2 
2.4 -871 97.6 ,262 -790 200.4 449.1 
-1.6 1.407 79.0 A 6 4  1.272 35.2 149.6 
-9 ,665 100.7 .319 1.517 204.8 301.2 
5.90 9.- 3.01 13.75 e l i l l  31.7 160.4 
.e ,049 100.7 ,349 i.2eo 201.4 288.e 
.sr4 .smo 104.8 
41.3 .177 cm.4  
.6930 1.668A 111.3 
.754A 1.7160 69.4 
.172 ,9950 101.0 
.E890 1.866A 111.5 
.634A 1.7260 73.4 
39.1 .511 2.982 
,567 1.0120 101.7 
.897A 1.1170 76.6 
36.4 ,103 S.LO1 
.6eeo i . 8 ~ 3 ~  111.4 
1.217 -2.8 
































m s . m  i.oei 
59:s :: O 
5- e m  S - ~ O O E . ~  .e52 12.2 14.6 2.4 .em i o o . ~  .e99 .798 eo7.i 449.5 .159 I.OSEO 106.6 1.~30 -3.8 - 1 2 . ~  ~17.e .so7 
8-1001.1 1-1150 . 56 f  299.7 -1 .1  -1.1 1.406 77.7 .469 1.264 39.4 150.4 ,6710 1.818A 111.4 .E41 1.9 -7.4 2OI.l .e66 
11-1160 8-1350 *I30 106.5 28.6 1,L .67? 100.7 .296 1.345 207.7 313.7 .944A 1,7460 79.9 1.107 -1.6 11.9 60.0 .CII 
14.03 8.10 B.10 5.93 9.31 2.92 12.99 Will 32.4 111.0 S2.7 .441 5.547 14.9 191.7 -11.1 104.20 1.134 
5- @eo I-iooe.8 .270 15.6 14.6 2.3 .e83 103.6 .m .eo9 ei3.e 449.4 .549 i.0~9o io7.e 1.238 -4 .1  -12.3 ~ 7 i . i  .391 
3-1009.5 5-1110 -391 299.4 -1.1 -1.5 1.404 76.0 ,477 1.214 44.4 151.2 .EST0 1.8SZA 111.1 .E36 1.7 -7.3 207.0 -269 
I-118.0 5-1360 0136 101.2 50.9 1.5 .68S 100.7 .e84 1.365 209.9 321.4 .97?A 1.7530 62.5 1,112 -1.9 9.2 56.9 -191 
14.68 8.70 5.83 5.97 9.35 2.88 12.45 W l / l  33.4 139.7 28.6 .386 4.018 17.0 195.1 -14.3 101.40 1.164 -__ __ . --_ MARS ARRIVAL DATE = e m 1 6 0  cie OEC 1990) 
s- eao 5-io03.e .is2 28.4 21.2 2.4 .e63 86.0 ,271 .WE 174.1 451.1 ,985 io5.e i . 2 ~  -2.2 -7.7 e60.6 .s'so 
i3.7i 0.59 4.ie 5 . i ~  8.51 4.41 10.04 z/t/i 37.1 i7s.i 36.2 .sre 3.014 6.0 190.0 -.I ioe.40 1.13s 
5-lOO3.L 5-1160 .330 299.4 -1.4 -1.8 1.399 79.7 ,447 1.240 34.0 114.9 .be60 l.793A 107.7 .628 2.1 -6.2 206.3 .236 





8- 1003. 8 
5-1190 
3- 660 























































6 . 4 3  
298.4 



















-6 .2  
5.16 
14.7 
- 5 . 6  
29.9 
1.79 
























.e63 91.5 .e61 
1.400 80.1 - 4 4 1  
.635 103.7 .399 
e.50 3.67 16.26 
.BET 94.6 .270 
e.si 3.15 14.88 
1.399 79.6 .447 
.656 103.2 .317 
.779 164.2 450.0 
1.241 32.7 1 1 4 . 1  
1.210 202.7 271.6 
2/1/1 36.9 174.4 
.783 192.6 449.4 
1.239 34.2 154.9 






. E ~ O  I ,794~ 
. r m  i . 7 4 ~ 0  
. E E ~ O  I . ~ A  
104.6 1.217 -2.8 
107.6 .E29 2.2 
69.1 1.061 -1.7 
105.1 1.220 -5 .0  
107.7 ,626 2.1 
73.2 1.097 -1.7 
3.0ii 9.4 im.6 
5.130 10.9 109.6 
,871 97.1 ,789 2oo.o 449.5 . w 7  i.oiio 101.7 1.224 -3.4 
. ~ 7 s  i03.0 ,527 1.337 eio.5 302.1 .899~ 1.7740 76.e 1.106 -1.6 
1.398 T 0 . 7  .4S1 1.234 37.2 111.4 .E780 1,790A 107.6 .E25 2 . 0  
6.52 3.37 13.81 2/1/1 37.7 159.7 34.3 .SO2 3.388 12.7 190.4 
.675 100.4 .E99 .797 206.7 449.4 .119 1.0350 
.667 102.9 .SO7 1.366 213.6 311.2 .947A 1.7060 
1.397 77.3 .4s6 1.227 41.3 116.0 m 7 0  1.187~ 
8.56 3-21 13.02 21111 30.1 110.0 30.9 ,446 
,682 103.4 ,321 
.691 102.7 .e94 
- WARS ARRIVAL 0 
1.391 71.e .a4 
e.s9 3.21 12.47 
.e06 212.8 449.6 
1.217 46.3 lS6.9 
1.387 215.9 327.0 
2/1/1 39.6 136.3 
ITE = e45iiro re2 E 
5- e30 5-i003.e .163 29.7 
8-toos.6 1-iiro .332 296.3 
¶-I200 1-1310 .231 126.9 
13.73 9.21 
5- 610 S-1007.4 .229 13.1 
5-1007.4 5-1110 -367 297.7 
I-le00 5-1350 -176 106.7 
13.4~ e.65 
5- 060 5-1010.0 -267 16.6 
5-1010.0 5-1170 ,394 L97.8 
(-1L00 5-1360 ,172 104.3 
14.01 9.40 
2 5 . 4  
19.7 




















-0 .0  
- 0 . 4  
-i.9 1.393 79.3 
- 0  .E16 108.2 
4.52 I.91 S . 0 1  
2.4 .e61 91.4 
- 2 . 0  1.393 79.7 
.4 .646 106.6 
4.52 7.91 4.40 
P.4 .867 94.4 
-1.9 1.393 T9.3 
e6 .E71 106.0 
4.52 7.92 4.04 
2.3 .670 97.3 
-1.9 1.392 78.4 
.9 .E88 101.1 
4.14 7.93 3.63 
2.3 .e75 100.2 
1.L .E99 105.2 
4 . 5 1  1.98 3.71 
-1.e 1 . m i  77.1 
2.2 ,881 103.3 
-1.8 1.589 71.6 
4.81 8.00 3.65 
1.4 .7or 104.9 
.272 .T75 173.9 411.9 
.466 1.214 203.7 262.5 
16.36 2 t l f l  43.6 175.3 
.e66 .776 163.6 450 .2  
.435 1.214 34.4 160.0 
.410 1.273 206.0 276.1 
16.46 2/1/1 43.3 174.2 
,270 ,783 192.1 449.6 
.368 1.324 212.5 290.6 
1S.00 2/1/1 43.6 167.3 
.282 ,788 199.6 449.1 
,441 1.200 36.7 160.6 
.339 1,365 216.6 304.2 
13.66 2 l l l l  44.2 118.7 
.447 1.201 42.8 161.5 
13.06 L / l / l  45 .2  148.5 
.41S 1.191 47.8 162.0 
,306 1.418 L22.E 328.9 
lL.51 2/1/1 48.1 136.4 
. 43r  1.21~ 35.9 160.3 
.43r 1.212 35.7 160.2 
.299 .WE eoe.3 449.0 
.si9 1.398 219.9 317.1 
,321 .eo7 eie,r 449.8 
, 549  1.0670 
.6520 1.782A 
.979A 1.7940 
IEC 19961 - 
27.2 .3or 
io6.e 1 . ~ 2 9  -3.6 
107.7 .e21 1.9 
107.0 1.237 - 4 . 1  
107.0 ,616 1.e 
82.7 1.117 -1.0 
4.249 16.9 1sz.e 
79.9 1.113 -1.7 
3.749 14.7 191.4 
-564  ,986 105.3 
.6620 1.742A 104.1 
,646A 1.7830 63.7 





,171 .9350 104.9 1.216 -2.6 
.6860 l.743A 104.1 .615 2.2 
-7511 1.7950 6e.7 1.092 - 1 . 1  
37.0 ,569 3.146 9.5 189.5 
.S71 .9940 101.1 
.6830 1.742A 104.1 
.e37~ i.eiio 73.0 
35.1 .547 3.278 
.SEE 1.0100 105.1  
.E750 1,7401 104.1 
.903A 1.8270 76.8 
32.9 ,502 3.536 
.158 1.0340 101.6 
.E640 1.737A 104.0 
.9SOA 1.6410 80.0  
29.6 ,446 5.914 
.546 1.0660 107.8 
.E490 1.734A 103.9 
.982A 1.6490 82.9 













































-7.7 261.5 ,312 
-4.6 206.6 .LlI 
15 .0  51.4 a492 
.6 107.SO 1.201 
-9.4 261.0 .32S 
-4.6 206.9 -211 
15.1 5 4 . 2  .4tn 
-1.6 1 o e . w  i.eez 
-10.7 262.4 , 331  
- 4 . 6  206.6 til 
14.7 16.2 :340* 
-4.3 107.20 4.216 
-11.0 ee4.9 .si6 
-4.7 L O S ' ~  . e12  
i3.e 57.3 .eel 
-7.2 1 0 5 . w ~  I . L ~ E  
-12 . i  m6.z ,317 
-4.7 201.e .ti3 
-10.3 ior.70 1.190 
12.3 51.0 .232 
1.236 -4.0 -1L.l 27L.S -394 
.EO2 1.6 -4.7 203.5 .LIS 
1.124 -1.6 9.6 54 .9  . l e5  
16.5 19L.8 -13.5 100.10 1.330 
324 
STOPOVER TIME = 30 c A y a  1999 OUTBOUND SWINGBY M I S S I O N  D U R A T I O N  z 400  D A Y S  
M A R S  A R R I V A L  DATE I 2451100 
1 JAN 1999 . - . .- __ ._ . ._ .
LAUNCM SWNGBY 3 P E C O l  RAl O E C L l  
8UNGBI A R R I V E  3PEEC3 R A 3  OECL3 
DEPART RETURN 3PEECS R A 5  DECL5 
1 1  
1 3  
I 5  
- O V A -  _- 
2 . 3  
- 2 . 2  
. 4  
4 . 0 6  
2 .3  
-2 .1  
.1 
4 . 0 1  
V 1 '-PSI i k C E N  
V 3 P S I  3 ECCEN 
V 5 P S 1  5 ECCEN __ EVA--OV_O-~~R - 
.e64 9 1 . 2  .261 
1 .389  19 .5  .428 
.666 110.1 ,425 





1 .196  
1 .308  
2 / l / l  
,782  




T H E 1 1  





2 1 3 . 9  
5 0 . 4  
191 .1  
3 6 . 9  
218 .9  
5 0 . 1  
T H E 1 2  
THE14  




218 .0  
449 .0  
1 6 5 , l  
292 .5  
166 .3  
1 n . o  
QERIH 
P E R I H  
P E R I H   K A P P t -  
.6830 . 152A 
3 5 . 6  
. I 7 0  
.6800 
.84lA 
34 .4  




- A  
.98SD 








P S I  2 
P S I  4 





3 .253  
1 0 5 . 1  
100.7 
72 .9  
3 . 3 8 5  
v 2  
v 4  
V I  
1 NC 
1 . 2 1 0  
.605 
1.101 
9 . 7  
1 .219  
,603 
1.114 
1 0 . 7  
1 2  
I 4  
I 6  
RAP 
- * .e  
2.3 
- 1 . 7  
109. I 
- 3 . 0  
2.3 






- 9 . 3  
- 2 . 1  
l J . 0  
- . 3  
-10 .7  
-2 .0  
14 .7  
- 3 . 1  
RAE SPLECL 
Rl6 SPLEO6 
E T A  P E R I C  
2 6 1 . 0  .326 
204.0 ,191 
53 .4  .421 
107 .00  1 . 2 7 4  
204.4 . I 9 2  
s 5 . 0  .347 
106 .00  1 .301  
1314 ~ P E E E I  
2oz.0 .39c  
-- - - PROP AERO- OVL- 
5-1003.4 5-1180 ,326 291.9 - 9 . 1  
5 -1210  5-1320 .23S 119.4  2 2 . 2  
13 .30  9 . 2 4  1 . 1 5  
5- 8 4 0  5-1003.4 . i s 9  19 .7  2 2 . e  




9 - 1 0 0 5 .  0 
5-1210 
5 -1004 .1  .172 
1-1180 .332 
5-1330 ,211  
13.05 
1 3 . 1  
291 .7  
114.1 
8 . 9 8  
12 .1  
291 .5  
109.8 
9 .06  
1 3 . 0  
291.4 
108 .6  
9 . 3 t  
1 1 . 0  
291 .6  
1 0 4 . 0  
9 . 8 8  
21 .9  
298 .2  
103 .0  
10.55 
1 8 . 1  
- 8 . 0  
2 4 . 1  
4 . 3 2  
1 6 . 3  
- 8 . 2  
25 .7  
4 . 6 4  
1 5 . 0  
- 1 . 3  
2 7 . 1  
5 . 1 1  
1 4 . 1  
- 6 . 5  
2 8 . 3  
5 . 1 3  
1 5 . 1  
- 5 . 1  
2 9 . 6  
6 . 5 1  
,866 9 4 . 3  ,211 
1.388 19.1 .a30 
.689 108 .9  ,383 








13 .49  
5-1010.4 .265 
5-1180 .393  
3-1360 .l95 
14.04  
5-lOl3.L ,301  
5-1100 ,425 
5-1370 ,191 
1 4 . 7 9  
2 . 3  .a69 9 1 . 2  ,282  .787 199 .2  449 .7  .565 1 ,0090 105.7  1.223 - 3 . 4  - 1 1 . 6  265 .4  e340 
-2.1 1.388 78.2  ,434 1 .189  39 .8  165 .5  .6730 1.706A 100.6  ,601  2 .2  - 2 . 9  203 .6  - 1 9 2  
.9  .?OS 108.1 ,334 1.405 223 .3  306.5 .908A 1.9020 1 6 . 8  1 . 1 2 2  - 1 . 5  1 3 . 0  5 5 . 0  .EO6 
4 . 0 9  1.48 4 . 4 2  13.91 2/1/1 51.4 151.2 31.8  ,501 3.649 1 2 . 0  190 .4  - 6 . 1  104.00 1 . 3 2 7  
2 . 2  .e14 100.1 .299 .795 205 .9  449 .8  . 5 5 8  1.0320 1 0 6 . 0  1 .228  - 3 . 7  -12 .0  266 .7  e307 
1 . 2  .716 107 .6  .335 1.436 226.7  319.4 .955A 1.9180 80 .1  1.120 - 1 . 5  12 .3  5 4 . 0  ,230 
4 . 1 1  7-51  4 . 2 6  13 .13  2 / l / l  52 .4  146 .6  28.1  .446 4 . 0 3 1  1 3 . 7  191.5 - 9 . 3  102.30 1 .355  
-2 .0  i.386 11.0 ,440 1 . 1 8 3  43.8 i c 6 . 1  .6620 1 . 1 0 3 ~  100.5  ,597 2.0 - 3 . 0  202.4 . i o 4  
5- 070 
5- 1007 , O  





5-1OlS. t  
5-1210 
2 . 1  .E80 103.1  .320 .806 212.0  450 .0  .548 1 .0640 101.8 1.236 - 4 . 0  - 1 2 . 1  272 .0  -593 
- 1 . 9  1.384 1 5 . 5  .449 1.174 48 .6  166 .1  .6470 1.7OlA 100.4 .592 1 . 9  - 3 . 0  200.0 . l o 0  
4 .17  1 .56  4 . 1 4  12 .56  2/1/1 5 3 . 8  1 3 4 . 0  25 .3  .388 4.511 1 5 . 9  193.1 -1e.6 99.00 1 . 3 8 6  
1 . 4  ,722  101.1 .323 i.456 228.9  3 3 1 . 2  , 9 8 6 ~  1.9260 83.1 i.1~2 - 1 . 5  10.0 5e.e . l a 6  
2 .0  ,890 106 .3  .341 .8PO 211.6  4 5 0 . 2  . I 3 6  1 .1050 109.1  1 .245  - 4 . 2  - 1 1 . 1  2 7 7 . 1  . 425  
- 1 . 0  1.302 73.1  .459 1 .163  5 4 . 0  167 .0  .6290 1,698A 100.2  . 5 8 5  1 . 7  - 2 . 9  1 9 8 . 9  .199 
1 . 7  . I 2 5  106.8 .314 1.465 229 .8  341 .6  1.004A 1 .9250 8 5 . 6  1 .134  - 1 . 6  6 . 0  4 7 . 9  . 1 7 2  
4.23 1.63  4 . 0 4  12.21 2/1/1 55.6  119.5 2 1 . 7  .333 5.314 1 0 . 3  195.L -15.9 9 7 . 2 0  1 . 4 3 4  
- MARS ARRIVAL DATE = 2451190 (11 JAN 1999) 
2.3 .e61 8 1 . 3  .ers .114 172 .0  452 .5  .sei  .987 105 .6  i .e is  -e.e - 7 . 6  263.1 ,331  
-2.3 1.385 18.0 -426  1 .100  38.5 169.7  .6110 1.683A 9 7 . 5  ,596  2 . 4  - . 7  201.6 -177  
.O ,664 116.4 ,501 1.291 214.8 264.8 .639A 1.9150 0 2 . 1  1 . 1 0 0  - 1 . 0  1 5 . 0  5 0 . 3  - 5 2 9  
3.74 7 . 1 3  8.86 19.26 2/1/1 5 0 . 5  110,l 34.1  . I31  3 .412  9.4 190.7  1.1 IO6.3D 1.280 
5- 830 3-1001.9 .165 32.4 2S.6 
5-100*.@ 5-1190 .331 291 .5  - 9 . 4  
3-1220 5-1310 .3U3 1 2 3 . 5  20 .4  
14 .82  11.09 4 . 2 3  
0 -  040 9-1003.0 .150 2 0 . 0  22.3 
9-1003.1) 1-1190 .327 297.6  -10.0 
I-I220 (1-1320 .270 1 1 0 . 3  22 .3  
13.06 10.14 4 . 1 5  
Z.3 .863 9 1 . 0  .e61  . 7 7 7  182.8 4S0.7  ,369 .9850 1 0 5 . 0  1.218 -2.0 -9.3 t O 2 . L  ,327 
- 2 . 4  1.385 19.4 ,424 1.182 36.5  169 .1  .6820 1.603A 9 7 . 5  .590 t . 3  - . 6  202.2 .170 
e 4  ,691 113.6 ,446 1.362 220.5 280.1 , 1 5 5 1  1.9690 67.9  1 . 1 1 5  -1.8 14 .9  52.3  .435 
3 . 7 2  7.le 5 .99  11.04 2/1/1 58.0 173.0  3 4 . 9  .561 3 .331  10.Z 190.1  1 . t  107 .30  1 .309  
,886 9 4 . 1  .e71 .181 191.3  450 .0  .SO9 .9930 105.2 l . e l 9  - 3 . 0  -10.0 203.4 . 3 3 3  
,105 79.0  .425 1.181 31.7 169.6 .6?9D 1.6831 9 1 . 1  .597 2 . 4  - . I  201.0 .177 
.712 111 .9  .403 1.418 225.9  295.1 .046A 1.9900 72 .7  19127 - 1 . 5  1 4 . 5  5 3 . 4  .357 
7 . 1 3  5 . 4 6  1 5 . 3 5  2/1/1 58.3 164.9  33 .6  .543 3 .462  1 0 . 1  190.2 - 1 . 6  106 .60  1 . 3 3 0  
s- 6 5 0  5 - i o o 4 . s  . t i e  1 4 . 5  ie .9  e.3 
5-1004.5 5-1100 , 3 3 3  2 9 1 . 5  - 9 . 7  - Z . 4  
5-1220 5-1330 .249 1 1 3 . 5  24.0 . I  
1 3 . 5 0  9 . 7 7  4 . 3 1  3 . 7 3  
f- 060 5-1000.0 .195 12 .6  1 6 . 4  2.3 
5-1003.0 5-1190 .347 297 .4  - 0 . 9  -2 .3  
¶-I220 5-1340 . 2 3 1  109.6 2 5 . 4  . 9  
13 .52  9 . 7 7  4 . 6 2  5 . 1 5  
.e68 9 1 . 1  .28Z ,781  198.0 449 .9  
.384 78.1 .429 1 .177  4 0 . 5  169.9 
7 .15  5 . 1 4  14 .10  2/1/1 59.0 151 .3  













,565 1.0080 105.7  1 .P22 -3 .4  -11 .8  205.9 
-6720 1.682A 9 7 . 4  .595 e .3  - .8  200.9 
3 1 . 1  .bo0 3.731 11.0 190.8 -4 .0  104.00 
. 5 5 1  1.0310 106.0 1.228 - 3 . 7  -11 .9  269 .2  
.6610 1.601A 9 7 . 3  .591 2.1 -i.O 199.6  
. B I O I  2.0260 8 0 . 3  1 .140  - 1 . 4  12 .2  52.1 
$28.1 ,446 4 .124  1 3 . 1  191.9 -8.1 102.20  
.541 1.0620 107.0  1.e35 -4.0 - 1 e . O  t I 3 . 2  
.646D 1.619A 9 1 . 0  .506 1.9 - 1 . 1  197 .9  
,9901 2.0310 83 .3  1 .145  - 1 . 4  9.9  4 9 . 0  
24 .7  .389 4.067 1 5 . 1  191.6 -11.4 90 .60  
 MA e.0110 10.0 i . i i 5  -1 .4  1 3 . 7  5 3 . 5  
IAN 1999) 
14 .1  
29 . 4  
10b.9  
10 .02  




l S . 1  
- 8 . 0  
2 6 . 0  
5 . 0 9  
1 4 . 0  
- 7 . 0  
27 .7  
5 . 7 0  
5- 070 1-1000.2 .220 
3-1OOO.t 5-1190 .307 
5-1220 (1-1350 .220 
13.01 
9- 800 5-1010.0 .203 
5-1220 3-1360 ,221 
14.31  
s- ioao .o  s - i i s o  ,193 
2 . 2  , 8 1 3  100.0 .290 .194 205 .5  450 .0  
-2.2 1 .383  76 .9  .436 1.171 4 4 . 4  110.4 
1 . 2  . I37  110 .1  , 3 5 1  1.493 233.8  322 .2  
3 .79  7.19 4 .93  13.22 2/1/1 6 0 . i  1 4 4 . 1  
2 . 1  ,879  1 0 3 . 0  .320 .e04  211 .6  450 .2  
- 2 . 1  1.381 1 5 . 4  .444 1.162 4 9 . 2  171 .1  
1 . 4  .742 109.5 .345 1.510 2 3 5 . 8  333 .7  
5 - 0 4  7.24 4 .17  1 2 . 6 3  2)1/1 61.0  131.1 
MARS A R R I V A L  DATE = P451200 (21 J 
I- 040 5-1004.3 .159 21.0 22.6  2.3 .863 9 0 . 8  
8-1230 5-13ZO . S i 4  117.5 22.4 .4 .725 117 .3  
14.10 11-29  4 - 1 5  3.49  8.89 7.14  
5-1004.0 5-1200 .320 291.8 -11.0 -L.O i . 3 8 8  1 9 . 2  
.260 . 1 7 1  182.3  451 .0  .568 ,9850 1 0 5 . 1  1 . 2 1 s  - 2 . 6  -9.3 262.0 .320 
-475 1 .447  227 .0  203.0 . P O O A  L.1350 6 1 . 3  1.134 - 1 . 6  14.8 5 0 1 7  .454 
,420 1 .174  31.41 113.7   BOD 1 . w ~  9 4 . 3  . s 9 5  e . 6  1.0 1 9 9 . 3  . t o e  
1 . 4 7  ~ i / i  66 .0  111.8 34.4  , 5 5 1  3 . ~ 0 3  11.0  190.0 e.o 101.30  1.920 
I -  8 5 0  5-1004.8 .171 1 5 . 4  1 9 . 0  Z . 3  ,885 9 4 . 0  
5-1004.9 5-1200 .333 2 9 7 . 1  -10.0 -2.8 1.383 10.0  
1 4 - 2 7  10 .71  4 . 3 0  3 .50  0.00 0 . 4 7  
1- ie30  s-asso .eo9 1 1 3 . ~  2 3 . 9  . I  ,743 i i s . 1  
.ere . roo  i 9 0 . 0  450.5 ,500 ,9930 105.2 i . e i 8  -3.0 -10 .6  ~ 0 4 . 0  ,313 
.422 l . l ? 2  30 .2  173.0 .618D 1.687A 9 4 . 5  ,394  t . 5  1.6 199.0 ,160 
.433 1.504 233.6 290.4 .E531  2.1550 72 .5  1.144 - i . 4  1 4 . 3  51.4 . S I 0  
1.6L L / l / l  8O.L 103.1 3 3 . 1  ,541 3.612 11.0 180.9 . l  106.50 1.300 
5- 000 1-1000.5 .194 
5-1006.1 3-1200 .347 
5-1180 8-1840 . L 7 l  
14 .18  
S - 3 O I l I . I  5-1200 . S O 7  
P I L I 0  5-18110 .LO1 
14.3* 
e- mro S-IOOI.~ . e t 5  
1 3 . 5  18.1 
297.6  - 9 . 7  




e 9  
3.52 
t . 1  
-Z.3 
1 .e 






1 .582  
. ? 5 5  
6.92 
.or?. 
1.381 . ?I$ 
8.07  




98.9 .e02 .?e6  198 .3  4 5 0 . 1  $564 
78 .1  ,426 1.160 4 1 . 0  174 .1  .E710 
11I .7  .403 1.548 C30,C 312.1 .#LOA 












t . m o  
101. 0 









8 8 . I  
4 . l t 6  
1 . Z t t  
. I 8 1  
l . i S l  
11.4 







- 3 . 4  -11 .4  206.5 
t . 4  1 . 4  190 .0  
1E1.1 -3.2 104.00 
-8 .7  -11.8 LOI.0 
-1.3 $1.) 4 8 . 0  
- 3 . 8  -11.9 2I3.8 
- 1 . 3  B.7 45 .4  
194.3 -10.1 89.70 
- 1 . 4  13.4 1 0 . 0  
e . 2  8.0 1aa.o 
imt .o  -1.7 io2.m 
1.0 .a 184.8  
1 4 . 1  1 5 . 1  
297.0  -0 .6  
107.1 2 I . 2  
10.02 9,08 
10.0 24 .8  
1 9 0 . 1  - 1 . 6  
1OI.L c1.1 
11.18 1.10 14.0P 
32 5 
U I S S r . .  ,URATl@N = 520 O A I 3  
UARS ARRIVAL DATE I 2451140 
22 N@V 1998 
LAUNCH OWNGBV 3PEEOl R A I  OECLl 
8WNGBY ARRIVE )PEE03 R A 3  OECLS 
DEPART RETURN OPEEO5 R A 5  OECLS 
PROP AERO OVL 
5- 850 1-1002.2 ,176 10.3 
5-1002.2 5-1140 .330 3 0 3 . 4  
5-1170 5-1370 .121 104.4 
13.78 6.95 
5- 860 5-1004.0 .201 
5 - 1 0 0 4 . 0  ¶-1140 .SI6 
5 - 1 1 7 0  S-I380 . t20 
14.15 
5- 870 1-1006.3 ,234 
5-1008.3 5-1140 .368 
5 - 1 1 7 0  1-1390 . l e1  
14.69 
5- 020 5-1006.2 
5-1008.2 5 - 1 1 5 0  
5-1180 5-1340 
5- 830 5-1002.5 
5-1002.5 5-1150 
5-1180 5-1310 
5- 840 5-1001.9 
5-1001*9 5-1150 
1-1100 5-1360 
5- 850 5-1002.6 
5-1002.6 5-1150 
I-1180 5-1370 
5- 880 5-1004.5 
5-1004,3 5 - 1 1 5 0  
5-1100 5-1380 
5- 810 5-1008.7 
5-1006.7 5 - 1 1 5 0  
5-1180 3-1390 










1 .81  
.196 1 1 . 5  
a362 299.9 










-175 11 .4  






1 3 . 4 1  7.51 
.e32 12.2 




, 133  107.2 
14.62 8.64 




4 . 3 8  
15.7 
-5.7 
3 8 . 3  
4.71 
1 4 . 7  
- 5 . 2  
4 3 . 1  


























- 5 . 1  
45.0 
5 .83  
1 1  
I 3  










2 .4  
-1.4 




























- 1 . 5  
4.2 
1.97 
V 1 P 3 1  1 ECCEN SMA THE11 THE12 PERIH APHEC P S I  P V 2 1 t OCCLL R A P  S C C E C C  
V 3 P S I  3 ECCEN SUA THE13  l H L I 4  PERIH APHEL P S I  4 V 4 I 4 OCCL4 R A 4  m C C 4  
v 5 P S I  5 ECCEN SUA W E T S  T H E T ~  PERIH APHEL PSI 6 v 6 I 6 orcL6  R A ~  SCEEOI 
E V A  ovo EVR T Y P E  SUN A SUN R KAPPA - A  E INC R A P  orcLP E T &  m i c  
UARS ARRIVAL DATE I: 2451140 (22 NOV 1998) - 
,869 94.9 .269 , 785  193.7 448.9 ,574 ,9960 105.0 
1.419 80.7 .479 1.334 29.1 142.9 .6940 1.914A 115.1  
,683 98.1 ,268 1.361 205.6 335.0 .997A 1.7260 84.8 
10.20 2.59 12.10 2/1/1 25.8 127.8 42.7 , 5 5 3  2.744 
,872 97.8 .282 .791 201.0 448.9 .568 1.0130 105.6 
-686 98.6 .262 1.368 206.1 343.0 1.009A 1.7260 86.9 
10.22 2.58 11.91 2/1 /1  26.2 112.4 39.3 . S O 3  2.974 
1.419 19.6 . a83  i . 3 2 8  32.5 143.4 .mro 1.970~ 115.2  
1.221 -3.0 -10.9 260.4 , 5 3 0  
,614 2.0 - 8 . 3  ~ 1 0 . 1  .so2 
1.111 -2.3 4 . 2  57.8 a163 
11.2 191.0 - 6 . 5  110.80 -965 
1.225 -3 .4  -11.8 263.2 -348 
.671 1.9 - 8 . 3  209.7 - 3 0 3  
1.113 -2.7 -2 .0  53.8 . 1 4 7  
13.0 191.5 -9 .0 108.40 - 9 9 4  
,877 100.7 ,299 .799 207.6 449.0 .560 1.0380 106.6 1 .231  - 3 . 0  -12.3 266.6 ,368 
1.417 78.1 .488 1.320 36.8 144.1 .6760 1.964A 115.3 ,668 1.8 -8.3 209.0 a304 
,686 98.3 .259 1.369 205.7 354.2 1.014A 1.7240 88.8 1.114 - 3 . 3  -9.9 49.3 - 1 4 3  
10.26 2.59 11.87 2/1/1 26.8 96.6 35 .3  .445 3.298 14.9 192.4 -11.6 105.60 1.022 
M A R 3  ARRIVAL DATE 2451110 ( 2 OEC 1998) -- 
.E60 83.2 .296 
,661 100.7 ,319 
a864 88.2 .269 
1.408 80.2 .460 
.677 100.1 .298 
9.26 2.92 12.99 
1.406 1 8 . 0  .468 
















































1.107 -1 .6  
7.9 190.4 
-5.7 283.8 ,362 
-7.4 200.3 -268 
13.6 19.5 ,274 
.2 105 .50  1.031 
-7.8 259.9 ,328 
-7.4 209.5 ,260 
11.9 80.0 .e20 
-1.4 109.80 1 .044  
,866 91.7 .264 ,780 184.8 449.7 .574 .9860 104.8 1.217 -2.6 -9.5 259.7 ,323 
1.408 80.6 .459 1.280 30.4 148.9 .6930 1.8681 111.3 ,649 2.1 - 7 . 3  Z09.7 ,285 
,681 100.7 ,284 1.565 209.9 321.4 .977A 1.7530 82.5 1.112 -1 .9 9.2 58.9 .191 
9.25 2.66 12.45 2/1/1 31.0 139.7 4 1 . 3  .577 2.834 9.5 190.1 -3 .5  110.40 1.058 
,868 94.7 .270 ,784 193.1 449.2 .572 ,9950 101.0 1.220 - 3 . 0  
1.408 80.0  .461 1.278 32.0 149.1 .E890 1.866A 111.3 ,647 2 . 0  
,690 100.6 , 2 1 5  1.377 211.2 336.2 .998A 1.7560 84.9 1 .115  -2.1 









97.6 ,282 ,790 
79.0 .464 1.272 
100.4 ,270 1.383 
2.82 11.92 2/1/l 
100.5 .299 .798 
77.7 .469 1.264 
100.1 .267 1.383 




3 1 . 7  111.0 
207.1 449.3 
39.4 150 .4  
211.1 355 .2  
32.4 95.2 
.567 1.0120 105 .7  1.224 -3 .4 
,6820 1.863A 111.4 ,645 2.0 
1.0lOA 1.756D 87.1 1.117 -2.4 
36.4 .SO3 3.201 12.9 190.6 
.559 1.0360 106.6 1.230 -3.8 
,6710 1 . 8 5 8 A  111.4 ,641 1.9 
1.014A 1.7520 89.0 1.117 -2.9 
32.7 - 1 4 5  3.547 14.9 191.7 
.883 103.6 ,322 .BO9 213.2 449.4 .549 1.0690 107.8 1.238 -4.1 
1.404 76.0 .477 1.254 44.4 151.2 .6570 1.852A 111.5 ,636 1.7 
,691 99.7 ,265 1.379 209.9 363.5 1.013 1.1450 90.7 1.118 - 5 . 8  
9 . 3 3  2.81 11.95 2/1/1 33.4 81.0 28.8 .386 4.018 17.0 193.1 
MAR3 ARRIVAL DATE = 2451160 (12 OEC 1998) --___--- - - - - 
5- 820 5-1007.1 .e01 43.2 26.6 2.2 ,839 82.7 ,301 .771 162.3 455.8 .139 1.003 107.1 1,212 -1.8 
5-1001 .1  5-1160 .368 298.5 -6.2 -1.7 1.397 77.3 .456 1.227 41.4 156.0 .6670 1.787A 107.7 .621 1.9 
5-1190 5-1340 .160 111.5 26.3 .9 . 6 7 5  103.0 .327 1.337 210.1 302.5 .899A 1.7740 76.8 1.106 -1.6 
13.25 8.08 4.70 5.17 6.56 3.37 13 .81  2/1/1 38.5 159.7 3 3 . 3  .445 3.490 6.3 l9l.S 
5- 830 5-1003.2 .162 28.4 25.2 2.4 ,863 8 8 . 0  .271 ,776 174.1 451 .5  .566 .985 105.2 1.214 -2.2 
5-1003.2 5-1160 . a30  299.4 -7.4 -1.8 1.399 79.7 .447 1.240 34.0 154.9 ,6860 1.793A 107.7 ,628 2.1 
5-1190 5 - 1 3 5 0  .158 107.3 28.2 1.2 .687 102.9 ,307 1.366 215.6 315.2 .947A 1.7860 79.9 1.113 -1.7 
12.58 7 . 4 8  4.18 5.12 8.51 3.27 13.02 Z f i l l  31.1 150.0 38.2 .552 3.054 8.0 190.0 
5- 8 4 0  5-1002.5 ,159 17.6 
S-1002.8 5-1180 e324 299.6 
5-1190 5-1360 si53 104.5 
lt.48 7.37 
I- 850  5-1003.3 ,174 12.3 
5-1003.8 5-1100 -331 299.3 
0-1190 5-1370 ,150 103.0 
12.02 7.50 
5- 000  5-1004.9 .199 11.0 
Y-1004.0 5-1160 ,348 298.9 
5-1190 5-1380 ,146 102.8 
12.93 7.79 
5- 870 5-1007.1 .e31 12.6 
5-1007.1 5-1160 a387 208.5 
5-11BO 1-1390 . I 4 8  103.9 
13.40 3 . 2 3  
5- 030  1-1009.6 .263 16.2 
5-1009.6 1-1160 -394 298.4 
5-1190 5-1400 .I44 106.4 
1 4 . 0 4  0 . 8 3  
5- 820 5-1000.1 .eo8 44.9 
1-1008.1 5-1170 . 3 7 4  297.7 
5-1200 5-1340 ,181 110.4 
13.20 6.62 
5- O S 0  5-1003.6 ,163 29.7 
1-1003.0 1-1170 .332  298.3 
1-1200 5-1350 .I76 106.7 
12.43 7 . 9 1  
--- -- - _ _  I- . . . - 
1- 0 4 0  5-1002.9 -159 18.6 
1-1002.9 5-1170 -325 298.5 
12.30 7.70 
1-1200 5-is60 ,172 104.3 
1- 650 5-1003.7 -173 13.0 
5-1003.1 5-1170 .331 296.3 
3-1Z00 5-1370 .169 103.2 
12.41 7.69 
5- 060 5-1005.3 ,197 11.6 
5-1005.3 3-1170 .340 296.0 








31 .6  
4 . 3 3  
16.0 
-6.8 





5 . 1 6  
14.7 






































-14 .3  101.40 
-7.3 eo7.o 























- . 5  100.40 
2.4 .E65 91.1 ,265 .779 184.2 450.0 .572 .9860 104.8 1.217 -2.0 -9.4 260.4 - 3 2 4  
1:5 :695 102:7 :294 1:387 215:Q 327:O :919A 1:7940 82:7 1:117 -1.0 9.6 57.1 : -1 8 1 4 0 0  80 1 445 1 241 32 7 154 7 6890 1 794A 107 6 629 2 . 2  -8.1 208.8 
$ . i t  6.10 3.21 12.47 e / i / i  36.9 136.3 38.8 . 5 7 3  3 . o i i  9.4 109.6 -2.7 tos.io i . 1 ~ 1  
2 .4  
-1.6 
I .e 













94.6 .e70 ,783 192.6 449.4 ,572 .9950 105.1 
79.8 .447 1.239 34.2 154.9 .6850 1.793A 107.7 
102.6 .285 1.399 217.2 337.6 1.0001 1.1970 65.1 
3.17 12.12 2/1/1 37.1 1 2 4 . 5  37.2 .549 3.130 
87 .5  .e82 ,189 200.0 449.3 ,587 1.0110 105.7 
18.7 . 4 5 i  i . 2 ~  37.2 1 5 1 . 4  .e700 1.790~ io7.6 
$02.3 .2eo t . 4 0 ~  211.4 347.6 1 . 0 i i ~  1.7950 07.3 
3.12 11.94 2/l/l 37.7 109.1 3 4 . 3  .SO2 3 . 3 0 8  
1.220 - 3 . 0  -10.8 261.0 
1.120 -1.9 5 . 9  58.7 
10.9 169.9 - 5 . 3  lOO.00 
1.224 -3.4 -11.7 284.4 
.625 2.0 -6.2 207.0 
1.121 -2.1 1.1 48 .8  
12.7 190.4 - 0 . 1  105.80 
,628 2 .1  -6.2 e08.s 








2.3 ,875 100.4 .e99 ,797 206.7 449.4 a559 1.0350 106.6 1.229 - 3 . 0  -12.1 267.1 .387 
-1.7 1.397 77.3 456 1227 41.3 156.0 .6610 1.781A 101.7 .621 1.9 -8.2 206.7 .e30 
5 . 1 1  8 . 5 6  3.07 11.88 2/1/1 38.5 93.2 30.9 .A46 3.749 14.7 191.a - 1 1 . 0  103.30 1.225 
2.0 . roo  102.0 Itis ;:roe 216.8 556.5 1 . 0 1 5 ~  1.7090 m . 2  1.122 -2.5 - 4 . 4  43.7 - 1 4 4  
2 .2  .882 103.4 . 3 2 l  ,806 212.8 449.6 .149 1.0670 107.8 1.237 -4.1 -1L.2 211.8 ~ 3 9 4  
-1.6 1.395 75.8 .464 1.217 46.3 156.9 .6520 1.782A 107.8 .616 1 .8  - 6 . 1  205.4 *230 
3.6 .698 101.5 .E74 1,396 215.3 364.6 1.013 1.7780 91.0 1.122 -3.2 -10.6 39.9 * I 5 0  
5.21 8.59 3 . 0 3  11.94 2/l/l 39.6 79.0 27.2 .38? 4.249 16.9 192.6 -14.1 100.80 1.257 
MARS ARRIVAL OAT€ = 2451170 (22 CEC 1990 - --- 
2.2 .e59 82.2 3 0 5  .771 161.4 456.4 . 5 3 5  1.006 107.4 1.212 - 1 . 6  - 5 . 6  268.2 ,374 
-1.8 1.390 76.7 .449 1.199 44.0 161.4 .6600 1 . 7 3 1 A  104.0 -606 1 . 9  -4.7 204.4 ,214 
e 9  .688 105.5 .339 1.365 216.6 304.2 .903A 1.8270 76.8 1.113 -1.6 13.8 5 7 . 3  *LO1 
4 - 3 0  7.97 3.03  13.68 2/1/1 4 s . a  i s 6 . r  3 1 . 3  .430 3.702 6.6 ro2.i 1 . 7  i m . 7 0  i . i a a  
2.3 ,862 87.7 ,272 .775 173.9 151.9 .564 .986 105.3 1.214 -2 .2  -7.7 261.5 * 3 3 2  
-1.9 1.393 79.3 .437 1.212 35.9 160.3 ,6820 1.742A.104.1 .613 2.2 -4.6 206.8 ,211 
1.2 .699 105.2 .319 1.396 219.9 317.1 .9JOA 1.8410 60.0 1.119 -1.6 12.3 5 7 . 0  .23L 
4.52 7.91 3.71 13.06 2/1/1 43.6 146.5 36.4 .I45 3.204 6.3 190.0 - 6  107 .50  1.201 
2.4 . a i s  91.4 .e66 .77a 183.0 410.2 ,571 .g8so m 4 . 9  i.eis -2.6 -9.4 261.0 .I25 
-2.0 1.393 79.7 -435 1.214 34.4 160.0 .6860 1.743A 104.1 . E l 5  2.2 -4.6 206.9 *ell 
4.52 7.91 3.83 12.51 2/1/1 43.3 136.4 37.0 . I 6 9  3.146 9.5 109.3 -1.6 108.30 1.222 
1.4 .TO7 104.9 ,306 1.410 E2P.2 328.9 ,982A 1.8490 62.9 1.124 -1.6 9.6 14.9 ~ 1 9 5  * 
2.4 .e67 94.4 .e70 .763 192.1 449.6 .SI1 .9940 105.1 1.219 -5 .0  - 1 0 . 7  262.4 -331 
-1.9 1.393 79.3 -437 1.elE 1 5 . 7  160.2 .E830 1.742A 104.1 . E l 3  2.C -4.6 C06.6 . C l l  
1.7 - 7 1 1  104.6 .e96 1.427 223.4 339.6 1.002A 1.6520 8 5 . 4  1.126 -1.6 6.4 51 .0  ,188 
4.N 7.92 3.56 1 t . 1 6  t/l/l 43.6 122.3 35.1 , 5 4 7  3 . t 7 6  10.0 169.7 -4.3 107.20 l e t 4 8  
32 6 
UTOPOVER T I M E  E SO D A Y S  1999 OUTBOUND SWlNGBY MlSSlCN DURATION 5 520 D A Y S  
M A R S  ARRIVAL OATE = 2451170 
22 OEC 1998 _ _ _  -. 
LAUNCH SUNGBY OPEEOl R A l  OECLl I 1 V 1 PSI 1 ECCEN SHA THE11 THE12 PERIH APHEL P31 2 V 2 1 2 OECLe RAL 3PEE02 
8WNGBY ARRIVE 8PEEO3 R A 3  OECL3 1 3 V 3 PS1 3 ECCEN SHA THE13 THET4 PERIH APHEL PSI 4 V 4 1 4 OECL4 R A 4  OPEC04 
OEPART RLTURH OPEECS R A 5  DECL5 1 5 V 5 P31 5 ECCEN SHA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 OECL6 R A 6  3PEEO6 
- --.. . PROP AERO OVL-_->VA - EVA__- O V O  -_EVR --TYPE SUN A SUN R > A , P C -  - A  E I H C  RAP DECLP E T A  PERIC 
5- 890 S-1012.8 .309 21.6 1 5 . 1  2 . 0  .e91 106.4 .348 .622 218.0 450 .0  .536 1.1080 1 0 9 . 2  1.246 -4 .2  -11 .8  276.5 -426  
5-1012.6 S-1170 .426 298.2 -5.3 - 1 . 7  1 .387  73.8 ,466 1.180 5 3 . 1  162.9 ,6310 1.730A 103.8 .595 1 .7  -1.5 201.6 ,218 
5-1200 5-1410 . 1 5 5  110.3 4 2 . 0  4 . 3  ,703 iO2.8 .284 1.103 218.6 373.0 1.006 1.8030 92 .9  1.125 -3.7 -13 .0  35.6 + 1 6 5  
14.51 9 .83  6.55 4 .68  8.07 3.27 12.13 2/1/1 4 8 . 1  65.8 22.4 .331 5 . 1 5 s  19.0 194.6 -16 .7  97.40 1 . 3 7 6  
M A R S  ARRlVAL OATE 2451180 ( 1 JAN 1999) .--- - - - .. - -_ -. _ _  
5- 820 5-1009.2 .213 46 .8  26.4 2.1 .e58  81.6 .311  .770 160.4 4S7.2 ,530 1.009 101.8 1.212 -1.8 - 5 . 6  2 6 7 . 6  -381 
5-1009.2 5-1180 .381 297.5 -6 .9  -1 .9  1 .385  76.2 .445 1.176 46.4 166.4 ,6540 1.702A 100.4 .594 1.9 -3.0 2 0 1 . 6  -195  
5-1210 5-1340 .PO7 109.8 25.7 . 9  .TO5 108.1 ,354 1.401 223.3 306.5 .908A 1.9020 76.6 1.122 - 1 . 5  13.0 5 5 . 6  -286  
13.44 9 .30  4 . 8 8  4 . 1 4  7.54 4.42 13.97 2/1/1 53 .1  157.2 29.7 .414 3.896 6.9 192.6 2 .5  101.60 1.199 
5- 830 5-1004.3 .164 31 .0  25.5 2.3 .e62 8 7 . 5  .E74 .774 173 .4  452.2 .562 .986 105.4 1. 14 - 2 . 2  -7 .6  262.3 e334 
5-1001.5 5-1180 .334 297.7 - 8 . 7  -2 .1  1.388 79.0 .431 1.193 37.3 165.1 .6790 1.7071 100.7 .& 2.3 -2 .8  204.3 - 1 9 2  
! I - l Z l O  5-1350 -200 106.6 2 7 . 1  1 .2 .716 101.6 .335 1.436 226.7 319.4 .935A 1.9180 80.1 1.1 - 1 . 5  12.3 54 .6  
12.54 8.47 4 . 2 1  4.07 7.47 4 . 2 6  13.13 2 /1 /1  50.6 146.6 3 5 . 1  .538 5 . 3 2 0  8 . 8  190.2 1.8 101.80 1.248 
5- 840 5-1003.4 .159 19 .7  22.2 2 . 3  .e64 91 .2  ,267 ,718 183.3 450.4 . 5 7 0  .9850 105.0 1.216 -2 .6  -9 .3  261.6 -326  
3-1003.4 5-1160 .326 297.9 - 9 . 1  -2.2 1.389 79.5 ,428 1.196 35.6 164.9 .6830 1.7081 100.8 .605 2.3 -2.7 204.6 - 1 9 1  
5-1210 5-1380 .195 104.6 28 .3  1 . 4  .722 107.1 .323 1.456 228.9 331.2 .906A 1,9260 63 .1  1.132 -1.5 10.0 52 .2  ,198 
12.36 6.30 4 . 1 5  4.06 7.46 4.14 12.56 2/1/1 30.4 134.0 35 .6  ,565 3.253 9 . 7  189.7 -.3 107.60 1.274 
5- 8 S O  1-1004.1 . I 7 2  13.7 18.7 2 . 3  .e66 94.3 .e71 .782 191.1 449.8 .570 .9940 105.1 1.219 -3.0 -10 .7  262.9 ~ 3 3 2  
5-1004.1 5-1100 ,332 297.7 -8 .8 - 2 . 1  1.388 79.1 ,430 1.194 36.9 165.1 ,6800 1 . 7 0 7 A  100.7 .603 2 . 3  -2 .8  204.4 -192 
5-1210 5-1370 .191 103.8 29.6 1 . 7  . 7 2 5  106.8 .314 1.465 229.8 341.6 1.004A 1.9250 6 5 . 6  1.134 - 1 . 6  6 . 8  41.9 . I 7 2  
12.43 8.38 4 . 3 2  4.07 7.46 4.04 12 .21  W l / l  50.7 119.5 34.4 ,545 3.385 10.7 189.8 -3.1 106.80 1.301 
5- 060 5-1005.e 
5-1001.6 5-1180 
5-1210 5-1580 
S- 870 5-1007.6 
1-1007.0 5-1180 
5-1210 5-1390 






12.66 8 .58  
16 .3  2.3 
-8.2 -2.1 
30.9 2 . 0  
4 .64  4.09 
l S . 0  2 .2  
-7 .3  -2 .0  
32 .5  2.4 







,723 101 .9  
7.51 3.82 




' .282 .787 
' .434 1.189 
-300 1.464 
12.03 2 / 1 / 1  
.e99 .195 
I ,440 1.183 
~ .303 1 . 4 5 7  
! 11.98 2/1/1 
199.2 4 4 9 . 1  . 5 6 5  
39 .8  165 .5  .6730 
229.7 351.0 1.0131, 
5 1 . 4  103.8 31.8 
205.9 449.8 . 5 5 8  
43 .8  166.1 ,6620 
228.6 359.5 1.015A 
52.4 88.4 28 .7  
1,0090 1 0 5 . 7  
1.706A 100.6 








1 .8770  9 1 . 6  
.sa8 4 . 5 7 1  
1.223 -3.4 -11.6 265.4 
.601 2.2 -2 .9  203.6 
1.134 - 1 . 7  3 .0  42.5 
12.0 190.4 -6.1 104.00 
.597 2 .0  -3.0 202.4 
1.134 -2.0 -.9 37.3 
13.7 191.5 -9 .3  102.30 
1.236 - 4 . 0  -12.1 272.6 
,592 1.9 -3.0 200.6 
1.132 -2.3 -4 .7  33 .7  
11.9 193.1 -12.6 99.80 
1.228 - 3 . 7  -12.0 2a8.7 
.348 
. l o 2  
- 1 5 1  
1 . 3 2 7  
.367 






1 . 3 8 6  













,228 13 .6  
.567 297.4 
,181 105.0 
13.05 0 . 9 3  




14 .7  2 .1  
- 6 . 5  -1 .9  
34.7 2 . 9  
5 . 7 3  4.17 
,320 .806 212.0 450 .0  .548 
, .449 1.174 48.8 166.7 -6470 
I .300 1.445 226.6 367.1 1,012 
I 12.03 2/1/1 53.8 74.6 25.3 
21.9 1 5 . 1  
2 9 8 . 2  - 5 . 7  
110.3 38 .0  
10.09 6 . 5 1  __ __ 
4 9 . 1  26.3 
297.7 - 7 . 1  
109.6 25.4 
10.16 5.02 
32.4 25 .8  
297.5 -9.4 
106.9 2 6 . 6  
9 .16  4 . 2 3  
2.0 -890  1 0 6 . 3  .341 .620 217.6 450.2 -536  1.1050 
-1.8 1.382 73.7 .459 1.163 54.0 167.6 .6290 1.698A 
3 .7  .713 104.7 .296 1.428 224.1 374 .1  1.005 1.8520 
4.23 7.63 3.58 12.16 P / l / l  53 .6  6 3 . 5  21.7 .333 
-- MARS ARRIVAL DATE = 2451190 (11 JAN 1999) - 
2 . 0  .a56 80.8 ,319 .768 159.2 458.2 .S23 1.013 
-2.1 1.382 7 5 . 5  ,444 1.163 48.8 i 7 1 . 0  .6470 1.679A 
.9 -727 110.8 . 3 7 5  1 .463  230.5 309.3 .914A 2.0110 
3.84 7.24 5.14 14.10 2/1/1 61.4 155.3 28.3 .393 
2 .3  ,861 87.3  .e75 .774 112.8 452.5 .561  .987 
- 2 . 3  1.385 78.8 ,426 1.180 38.5 169.7 .6770 1.683A 
1 . 2  . 7 3 7  110.1 . 3 5 7  1.493 233.8 322.2 .960A 2.0260 
3.74 7.13 4.93 13.22 Z / l / l  5 8 . 5  144.1 3 4 . 1  ,531 
277 .1  
198 .9  
32.5 
97.20 
S- 890 S-1013.2 .307 
5-lOl3.t 5-1160 . re5  
5-1210 5 -1410  . l 7 0  
14.32 - -_ 
5- 820 5-1010.6 ,222 
5-1010.6 5-1190 ,391 
9-1220 5-1340 .237 
14.00 
5- 830 5-1004.9 .165 
5 - 1 0 0 4 . S  5-1190 ,337 
5-1220 5-1350 .228 
12 .90  
109.1 1.245 - 4 . 2  -11.7 
100.2 .sa5 1 . 7  -2 .9  
9 3 . 2  1.130 -3 .0  - 8 . 7  
5 .314  10.3 195.2 -15.9 
108.3 1.21% -1 .9  -5 .6  
9 7 . 0  .586 1 . 9  -1.1 
76.6 1.135 - 1 . 4  13.7 
4.094 7.2 193.9 3.1 
105.6 1.213 -2 .2  -7 .6  
97.5 .596 2.4 - . 7  
80.3 1.140 -1 .4  12.2 




5 3 . 5  
1 0 0 . 4 0  
263.1 
201 * 6  
5 2 . 1  
101.30 
5- 840 5 -1005 .1  
1-1005.6 3-1190 
5-1220 5-1360 
.159 20.8  22.3  2.3 .a63 91 .0  ,267 . 7 7 7  182.8 450.7 .569 ,9850 105.0 1.216 -2.8 -9 .3  262.2 .a27 
A 2 7  297 .6  -10.0 -2.4 1.385 79.4 .421 1.182 36.5 169.5 .Sa20 1.683A 97.5 ,598 2 .5  - . a  2 0 2 . 2  , 1 7 6  
. 2 2 l  105.3 27 .7  1.4 ,742 109.5 ,341 1.510 235.8 333.7 .990A 2.0310 83 .3  1.143 - 1 . 4  9 .9  4 9 . 0  -904 
2.64 8.92 4.1s 3.72 7.12 4.77 12.63 2 /1 /1  5 8 . 0  131 .1  34 .9  ,561 3 . 3 3 1  10.2 100 .1  1 .2  101.30 1.309 
5- 630  5-1004.5 
5 - 1 0 0 4 r l  I -1190 
. I 2 2 0  I - 1 3 7 0  
I- 800 5-1ooe.o 
¶-1008.0 5-1190 
3-1290 5-1380 
,172 14.J 1 8 . 9  2 . 3  .866 94.1 .271 ,781 191.3 450.0 .569 ,9930 105.2 1 . 2 1 S  -3.0 -10.6 263.4 .353 
. 3 3 3  297.5 -9.Y -2 .4  1.385 79.0 ,421 1.181 3 7 . 7  269.6 ,6790 1.683A 97 .5  .597 2.4 -.I 201.8 ,177 
, 2 1 5  104.7 28 .7  1 .6  ,743 109.0 ,336 1.516 236.5 343.9 1.007A 2.0250 86.0 1.144 - 1 . 5  7 . 0  44 .3  . I 7 8  
2.68 8 .93  4 .31  3.73 7.13 4.63 12.28 2 /1 /1  58.3 118.3 33 .6  .543 3.462 1 0 . 1  190.2 -1.6 106.60 1 . 3 3 8  
.19S 12.6 16.4 2 .3  .668 97 .1  ,282 .787 198.0 449.9 ,565 1.0080 105 .7  1.222 -3.4 -11 .1  2 6 5 . 9  -347  
, 3 6 7  297.4 -6 .9  -2.3 1.381 78.1 .429 1 . 1 7 7  40.5 169.9 ,6120 1 .6811  97 .4  ,195 2 . 3  - . a  200.9 ,178 
,209 105.0 29 .8  1 .9  ,742 106.5 .329 1 .511  236.1 353.0 1.014A 2.0080 88.3 1.144 - 1 . 6  1 . 6  10 .9  , 1 8 4  
2 . 6 5  9.10 4 .62  3.15 7 . 1 s  4 .48 12.11 2 /1 /1  59.0 100.7 51 .1  . 5 0 0  3 . 7 3 1  11.6 190.8 - 4 . 6  104.60 1,166 
5- 870 5-1008.L 
9-1008.2 5-1190 
9-1220 1-1390 
.226 1 4 . 1  
,567 297.4 
.202 106 .2  
13.10 9 .40  
1 5 . 1  
- 8 . 0  
31.0  
5 .OS 
2 . 2  .e73 100.0 .298 ,794 205.5 4 5 0 . 0  . 5 5 7  1.0310 106.6 1.228 -3.7 -11 .9  269.2 ,367 
- 2 . 2  1.383 76.9 .436 1.111 4 4 . 4  170.4 .6610 1.6811 97.3 .591 2 . 1  -1 .0 199 .6  .170 
2.2 ,736 107.9 ,323 1.499 234.7 361.1 1,015 1.9820 90.3 1.142 - 1 . 7  .3 33.9 ,160 
3.19 7.19 4 .32  12.07 e l l 1 1  60 .1  65 .6  28.1 ,446 4.124 13.1 191.9 -3 .1  10P.CO 1.304 





.195 1 0 8 . 1  
13.69 0 . 8 4  
14.8 
- 7 . 0  
32 .6  
5 . 7 0  
2 . 1  .a79 103.0 ,320 .604 211.6 4S0.2 ,547 1.0620 107.8 1.235 - 4 . 0  -12 .0  2 r s . r  .393 
- 2 . 1  1 . 3 8 1  7 5 . 4  .144 1.162 49.2 171.1 .6460 l .679A 9 7 . 0  .586 1 . 9  -1.1 197.9 . I 8 2  
2 .7  , 7 3 3  101.3 . 3 1 7  1 .181  232.S 368.3 1.011 1.9510 9 2 . 1  1.140 -2 .0  -E.6 30 .7  .16J 
5 . 3 4  7.24 1.15 12.12 2 / l / l  6 1 - 6  72.3 24 .7  .369 4.667 15.1 193.8 -11.4 09.60 1 .427  
I- 090  1 -1013 .1  




,187 111 .0  
14.36 10.44 





3 2 8  297.8 
.252 1 0 6 . 2  
13.17 9.60 
-339 291.7 
1 .9  
- 2 . 0  
3 . 3  
3.92 
2.2 
- 2 . 5  
1 .2  
S . 5 1  
- .  
, 888  106 .1  ,348 .E l9  217.2 450.4 .!I35 1.1020 109.1 
1.379 15.6 , 4 5 5  1 .152 54.6 171.8 .a280 1.677A 96 .7  
,726 106.6 .312 1.439 229 .1  375.3 1.003 1.9110 93 .6  
7.32 3.97 12.24 2 / 1 / 1  63 .4  61.4 21 .3  ,334 5.420 
M A R S  ARRIVAL O A T E  I 2451200 I 2 1  JAN 1999) - 
,660 8 7 . 0  .e18 .713 172.0 452.9 . S l 8  .987 10.5.7 
1.383 78.5 .424 1.171 39.1 173.9 .6750 1.666A 94.4 
.763 112.6 .387 1 . 5 7 5  241.3 325.2 .965A 2.1850 80.5 
6.91 J.76 13.35 2 l l / l  66.3 141.2 33 .4  .522 3.483 
1.241 - 4 - 2  . 
. I 7 9  1 . 7  
1 .131  - 2 . s  
17.5 1 9 5 . 7  * 
. 1 1 , 6  277.7 . 4 t 4  
- 1 . 1  lSB.9 ,165 
- 5 . 4  29 .7  ,171 
.14 .3  97.10 1 . 4 7 5  
15.2 
-6 .2  
34.9 
(1.46 
- -  
25.6 
- 1 0 . 2  
26 .2  
4.25 
5-  0 3 0  5-1005.6 
9-1005.8 5-1200 
5-1230 3 - 1 3 S O  
i . 2 1 3  - 2 . 2  
,593 2 .5  
1.155 -1.3 
10.3 191.5 
- ? . E  264.0 .3SP 
1 . 5  198.5 . I d ?  
11 .0  49 .0  .23O 
4 . 5  105.90 1.296 
- 9 . 3  262.0 ,328 
1.3 199.3 . l oa  
9 .7  4 5 . 4  ,212 
2.8 107.30 1.320 
¶ -  8 4 0  5-1004.3 
1-1004.3 8-1200 
9 - 1 2 3 0  1-1360 
I- 0 5 0  5-1004.9 
s-1004.0 r - ieoo 
5-1230 5-1310 
22 .6  
-11.0 
2 1 . 1  
4.15 
2.3 
-2 .6  
1 . 4  
3.49 
,863 90.8 ,268 .717 182.3 451.0 . 568  .98SO 105.1 
1.383 19.2 ,420  1.174 37.2 173.7 .6800 1.667A 94.5 
.766 111.9 .374 1.588 243.0 136.4 .994A 2.1620 6 3 . 6  
6 .69  5.13 i2.75 2/1 /1  66 .0  127.7 34.4 . 5 5 7  3 . 3 8 3  
2.3 ,863 94.0 .272 .TOO 190.8 450.5 .sa8 .9930 i o s . 2  1.218 -3.0 -1n.a 204.0 . 3 ~  
-2 .6  1.383 78.9 -422  1.172 38.2 173.8 .6780 1.667A 94.5 ,594 2.5 1 . 6  199 .0  ,166 
1.6 .766 111.3 .364 1.187 243.4 346.3 1.009A C . 1 6 4 0  86.4 1.157 -1 .3  7.0 40 .4  .18? 
3 . 3 0  6.90 5 .J3  12.40 e l i l l  66 .2  112.7 3S.l .541 3.512 11.0 190.9 . I  106.50 1 . 3 6 0  
1.215 - 2 . 6  
.59S 2 .6  
1.157 - 1 . 3  
l l # O  190.3 
,171 1 5 . 4  
.333 297.7 
.err 105.9 
13 .13  9.63 
19 .0  
- 1 0 . 6  
27 .9  
4.30 
,194 1 3 . 5  






13.54 9 .97  
.e61 16.0 
13.96 10.35 
. 3 m  r m . 2  
. e m  109.6 
16.5 
-9 .7  
26.6 
4 .61 





- 7 . 6  
30.9 
B.66 
2 .2  .e66 96.9 
-2.s 1.382 78.1 
1.9 ,163 110.7 
3.5L 6.92 3.13 
2.1  .are 99 .8  
-2.3 1.381 76.9 
L.1 . I S 7  110.0 










1.168 41 .0  
1.514 242.6 

















.¶64  1.0070 105.0 1. 
.6710 1,666A 94.4 . 
30.6 .SO0 3.764 1 
. S S 6  1.0290 106.6 1. 
,6600 1.666A 94.C e 
1.011 C.0930 90.7 ¶ .  
C7.T .446 4.160 1 
.547  1.0590 107.7 1. 
.645D 1.664A 93.9 . 
i.oi5~ t . i 3 4 0  68.7 1. 
i . m o  1.0470 91.5 L. 








-3 .4  -12.4 L66.5 ,347 
-1.4 e.  1 .4 4 0 198.0 35.1 . i o ?  l ? 4  
ioi.8 -3.2 io4.60 i . 3 0 1  
- 3 . 7  - i i . o  cm.8 .sa7 
I t . i  1.0  19e.o . t o o  
;st.o -6 .y  toc.to 1 . 4 ~ 0  
- 1 . 5  1 .3  30.8 ,171 
-3.9 -11.9 L I 3 . B  .a93 
I t . 0  .e 194.0 .172 
I -1.r -*a c 7 . 7  .%7B 
' l a 4 . S  -20.1 99.70 1.453 
I - 4 . 1  -11 .6  t 1 0 . 3  'a4C4 
1.0 . 7  19L.B *176  
I -L.I -e.$ 27.0 ,104 












L.O .era i0e.o 
-8 .C 1.360 75.4 
C.5  -750  109.4 
3.63 9 . 0 3  4.69 
1.0 ,807 105.9 
-C.l 1.317 73.6 
e.# . 7 4 t  ioa.e 




lL .24  
I ,603 C l l . 1  
1.155 4 9 . 1  
1.529 t56.4 
W l / l  69.6 
.E17 t l 6 . 0  
1 % * I 4 5  54.0 
! 1.500 L35.4 














- 6 . 6  
3 1 . 5  
6 . 4 1  
4110.7 




STOPOVER TIME * 30 DAY3 1999 OUTBOUND SWINGBY MISSION DURATION = )eo C A Y S  
MAR3 ARRIVAL DATE 24512l0 
3 1  JAN 1 9 9 9  - __ __- 
LAUNCH 8WNGBY SPEED1 R A l  OECLl I 1 V 1 PSI - I?CCEN-  ;MA THE11 THE72 PERIH APHEL PSI  2 V 2 I 2 OECL2 R A 2  SPEECe 
8WNGBY ARRIVE SPEED3 R A 3  OECL3 1 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 DECL4 R A 4  8PEEC4 
OCC*RT RETURN SPEEDS R A S  OECLS I 5 V S PS I  5 ECCEN SMA THE15 THE16 PERlH APHEL PSI 6 V 6 I 6 OECL6 RA6 SPEED6 
M O P  AERC-D-VL OVA EVA-DVO-EVR TYPESUN A SUN R KAPPA - A  E INC RAP OECLP ETA P E R I C  
- -- -_ ~ MARS ARRIVAL DATE F451210 (31 JTN l99c) - 
5- 630 5-lQQ6.5 .110 35 .8  25.9 2.2 .a59 86.6 ,280 .772 171.2 453.4 ,556 .988 105.9 1.213 -2.2 - 1 . 5  261.0 -343 
5-1006.1 5-1210 ~ 3 4 3  298.1 -10.9 -2.8 1.381 78.3 .422 1.164 40.3 177.9 .6730 1.656A 91.6 .591 2.6 3.1 195.3 a 1 6 0  
5 -1240 5-1350 ,300 108.4 25.8 1.2 .796 115.3 .429 1.699 249.1 328.5 .97lA 2.4280 80.7 1.175 -1.2 1 1 . 5  45.3 -263 
14.43 11.06 4.28 3.37 6.10 6.17 13.57 2/1/1 74.7 137.7 32.8 .512 3.538 11.4 192.5 6.0 105.60 1.299 
5- 840 S-1004.9 .159 23.5 
5-1004.9 1-1210 .330 298.2 
5-1240 1-1360 -288 107.4 
13.96 10.61 
3- 650 5-1005.4 -170 16.4 
1-1005.4 5-1210 ,334 298.1 
15.82 10.44 









2.2 .E62 90.8 
-2.9 1.382 79.1 
1 .4  .796 114.4 
3.33 6.75 6.46 
2.2 .864 93.8 
-2.8 1.562 78.9 
1.6 .793 113.6 
3.35 6.16 6.18 
.z69 ,716 i8i.i 451.3 .567 .gas0 105.2 i . z i s  -2.6 -0 .2  263.0 .350 
12.93 z/t/i 74.0 123.9 34.1 ,552 3.413 i2.o 191.7 4.7 i o r . 3 0  1.333 
.418 1.168 37.6 177.6 .6790 1.6571 91.7 ,194 2.8 4.2 196.3 . 1 5 9  
.414 1.701 250.3 339.3 ,997A 2.4050 84.0  1.175 -1.2 9.4 41.3 ,294 
.e72 .780 190.2 450.5 .56T ,9920 105.3 1.218 -3.0 -10.5 e64.t .334 
.420 1.167 38.5 177.7 .6770 1.657A 91.6 .593 2.7 4 . 0  196.0 . lB9  
- 4 0 1  1.688 250.3 348.7 1.OllA 2.3650 86.8 1.173 -1.2 6.9 36.3 .199 
12.57 e / i / i  74.3 108.s 32.8 .ss9 3.538 2 i . r  19i.o 1.9 ioe.60 1.361 
6-  860 5-1007.0 ~ 1 9 3  14.2 10.7 2.2 .861 96.7 .282 ,785 197.1 450.4 .563 1.0060 101.8 1.221 -3.3 -11.4 28T.2 e 3 4 1  
5-1007.0 5-1210 ,347 298.2 -10.6 -2.7 1.381 78.0 ,424 1.163 41.2 178.0 .6700 1.656A 91.5 ,591 2.5 5.6 195.0 -161 
13.6I 10.49 4.19 3.38 6.T9 1.90 12.40 Will 75.0 93.7 30.4 ,499 3.811 11.5 192.4 -1 .4 104.70 1.401 
I- 870 5-1009.1 ,223 15.3 l S . 3  2.1 ,871 99.6 .298 .792 204.5 4 5 0 . 1  ,156 1.0280 106.6 1.226 -3.7 -81.8 270.5 .367 
5-1240 5-1390 .E16 109.4 28.6 2.0 .I80 112.2 ,378 1.630 E47.1 364.1 1.014 2,2460 91.3 1.165 - 1 . 4  2.0 27.2 . l e 4  
s-iedo 5-1380 .26r 108.i 21.9 1.0 .ma  iie.9 .sa9 1.663 249.2 351.1 i.oi6~ 2.3ioo 89.2 1.170 -1.3 4 . 3  31 .2  .id7 
tl-1000.1 s-ieio .36Y 298.4 -9.4 -2.8 i.380 76.9 .*si i . i? io  4 5 . 0  118.3 .6s90 1.656~ 91.3 . s8r  2.3 3.1 193.6 . % a s  
14.06 10.00 5.05 3.43 8.03 1.62 i2.z.r 2/1/i 76.1 79.0 27.5 ,447 4.209 i 2 .o  193.1 - 5 . 0  1oe.s~ 1.45s 
8- 800 5-1011.7 * 2 S O  18.6 14.9 2.0 ,877 102.8 .319 .BO1 210.5 450.7 .S46 1.0570 107.7 1.233 -3.9 -11.8 27445 .3PL 
6-1011.1 5-1210 -392 298.9 -8.2 -2.4 1.3T8 75.4 ,439 1.110 49.1 178.8 .6410 1,616A 91.0 ,582 2.1 t.7 191.8 -168 
14.45 10.98 1.62 3.50 8.90 1.34 12.42 2/1/1 77.5 67.6 24.3 ,391 4.Y52 13.4 19S.t -8.1 99.00 1.467 
s-1240 s-1400 .e44 111.3 29.4 2.3 1ii.s .367 1.193 244.4 371.1 i.008 t.ii70 93.1 1.100 - 3 . 5  .4 24.9 . ~ B L  
WAR8 ARRIVAL OAT€ : 2451220 (10 FLB 19991 - 
5- 810 S-1001.0 .169 17.1 19.5 2.2 .E63 93.6 ,273 .179 189.6 410.8 .566 .9910 105.3 1.217 -8.0 -10.4 265.4 .335 
5-1008.0 3-1220 ,335 t98.9 -12.8 -3.1 1.381 18.9 ,410 1.184 38.6 181.4 ,8770 1.651 89.0 -194 1.9 8.3 193.2 .IS6 
I-1tI)O 5-1370 .016 109.0 28.5 1.6 ,021 118.0 .449 1.040 t57.L 351.1 1.013A 1.6670 87.2 1.194 -1.1 8.6 SL.2 .tll 









t.1 .868 96.5 .e83 
1.8 ,818 1 l S . L  .433 
8.8L 8.7t 0.03 lL.03 
-3.0 i.380 78.1 .as 
c.0 ,869 99.4 .tom 
-*.e i.879 1s.e ,419 
a.37 0.77 0.47 ~ L A I  
L.0 ,808 114.4 e417 
,784 197.1 450.7 .E62 1.0050 
1.181 41.3 181.8 ,8700 1,851 
1.792 C 3 5 . 7  339.1 l.Ol6A 1.5670 
t / i / l  8t.8 90.3 30.4 ,497 
.790 tO3.e 4S0.8 .SS3 l.OL80 
1.738 853.4 388.4 1.013 1.48LO 
t/1/1 88.9 11.0 LY. l  ,447 







4.111 8 1 . 7  
8m.o .sos 
-3.3 -1I.3 t8Y.9 ,318 
1.7 5 . 1  1ot.t . i s 8  
-1.1 4.4 t? 5 .LOB 
198.5 a 0  k 0 I : O O  1.400 
b -3 .8  -11.7 er1.t .os7 
1 1.4 1.1 190.7 .IO0 
I -1.t tee t4.1 .tot 
' ¶94.0 -3.1 1Ot.@O 1.481 
32 8 
8 lOPOVCR TIME 8 30 D A Y S  1999 OUTBOUNO SWINGBY M I S S I O N  D U R A T I O N  5 500 O A Y S  
MAR3 A R R I V A L  C A l E  i 2451140 
2Z NOW 1998 
v e  
v 4  






1 1 . 2  
1 .213  
,642 




1 .117  
7.9 
1 .217  
.049 
1 .118  
9 . 5  
1 .220 
,647 
1 .117  
1 1 . 1  
-_  
I 2 OECLP R A 2  SPEECO 
I 4 OECL4 R A 4  SPEED4 
I 0 DECLO R A O  8PCEO6 
RAP OECLP E T A  C E R I C  
- 3 . 0  - 1 0 . 9  280.4 ,350  
2 . 0  - 8 . 3  210.1 .302 
191.0  - 8 . 5  110 .80  .go5 
-8.1 - 3 6 . 2  48.4 .tor 
- -- - __ - . 
LAUNCH 5WNGBY 6PEEOl  R A 1  O E C L l  I 1 V 1 P S I  1 kCCEN SHA T H E 1 1  THE12  P E R I H  APHEL P S I  2 
BUNGBY A R R I V E  E P E E 0 3  R A 3  OECL3 I 3 V 3 P S I  3 ECCEN SMA THE13 THE14 P E R I H  APHEL P S I  4 
O C P A R T  RETURN OPEEDJ R A 5  O E C L l  I 5 V 5 P S I  5 ECCEN SMA THE15  THE16 P E R I H  APHEL P S I  8 
PROP AERO OVL -OVA--EVA - D V O  - - E V R  TYPE SUN A SUN R KAPPA - - A  E 
MARS ARRIVAL DATE 2451140 I22 NOV 1998) -- . -. . - - __ -. 
5- 050 5-1002.2 ,176 10 .3  1 7 . 9  2.S .a69 9 4 . 9  .269 .785 193.7 448 .9  .574 ,9960 1 0 5 . 0  
5-1170 5-1410 '149 1 2 2 . 3  8 4 . 3  0 . 5  .683 97 .5  ,258 1 . 3 6 0  202.8 370.4 1.009 1.7110 9 2 . 1  
1 4 . 5 3  7.50 4 .36  0 .03  10 .20  3 . 1 4  12.60  2/1/1 25.6 74.8  4 2 . 7  .553 2 . 7 4 4  
s-ioo9.r s - i i m  .330 3 0 3 . 4  -8.1 - 1 . 4  1 . 4 1 9  80.7 .479 1.334 29.1  142 .9  .6940 1.97lA 111.1  
- - MARS ARRIVAL DATE = 2451110 1 2 OEC 1998) -- -- --- --_-_ - .- 
I- 820 5-100O.C .198 4 1 . 5  20 .8  2 . 3  .E60 8 3 . 2  .296 . 7 7 2  163.2  4 S 5 . 1  . J 4 S  1.001 108.9  
5-1000.2 5-1130 . I 6 2  299 .9  - 3 . 0  - 1 . 5  1 , 4 0 6  78.0 .468 1 .267  38 .4  110.1 ,6740 1 .8601 111.4  
13 .30  7.45 4 . 8 3  5 . 9 3  9 . 3 1  2 .82  11 .92  2/1/1 32.2 111 .0  3 5 . 9  ,419 3 .247  
I- 030 3-1002.9 . l o 0  2 0 . 9  2S.l 2 . 4  .e64  88 .2  ,269 .778 175 .2  4 5 1 . 2  ,568 ,981  1 0 5 . 1  
5-lO0E.B 5-1150 .328 301.1 - 8 . 8  - 1 . 6  1.408 80.2 .460 1 . 2 7 9  3 1 . 5  149 .1  ,6910 1.867A 1 1 1 . 3  
(1-1180 B-1390 , 132  104.2  39 .5  3 . 1  .692 100 .1  ,267 1 .383  211 .1  311 .2  l.Ol4A 1.7520 0 9 . 0  
12.01 6 . 9 7  4 . 1 7  5.88 9 . 2 6  2 . 8 0  11.87 2 /1 /1  31 .1  9 1 . 2  4 0 . 8  ,519 2 .688  
s-iieo 5-is00 .is3 103.0 31.9  2 . 4  ,692  100.4 ,270 1 .363  2 i t . s  346.2 1 . 0 1 0 ~  1 . 7 ~ 6 0  8 7 . 1  
-1.8 - 5 . 7  263 .8  
1 . 9  -7 .4  2 0 8 . 3  
- 2 . 4  - . 2  51 .1  
191.9 . e  1 0 5 . s o  
-2 .2  - 7 . 6  259 .9  
2.1 - 7 . 4  209 .5  
- 2 . 9  - 0 . 9  4 0 . 0  
190.4 - 1 . 4  109 .60  
9 362 
* 968 
. i d ?  




1 . 0 4 4  
b323 
.e04 





1 . 0 8 1  
5- 040 5-1001.9 ,159  1 6 . 6  2 1 . 5  2 . 4  ,860 91 .7  ,284 .780 184 .8  449 .7  .574 .9860 104.8  
5-1001-8 5-1110 , 325  301.4 - 7 . 0  - 1 . 6  1 .408  80.8 .459 1.280 30.4 1 4 8 . 9  .6930 1.868A 1 1 1 . 3  
5-1180 9-1400 .135 107 .2  4 5 . 0  4 . 2  .691 9 9 . 7  -265 1.379 209 .9  363.5 1 .013  1 .7450 90 .7  
12.84 0 . 9 7  4 . 1 5  9 . 0 7  9 . 2 5  2 .81  11.95 2/1/1 31 .0  8 1 . 0  4 1 . 3  , 5 7 7  2 .834  
-2 .0  - 9 . 5  2 1 9 . 7  
2 . 1  - 7 . 3  2 0 9 . 1  
- 3 . 8  -14 .8  43.1  
190.1 -3 .5  110.4D 
- 3 . 0  -10.0 281.2 
2 . 0  - 7 . 4  2 0 9 . 4  
- 5 . 9  -28.2 4 3 . 1  
1 9 0 . 2  - 6 . 0  100.10 
1- 610 3-1002.0 ,175 11 .4  1 8 . 2  2 . 4  ,868  9 4 . 7  ,270 -784 193 .1  4 4 9 . 2  ,572  .9950 1 0 5 . 0  
9-1002.8 I-1150 ,330 301.0 - 8 . 7  -1.8 1.408 80.0 ,461 1 .278  3 2 . 0  149 .1  ,6890 1.868A 1 1 1 . 3  
9-1180 5-1410 .141  114.5 (14.8 8.4 .E88 9 9 . 2  ,265 1 .371  207 .9  371.1 1 .008  1.7350 9 2 . 3  
1 3 . 2 1  7 .33  4 . 3 4  5.88 9 . 2 6  2 . 9 8  12.27 2/1/1 3 1 . 2  71.3 3 9 . 1  . 1 5 1  2 . 9 0 2  
5- 880 5-1009.3 ,270  1 1 . 8  1 4 . 8  2 . 3  ,883  105 .0  .322 .EO9 213.2  449 .4  ,549 1.0690 107.8  1 ,238  - 4 . 1  - 1 2 . 3  271 .1  .395 
5-1009.3 5-1150 -395 299 .4  - 5 . 1  - i . S  1.404 7 6 . 0  -477 1 .254  4 4 . 4  1 5 1 . 2  ,6170 1.812A 111.5 -836  1 . 7  - 7 . 3  207.0  .269 
6-1100 3-1440 ,139 114.5  - 1 6 . 8  - 7 . 0  ,873 9 6 . 9  .E72 1 .336  199 .3  391.7 ,973  1,6990 9 6 . 0  1 . 1 1 5  7 . 9  4 8 . 5  7 . 2  ,233  
14.60 8.63  5 . 8 3  1 . 9 7  9 . 3 5  2 .80  13 .08  2/1/2 33.4 51.7  28.8 .386 4 . 0 1 8  17,O 193.1 - 1 4 . 3  101.40 1 .104  - ~ ___ - MARS ARRIVAL DATE = 2451160 (12  OEC 1998) 
I- 020 5-1007 .1  . P O 1  4 3 . 2  2 6 . 0  2 .2  .e59  8 2 . 7  ,301 ,771 162.3 4 5 1 . 8  .539 1 .003  1 0 7 . 1  1.212 - 1 . 8  - 5 . 7  2 6 5 . 0  . S O B  
1-1007.1 5-1180 ,368  298.5 -0 .2  - l . l  1.397 77 .3  ,456 1.227 4 1 . 4  1 5 6 . 0  ,6670 1.787A 101.7  .021 1 . 9  -0.2 200.7  .2S8 
I-1190 5-1380 ,148  102 .8  33 .9  2 .2  .701 102.3 ,280  1 .403  217 .4  347.6 1.OllA 1.7950 8 7 . 3  1.121 - 2 . 1  1 . 1  4 8 . 8  - 1 4 9  
1 5 . 0 0  1 .82  4 . 7 0  5 . 1 7  8 . 5 6  3 .12  11 .94  2/1/1 38 .5  109 .1  3 3 . 3  , 4 4 1  3.490 0 . 3  191.8 .9 104.00  1 . 1 0 7  
-162  2 8 . 4  21.2 2 . 4  .e63  88.0 ,271 .776 1 7 4 . 5  451 .5  ,560  ,981  1 0 5 . 2  1 . 2 1 4  -2.2 - 7 . 7  280 .8  .S30 
-330 299.4  - 7 . 4  -1.8 1.399 79.7 ,447 1 . 2 4 0  3 4 . 0  114 .9  .6860 1.793A 107.7  .628 2 . 1  -0 .9  2 0 8 . 3  .230 
.I46 103.9 3 0 . 7  2 . 6  .700 102 .0  ,278 1 .402  218 .8  316.5 l.Ol5A 1.7890 8 9 . 2  1 . 1 2 2  - 2 . 5  -4.4 4 3 . 7  - 1 4 4  
2 . 3 8  7.25 4 . 1 0  5 . 1 2  8.51  3 .07  11.88 2/1 /1  37 .1  9 3 . 2  3 8 . 2  ,512 3 . 0 5 4  8 . 0  190.0  -.I 108.40  1.133 
.119 1 7 . 0  21.8 2.4 .e65 9 1 . 5  ,265 .?79 184 .2  450.0 ,572  .9860 104.8  1 .217  -2.0 - 9 . 4  280.4 .a24 
, 3 2 4  299.0  - 7 . 0  -1.8 1.400 80.1 .445 1 .241  32 .7  114 .7  .6890 1.794A 1 0 7 . 0  .629 2 . 2  -0 .1  208.0 .23S 
,144  100 .4  4 0 . 7  3 . 0  ,698  101.5 ,274 1 .396  215 .3  364.0 1 .013  1 .7780 9 1 . 0  1 .122  - 3 . 2  -10 .6  39 .9  . 1 5 0  
2.29 r . 1 8  4 . 1 5  5 . 1 1  8.50 3.03  11.94 w i / i  36 .9  79 .0  s8.8 .573 3.011 9 . 4  18e.o - 2 . 7  109.10 i . i s i  
5- 880 S-ioo3.r 
9-1003.C ¶-1100 
6-1190 1-1390 
5- 840 5 - 1 0 0 2 . 9  
5-1002.9 5-1180 
0-1190 5-1400 
I- oso 5 - i o m . a  
5-1003.3 ¶-1*80 
1-1190 0-1410 
.174 1 2 . 3  1 8 . 4  2 . 4  -867 9 4 . 8  ,270  .783  192 .6  449 .4  . I 7 2  ,9950 1 0 5 . 1  1 .220  - 3 . 0  -10.8 ZOl.8 .331 
.S31 299.3  -7.4 - 1 . 8  1 .399  79 .8  -447 1 . 2 3 9  3 4 . 2  154 .9  .6850 1.793A 107.7  .E28 e.1 -0.2 2 0 6 . 3  + e 3 0  
.141 111 .3  4 7 . 4  5 .1  ,694 1 0 1 . 0  .273 1 .386  2 1 3 . 2  372 .0  1 .007  1.7650 9 2 . 8  1 . i Z l  - 4 . 8  - 1 8 . 7  39 .0  -187  
2 . 5 2  7 . 4 0  4 . 3 3  5 .12  8 . 1 1  3 .00  12.15  2/l/l 37.1  08.3 3 7 . 2  .149 3 . 1 1 8  1 0 . 9  189.0 - 5 . 3  108.00 1 . 1 7 4  




-199  1 1 . 0  1 8 . 0  2.4 ,871 9 1 . 5  .282 ,789  200.0 449.3  . 5 0 7 '  1.0110 101.7  1.224 - 3 . 4  - 1 1 . 7  204 .4  ,346 
- 5 4 0  298.9  -0.8 - 1 . 7  1.398 78.7 ,451 1.234 37 .2  155.4 .0780 1.790A 1 0 1 . 6  -025  P.0 -0 .2  207.8  ,230  
. i O O  1 2 4 . 1  0 0 . 7  8 . 9  .090 100 .3  ,273 1 .374  210 .1  578 .9  ,998  1.7490 9 4 . 0  1 .120  -0 .2  - 5 3 . 7  43.C .El7  
3 .31  8 . 1 7  4 - 6 1  5.14 8 . 5 2  5 . 4 9  12 .83  2 /1 /1  31 .7  6 4 . 9  3 4 . 3  .502 3 . 3 8 8  l e . ?  190 .4  - 8 . 1  105.80 1 .199  
14 .7  
- 5 . 8  
-25 .  2 
5 . 7 9  
2 . 2  .a82 105.4 .32 i  .eo8 212.8  449 .6  ,549 1.0670 i o 7 . 8  i . 2 3 7  - 4 . 1  -12.c  r n . 0  
- 1 . 8  1 .395  75.8 ,464 1 .217  4 8 . 3  156.9  .E520 1.782A 1 0 7 . 0  ,018  1.8 - 8 . 1  205 .4  
- 1 0 . 1  .E78 9 8 . 0  ,277 1.341 203 .9  392.1 ,972  1.7180 9 8 . 8  1 .117  1 1 . 7  5 0 . 4  352.9  




1 . 2 5 7  
5- 880 5-1009.0 .288 10.2 
11-1000.9 5-1100 .394 298.4 
1-1190 5-1440 - 1 7 2  113.4 
14 .03  9 . 4 2  
n- 090 ~ - 1 o i r . i 1  ,311 2 1 . 2  
I-10ir.1 ~ - 1 1 0 0  ,427 e 9 0 . 0  
8-1180 0-1450 ,110  121 .0  
14 .37  9 . 1 0  
15 .1  
-5.0 
- 5 . 1  
0 . 5 9  
2 . 1  .E93 108.8  .348 ,824 218.4  449 .8  ,537 1 .1100 1 0 9 . 2  1 .247  - 4 . 3  - 1 1 . 9  278 .0  .427 
-1 .8  1.393 73.9 ,474 1.201 51.8 157.9 ,8340 1.l76A 1 0 7 . 0  .009 1.0 - 0 . 0  203.9 , 242  
5.27 8 . 0 0  2 . 5 0  i 2 . 9 6  2 /1 /2  4 1 . 1  40 .0  2 3 . 4  .330 4.941 19.4  1 9 4 . 7  - 1 7 . 2  9 7 . 9 0  1 .301  
- 4 . 1  -872  9 7 . 5  . m i  i . x t 9  zoo.! 397 .9  ,950 1.7020 9 8 . 0  i . i i o  5 . 4  30.5 e i . 2  . r e s  
_ _  
28.5 
- 0 . 8  
3 2 . 3  
4 . 7 8  
2 1 . 4  
- 0 . 0  
3 4 . 4  
4 . 2 0  
2 2 . 0  
- 0 . 4  
3 7 . 3  
1 . 1 1  
HARS ARRIVAL DATE 2451110 (22  DEE 19981 _ _  
. 3  74 
.214 . 152  
1 . 1 8 3  
5- oro s - i o o o . i  .zoo 44.9  
i r . 8 5  8 . r 7  
8-1008.1 5-1170 .374 2 9 7 . l  
6-1200 5-1380 .180 103.1  
2.2 ,859  82.2 .so5 . 7 1 i  161 .4  4 5 0 . 4  .535 1.006 107.4  1 . 2 1 2  -1.0 - 3 . 0  20e. r  
2.1  . 7 i z  $ 0 4 . 3  ,292  1.450 2 2 3 . 4  349 .2  1 . 0 1 2 ~  1.8470 8 7 . 0  i . i e 7  - 1 . 9  2.r 4 3 . 0  
-1 .8  1 . 3 9 0  70.7 -449 1 .199  4 4 . 0  161 .4  ,6600 1.737A 104.0  ,000 1 . 9  - 4 . 7  204 .4  
4 . 1 8  7.97 3 . 4 9  11 .97  2/1/1 4 5 . 5  106.7 31 .3  .430 3.702 8.0 192.1  1 . 7  102.70 
I- 030 5-1003.0 . l o 3  29 .7  
S-1003.8 5-1110 .332 2 9 0 . 3  
s-iron 5 - i m o  . i ~ e  i o 4 . e  
i r . 1 3  7-00  
I- a40 1-ioor.8 . i s 9  18 .0  
5-sroo 5-1400 . i s 0  106.4 
5-1OOZ.a 5-1170 .325 296 .5  
11.99 7.40 
2 . 3  ,802 8 7 . 7  ,272  . 7 7 5  173 .9  4 5 1 . 9  .564 .986 1 0 1 . 3  1 .214  -2 .2  - 7 . 7  201.5 
- 1 . 9  1 .393  79 .5  .437 1 .212  35 .9  160.3 .6820 1.742A 104.1  ,013  2 . 2  -4.0 200.0  
2.0 ,710  103 .9  ,288 1.428 222.6 357.9 1 .0151 1.8370 0 9 . 5  1 .127  - 2 . 2  - 2 . 1  40.0 
4.12  7.91 3 .41  11 .92  2 /1 /1  4 3 . 0  9 1 . 0  36.4 e 5 4 5  3.204 8.3 190.0 . O  1 0 1 . 5 0  
2 . 4  . a i s  91.4  ,208 .7r8 183.0  450 .2  . 5 7 i  .goso 1 0 4 . 9  i . e i s  -2.6 - 9 . 4  r o 1 . o  
,332  
. e11  
. 1 4 7  
1.201 
- 2 . 0  1 . 3 9 3 -  79.7 .435 1.214 34 .4  160.0 .6860 1.743A 104.1 .611 2 .2  - 4 . 0  206 .9  
4 . 5 2  7.91 3.33 11.97 21111 4 3 . 3  76.9 37 .0  . I69  3.140 9 . 5  189.5 - 1 . 6  1 O O . S C  
3.r . 7 0 7  103.4 .28s 1.417 220.9  365.8 1 .013  i . ~ z i c  9 1 . 1  1 . 1 ~ 6  - 2 . 7  - 7 . 3  3 0 . 8  
¶-  850 5-1003.7 .173  13 .0  1 8 . 1  
5 - 1 0 0 3 . 7  5-1170 .331 2 9 6 . 3  - 0 . 1  
5-iroo 5-1410 , 1 9 5  1 1 0 . 3  4 2 . 0  
12 .12  7.00 4 . 3 2  
2 .4  .687 9 4 . 4  .270 .783 192.1 449 .6  .571 .994C 105.1 1 .219  - 3 . 0  - 1 0 . 7  262.4 
-1.9 1.393 79.3 .137 1 .212  31.7 160 .2  .683C 1.742A 104.1 .613 2 . 2  - 4 . 6  2 0 6 . 8  
4 . 3  .703 102.8 .284 1.405 218.6  373 .0  1 .006  1.6030 9 2 . 9  1.125 - 3 . 7  - 1 3 . 0  35.8 





5- 080 5-1005.3 .197 1 1 . 0  
5-1001.3 5-1170 - 3 4 0  298.0  
5-1200 5-1420 . l O O  111 .0  
12 .17  0 . 0 3  
1 0 . 1  
- 7 . 5  
50.0 
4 .OO 
2 . 3  .E70 9 7 . 3  .282 .780 199.6 449.5 ,160  1.0100 105.7  1 . 2 2 3  -3.4 - 1 1 . 0  264 .9  
- 1 . 9  1 .392  78.4 .441 1.208 38.7 160 .0  .6?10 l.74OA 104.1 ,011 2 . 1  - 1 . 7  2 0 5 . 9  
0.1 .697 102.1 .283 1 . 3 9 0  215 .7  379.7 .997 1.7820 9 4 . 3  1 .124  - 1 . 7  - 2 2 . 6  30 .0  
4 . 1 4  7.93 3 . 3 7  12.49 2/1 /1  4 4 . 2  59 .7  32 .9  . S O 2  3.530 1 2 . 3  190 .3  - 7 . 2  105.20 
.546 
, 212  
,194 
1 .212  
5- 870 5-1007.4 .229 1 3 . 1  
5-1007.4 5-1170 .307 297.7 
5-1200 5-1430 -229  150.4 
14.05 10.00 
1 4 . 9  
- 0 . 8  
0 8 . 8  
5 . 1 3  
1 5 . 1  
. - 5 . 3  
- 8 . 9  
6 . 5 5  
18.0 








2 . 3  .a75 i o o . 2  ,299 . n e  200.3 449 .0  .556 1.0340 106.8  1 . ~ ~ 9  - 3 . 7  - 1 r . i  z80 . t  
-1.8 1.391 77.1 .447 1 .201  42.8 181.3 .0040 1.737A 104.0  .007 2 . 0  - 4 . 7  204.8 
l S . 2  .091 101 .2  .e82 1 . 3 7 3  212.3  385.0 .985 1.7810 91.0 1.122 - 1 4 . 3  - 4 7 . 4  41.0 
4 . 5 7  7-98  4 . 9 5  14.54 W i l l  45 .2  00 .7  29 .0  .448 3.914 1 4 . 3  191 .3  - 1 0 . 3  lOe.70 
5- 890 5-1OlC.B ,309 2 1 . 8  
5-lOl2.B 1-1170 ,420 298.2 
14 .00  9 .38  
s-iroo 1-1450 .m i i 9 . 3  
2.0 .a91 108.4 ,348 218.0 450.0 ,530 i . i o 6 0  i 0 9 . c  i.048 - 4 . c  -11 .0  rm.5 
-1.6 .or?  9 9 . 2  .ZB(L 1.337 204.7 398.2  .934 i . 7 2 1 0  9 8 . 2  1 .118  8.0 4 3 . 1  i 7 . r  
1.8 . so5  109.7 .379 .a43  223 .1  450.1 ,123  i . i 8 ~ 0  110.8 1.119 - 4 . 4  - t i z i  re i .*  
4 .77  8 . i ~  2.42 13.10 e / i / 2  50.1 31.8 i8 . s  .e80 o . t o i  c i . 9  w r . 3  -co.r 94.90 
-1 .1  1 .307  73.8 ,466 1 .180  53.1 182.9 .E310 1.7301 103.8  .SO5 1.7  - 4 . 5  LOl.0 
4 . 8 8  8 .07  2 . 8 3  13.21 C/1/2 4 8 . 1  4 3 . 0  C2.4 ,331 1 .151  19.0 194.8  - l a . ?  97.40 
-1.7 1 .383  71 .7  .479 1 .188  1 9 . 3  164.1 .EO80 1.1241 103.7  ,500 1 . 5  - 4 . 1  199.S 
-C.7 .E89 9 7 . 9  .290 1 .390  LOO.1 403.7 .937 1.7020 99.4 1 .116  4.0 3C.8 30 .7  
*404 . .tti 
.r14 
1 . 4 5 0  
UAR8 A R R I V A L  OAT€ z C411180 < 1 JAN 19991 - 
5- era 5-i009.e .LIS 48.8 
I - 1 o o s . r  s - 1 ~ 1  .sol 2 w . r  
ir.oe 8 . 8 ~  
0-1004.8 5 - i i o o  .334 r97 .7  
5-1e10 I-1380 -108 103.0  
0- 830 5-1004.B . l e 4  31 .0  
0-IC10 0-1390 ,101 105 .0  
lC.10 8.03 
2 . 1  . O S 8  81.8 .3 l l  . I 7 0  180 .4  451 .2  .530  1 .009  107 .8  1.ClC -1.8 -1.0 C07.8 
- 1 . 9  1.385 T8.C .445 1.178 4 6 . 4  106 .4  -0540 1.702A 100.4  -194 1 . 9  - 3 . 0  CO1.S 
z.0 .721 108.4 ,308 1.404 c c 9 . 7  311.0 I . O ~ S A  1.9180 e 7 . n  1 .154  - 1 . 7  3.0 4 r .5  
4.14 7.54 3 .94  1 c . 0 ~  c / i / i  13.1 103.8 c 9 . 7  ,414 S . O D O  0.9 mr.8 c.5 i 0 1 . e ~  
c.3 .8ec 87.5  a 7 4  ,714 i ~ s . 4  4 1 c . t  .sac .see 105.4 1 . ~ 1 4  -t.t  -7.8 car.3 
-r.i 1 . ~ 8  19.0 . 4 s i  i . 1 ~  37 .3  106.1 .woo 1 . 7 0 ~  i00.7 .(IDS r . 3  -c.o ~ 0 4 . 3  





r 5 . s  
4 . r ~  
- 8 . 7  
3c.5 
32 9 
OTOPOVCR T l H E  30 PAY3 1999 OUTBOUNC SWINGBY M I S S I C * N  C U R A T I O N  : 5 6 0  C A Y S  
HAR3 ARRIVAL DATE = 2451180 
1 JAN 1 9 9 9  ._ 
LAUNCH SWNGBY SPEED1 R A l  OECLl I 1 V 1 PSI 1 ECCEN SUA THE11 THETZ PERIH APHEL P S I  2 V 2 I 2 CECLe R A 2  SPEECe 
SWNGBY ARRIVE SPEED3 R A 3  DECL3 I 3 V 3 P S I  3 ECCEN SHA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPEEC4 
DEPART RETURN SPEEDS R A 5  OECL5 I 5 V 5 PSI 5 ECCEN SUA THETS THE76 PERIH APHEL PSI 6 V 6 I 6 OECL6 RA6 SPEED6 
PROP AERO OVL-OVA -EVA O V O  EVR _TYPE SUN A SUN R-KAPPA- - A  E INC RAP CECLP E T A  PERIC - -- __ 
1- 840 S-1003.4 .159 19.7 22 .2  2 3 864 91.2 ,267 778 183 3 450.4 .570 .9850 105.0  1.216 - 2 . 6  - 9 . 3  261.6 ,396 
5-1003.4 5-1180 .326 297.9 - 9 . 1  -212 1:389 79.5 .428 1:196 35:s 164 .9  .683C 1 . 7 0 8 A ~ 1 0 0 . 8  .605 2 . 3  -2 .7 204.8 -191 * 
5 - 1 2 1 0  5-1400 . l 7 5  107.0 34.7 2.9 ,719 101.3 . S O 0  1.445 226.6 367.1 1.012 1.8770 91 .6  1.132 -2.3 - 4 . 7  33 .7  -157  
11 .91  7.85 4 . 1 5  4.06 7.46 3.69 12.03 2 /1 /1  50.4 74.6 3 5 . 8  .565 3.253 9 . 7  189.7 - . 3  107.80 1.274 
5- 810 5-1004.1 .172 13.7 18.7 2 . 3  .e66 94 .3  .271 .782 191.7 449.8 .570 ,9940 105.1 1.219 -3.0 -10 .7  262.9 a332 
5-1004.1 1-1180 .532 297.7 - 8 . 8  - 2 . 1  1.388 79.1 .430 1.194 36.9 165 .1  .68OD 1.707A 100.7 .603 2 . 3  -2 .8  204.4 ,192 
8 - P Z l O  5-1410 .170 110.3 38.0 3.7 .713 104.7 ,296 1.428 224.1 374.1 1.005 1.8520 93.2 1.150 -3.0 -8 .7  3 2 . 5  e168 
11.96 7.89 4 .32  4.07 7.46 3 .58  12.16 21111 50.7 63.5 3a.4 ,545 3.385 10.7 189.8 - 3 . 1  106.80 1.301 
5- 880 5-1005.0 .196 12.1 16.3 2.3 .E69 97.2 .282 .787 199.2 449.7 3 6 5  1.0090 105.7 1.223 - 3 . 4  - 1 1 . 6  265.4 ,346 
5-1005.6 5-1180 .548 297.5 -8 .2  -2 .1  1.388 78.2 .434 1.189 59.8 165.5 ,6730 1.706A 100 .6  .601 2 . 2  - 2 . 9  203.6 e192 
5-1210 5-1420 ,167 115.6 43.7 5 . 1  .707 203.9 ,294 1 .410 221.0 380.7 .995 1.8240 94.7 1.128 - 4 . 3  -14.8 34.2 ,188 
12.25 8 .17  4.64 4.09 7.48 3.53 12 .41  2/1/1 51.4 56.0 31.8 ,501 3.649 12.0 190.4 - 6 . 1  104.8D 1 .327  
5- 870 5-1007.0 .E28 13 .6  15.0 2.2 .e74 100.1 .299 .795 205.9 449.8 
5-1007.8 5-1180 .367 297.4 - 7 . 3  - 2 . 0  1.386 77.0 .440 1.183 43.8 166 .1  
5-1210 5-1430 -184 128.3 56.3 9 . 0  .699 103.0 .293 1.390 217.4 386.7 
13 .11  9.00 5 . 1 1  4 .11  7.51 3.88 13.11 2/1/1 52.4 56.0 
5- 890 5-1013.2 .SO7 21 .9  1 5 . 1  2.0 .e90 106.3 .347 ,820 217.6 450.2 
I -1013 .L  5-1180 .425 298.2 - 5 . 7  -1.8 1.382 73.7 .459 1.163 54 .0  167.6 
9-1210 5-1450 .163 118.1 -16.0 -8 .3  .683 101.0 .E94 1 .348  209.4 398.5 
14.17 9.93 6 . 5 1  4.23 7.63 3 .42  13.77 2/1/2 55.6 48.7 











.446 4 . 0 3 7  
1.1050 109 .1  
1.698A 100.2 
1.1440 98.5 
. 333  5.314 
1.228 - 3 . 7  - 1 2 . 0  266 .1  .a67 
.597 2.0 -3.0 202.4 ,194 
1.128 -8 .1 - 2 0 . 9  40.3 .e38 
13.7 191.5 - 9 . 3  102.30 1 . 3 5 5  
1.245 -4 .2  - 1 1 . 7  277 .1  -425  
. I 8 5  1.7 -2 .9  198.9 .199 
i . 1 2 1  9.5 50.3 6 . 7  .271 
18.3 i05.e -11 .9  97.20 1.134 
5- 900 1-1016.4 .a54 27 .9  16 .0  1.8 ,903 109.8 ,378 ,841  222 .1  450.4 .523 1.1590 110.8 1.218 -4 .3  -11.0 282.0 - 4 8 2  
5-1010.4 5-1180 .462 299 .1  - 5 . 0  -1.8 1.379 71.7 .473 1.150 6 0 . 0  168.5 ,6060 1.694A 99.9 .577 1.5 -2.8 196.7 .e03 
5-1210 5-1460 .124 128.7 1.1 - 3 . 3  .E73 99 .7  .296 1.328 205.0 403.9 ,955 1.7210 9 9 . 6  1.118 4 . 8  35.1 29.3 ,242 
14 .44  10.10 7 .46 '  4 .34 7.73 2.65 13.22 2 / 1 / 2  57.7 33 .1  18.0 .281 6.393 21.2 197.0 - 1 9 . 4  94.TO 1 . 5 1 0  
. - . . __ MAR8 ARRIVAL DATE = 2451190 (11 JAN 1999) - ~ _ _ _ _  _ _ _  
6-  820 5-1010.0 ,222 4 9 . 1  26.3 2.0 .856 80.8 .S i9  .768 159.2 458.2 ,523 1.013 
5-1010.0 5-1190 .391 297.7 - 7 . 1  -2.1 1.382 7 5 . 5  .444 1.163 48 .8  171.0 .6470 1.679A 
5-1220 5-1380 .e09 105.0 29.8 1 .9  ,742 108.5 .329 1.511 236.1 353.0 1.014A 2.0080 
13 .33  9.49 5.02 3.84 7.24 4 .48  12.11 2/1/1 61 .4  100.1 28.3 -393 
1- 830 5-1004.9 ,165 32.4 25.0 2 .3  .861 81.3 .275 .774 172.8 452.5 .561 .987 
1-1004.S 5-1190 .337 297.5 - 9 . 4  -2.3 1.381 78.8 .426 1.180 38 .5  169.7 .6770 1.683A 
1-1220 5-1390 ,202 106.2 31.0 2 . 2  ,738 107.9 .323 1.499 234.7 361.1 1.015 1.982D 
12.28 8 . 5 5  4 . 2 3  3.74 7.13 4.32 12.07 21111 5 8 . 5  85.0 34.1 . I31 
- - 
108.3 1.211 
9 7 . 0  .Sa6 
8 8 . 3  1.144 




3 . 4 1 2  9.4 
__ .. .- 
-1.9 
1.9 
- 1 . 6  
193 .9  
- 2 . 2  
2.4 
- 1 . 7  
190.7 
-___ - 
- 5 . 6  269.3 ,391  
-1 .1 198.1 . l o 2  
3 . 0  38.9 .184 
3 .1  100.40 1.218 
-7 .0  263 .1  .337 
- . 7  201.6 . l 7 7  
.3  33 .9  ,160 
3 .1  106.30 1.280 
I- 840 5-1003.0 .159 20.8 22 .3  2.3 .863 91.0 ,267 .777 182.8 450.7 .569 .985D 105.0 1.216 -2 .0  -9.3 262.2 
5-1003.0 5-1190 . 3 2 T  297.6 -10.0 -2 .4 1.385 79.4 .424 1.182 36.5 169.5 .6820 1.6831 97.5 .598 2.5 -a6  202.2 
¶-l220 5-1400 .195 108.1 32 .6  2.7 .733 107.3 .317 1.481 232.5 568.5 1.011 1.9510 9 2 . 1  1 .140  - 2 . 0  - 2 . 6  30.7 
12.02 8.30 4 .15  3 .72  7.12 4 .15  12.12 2 /1 /1  58.0 72.3 34.9 ,561 3 .331  10.2 190 .1  1 .2  107.50 
















5- 850 5-1004.1 .172 14 .5  18 .9  2.3 .e66 9 4 . 1  .271 .781 191.3 450.0 ,569 .9930 105.2 1.219 -3 .0  -10.8 263.4 
9 -1004 .1  5-1190 .333 297.5 - 9 . 7  - 2 . 4  1.385 79.0 .425 1.181 37.7 169.6 ,6790 1.683A 97.5 -597 2.4 - . 7  201.0 
9-1220 5-1410 . I 8 7  111.0 3 4 . 9  3 .3  .726 106 .6  .312 1.459 229.7 375.3 1.003 1.9150 9 3 . 8  1.137 -2.5 -5 .4 29 .7  
I- 860 1-1006.0 .195 12 .8  16.4 2.3 .E60 97 .1  .282 . I 8 7  198.8 449.9 ,561 1.0080 105.7 1.222 -3 .4  - 1 1 . 5  265.9 
5-1000.0 5-1190 ,347 297.4 - 8 . 9  -2 .3  1.384 78.1 .429 1 . 1 7 7  40.5 169.9 .6720 1.682A 97.4 ,191  2 .3  -.8 200.9 
9-1220 1-1420 ,181  115.2 38 .6  4 . 3  ,718 105.0 .308 1.436 220.4 381.0 ,993 1.8790 9 5 . 0  1.134 -3.4 -9 .2  31 .1  
5- 070 5-1OOO.L .226 14 .1  1 5 . 1  2 . 2  .e73 100.0 ,298 .794 2 0 5 . 5  450.0 , 5 5 7  1.0310 106.6 1.220 -3 .7  -11 .9  289.2 
5 - 1 O O O . L  5-1190 .367 297.4 -8 .0  -2 .2 1.383 76.9 .436 1 . 1 7 1  44.4 170.4 .6610 1.681A 97.3  ,591 2.1 -1.0 1 9 9 . 6  
5-1220 5-1430 ,181 122.7 46.3 6 .4  .710 104.9 .SO5 1.411 222.8 387.5 ,981 1.8420 9 6 . 3  1 .131  -5 .4  -17 .1  3 5 . 0  
12 .01  8 .28  4 .31  3.73 7.13 3.97 12.24 2 / 1 / 1  58.3 61.4 33.6 .543 3.402 10 .7  190.2 -1.8 106.00 
12.20 8.45 4 .62  3.75 7.15 3.83 12.43 Will 59 .0  53.3 31.1 .500 3 .731  11 .6  190.8 -4 .8  104.60 
1 2 . I O  8 . 9 2  5.09 3.79 7.19 3.83 12.81 2/1/1 6 0 . 1  49.0 28 .1  .446 4.124 13.1 191.9 -8.1 102.20 
6- 900 5-1016.0 
9-1010.0 5-1190 
1-1220 5-1460 
5- 8 2 0  5-1012.0 
5-1012.0 5-1200 
5-1230 5-1380 










1 2 5 . 5  
10.35 
16.0 
- 5 . 4  
-1 .6  
7.40 
_- --- 
1 . 7  ,901 
- 1 . 9  1.376 
-4 .3  .BO2 
4.03 7.43 





.37? .838 222.2 
.469 1.140 6 0 . 1  
.303 1.339 209.7 
13.42 21112 65.5 
VAL DATE = 2451201 
450.6 
172.6 
404 .1  
3 5 . 1  
I ( 2 1  . 












6 . 5 1 2  
- 4 . 3  




1 . 9  
- 1 . 4  
195. 1 
-2 .2  
2.5 
- 1 . 5  
191 .5  
- 2 . 0  
2 . 6  
- 1 . 7  
190.0 
-3.0 
2 . 5  
-2 .1  
190.9 
-10.9 
- . 9  
38.4 
- 1 8 . 3  
282 * 0 
193.8 
27 .0  
9 4 . 7 0  
271 .8 
193.9 


























. 3 4  7 
.167 
.196 
1 .391  
1.256 
.571 
1 .121  
20.2 
!3 A R R I  IAN 199s 
-236  
.407 






26 .0  
- 7 . 1  
28.3 
5 .24 
1 .9  . o s 5  
- 2 . 2  1.379 
1 .9  .763 
3 .66  7.06 
79.6 .331 .767 157.4 
74.6 .446 1.151 52.0 
110.7 .355 1.574 242.6 






























, I39 . e2 7 
12.07 




2 5 . 3  
-10 .2  
29 .7  
4.25 
2.2 .660 
- 2 . 5  1.383 
2.1 . 7 5 7  
3 . 5 1  6.91 
8 7 . 0  
78.5 
110.0 
4 .91  
.278 ,773 172.0 
.424 1 .171  39.4 
.34T 1.554 240.9 




82 .6  
. 5 5 8  





2.0930 . s22 
-7 .0  
1 . 5  
1 . 3  
4 . 5  















19 .0  
-10 .6  
32.5 
4.30 
2 . 3  ,863 
- 2 . 6  1.383 
2 . 1  .750 
3.49 0.89 
2.3 -86s 
- 2 . 6  1.363 
2 .9  .742 
3 .50  6.90 








.E68 - 7 7 7  182.3 4 5 1 . 0  
-420 1.174 37.2 173.7 
-339 1.529 258.4 370.0 
12.24 Z / l / l  6G.O 69.9 
,422 1.172 36.2 173.8 
.332 1 . S O O  23S.4 376.6 
12.36 2 / l / l  66.2 59.4 
.z72 . m o  190.8 450.3 






















1 .149  
11 . a  
-9.3 
1 - 0  
262.0 
199.3 




-10 .6  t 6 4 . 0  
1.0 199.0 
- e . o  e7.o 
- 1  106.50 









1 2 . 2 5  
3-1008.5 
5-1200 
5 - 1 4 2 0  
1 5 . 4  
297.7 
112 .2  
0 .76  












A 9 4  
.347 
.199 
1 2 . 3 1  
16.5 
-9 .7  
34.9 
4 .61  
2 . 2  .E68 96.9 .282 ,786 196.3 4 5 0 . 1  .564 1,0070 105.0 1.222 -3.4 -11.4 L66.1 
- E . 5  1.382 78.1 .426 1.168 41.0 174.1 .6710 1.666A 94.4 .$91  2.4 1 .1 198.0 
3 .7  -732 107.6 .326 1.470 231.8 382.7 .991 1.9480 95.5 1 . 1 4 1  -2 .7  - 5 . 1  28 .5  








. s o 7  
.192 
12. 7 0  
15 .2  
- 0 . 6  
39 .6  
5.06 
2.1 .a72 99.8 .298 ,793 205.0 450.2 
-2 .3  1.381 76.9 .433  1.163 44 .8  174.1 
5.0 .722 106.8 .320 1.439 227.9 388.4 
3.57 0 .97  4.00 12.78 W l / l  68.0 43.9 
.556 1.0290 106.0 1.227 -3 .7  -11.9 269.8 
.6600 1.666A 9 4 . 2  .568 2 . t  1.0 196.6 
.978 1.9000 9 6 . 8  1.137 -3.9 -9.4 32.3 




1 . 4 2 0  




9- 8 0 0  












9 .97  
14 .8  
- 7 . 6  
5 1 . 1  
5.Cd 
2.0 .678 102.8 ,319 .BO3 211.1 450.4 , 1 4 7  1.0190 107.7 1 . t34  -3 .9  -11.9 273.0 
- 2 . t  1.380 75.4 .441 1 . 1 5 1  49.5 175.0 .6450 1.664A 93 .9  ,183 2 . 0  . O  194.0 
8.9 .712 101.8 ,316 1.409 223.6 395.8 .964 1.8540 97.9 1.132 - 7 . 7  -L2 .1  39.6 















28 .7  




-5 .7  





1 .564  
.522 1.1500 110.7 1 .255  - 4 . t  -10.0 283.3 
.605D 1.662A 93 .1  .569 1.6 - 7  190.4 
.931 1.1750 100.1 1.124 T . 0  4 3 . 9  22.3 
1 1 . 5  ,284 0.569 18.9 109.3 -10.9 95.60 __ -_ - - __ - JAN 1999) ---- 
1.6 .e99 109.2 .376 .e36 221.7 450.9 
-2.0 1.375 71.7 .466 1.134 60.7 176.4 
-6 .1  -691  103.3 .312 1.353 214.4 404.4 
3.84 7.24 3.43 13.00 t / l / 2  73.5 39.1 
MARS ARRIVAL DATE = 2451210 (31 
I- 030 5-1006.5 .170 
1-1006.1 5-1210 .343 
3-1L4O 5-1390 .e50 
13.28 















4 . m  
22.8 
-12.0 
t 9 . 4  
4.13 
1 s . t  
-1t.o 
50.5 
4 . m  
2.2 .e59 86.6 
- C . O  1.381 78.3 
2 .0  .780 l l t . 2  
3.37 6.73 5.0L 
2 .2  .a62 90.0 
-2.9 1.302 79.1 
L.3 ,171 111.5 
3.35 0.75 1.34 
L.L .a04 93.8 
-S.6 1.36S 76.9 
L.7 .700 110.7 
3.35 8 - 7 0  5.04 
1 7 l . e  453.4 .556 ,988 105.9 1.213 -L.L -7.5 L65.O e343 
40.3 177.0 .0730 1.656A 91.0 ,591  2.0 3.7 195.3 e l 8 0  
1 2 4 7 . 1  384.7 1.014 L.2460 9 1 . 3  1 . 1 8 I  -1 .4 L.0 27.2 . l e 4  
14.7 W.8 52.8 . I12 3.538 11.4 lSt.5 0 . D  105.00 1.299 
5- 040 ¶-1004.S .159 
1-1004.9 3-1ClO .530 
11-11140 11-1400 .244 
lC.04 
I- 000 8-1003.4 . t T O  
S-1005.4 0-1LlO ,334 
I - l L 4 0  5-1410 .E32 
l t . 0 0
330 
STOPOVER TINE S 30 DAYS 
- ._ __ - . . 
LAUNCH SUNGBY )PEED1 R A l  DECLl- 
DEPART RETURN IPEEDS R A 5  OECLS 
WNCBY ARRIVE SPEEDS t u 3  DECLS 
PROP _AERO OVL - .- .--__ __ 
5- 860 5-1001.0 .193  1 4 . 2  1 8 . 7  
5-iOO7.0 5-1210 .347 298.2 - 1 0 . 6  
5-1240 5-1420 .220 117.0 3 2 . 1  
12 .12  9.34  4 .59  
1999 OUTBOUNO SWINGBY 
__ -- . - -. 
V 1 PSI  1 ECCEN SMA THE11 WET2 PERIH 
V 3 PSI  3 ECCEN SNA THE13 THE14 PERIH 
V 5 PSI 5 ECCEN SMA THETS THE16 PERIH 
EVA OVO EVR TYPE SUN A SUN R KAPPA 
- 
I 1  
I 3  
1 5  
OVA 
2 . 2  




B- 8 7 0  5-1009.1 .E23 l S . 3  15 .3  2.1 . E l i  9 9 . 6  .E98 . I 9 2  204.5 450 .3  ,556 1.0280 108.8 1.226 - 3 . 7  -11.8 270.5  e367 
)-%009.1 5-1210 -367  298 .4  - 9 . 4  - 2 . 8  1.380 76.9 ,451 1.116 4 1 . 0  178 .3  ,6590 1.658A 91.3  .B87 3.5 5 . 1  1 9 3 . 6  ,183 
l t . 9 4  9.12 1 . 0 3  3 .43  6 . 8 3  4 . 4 8  12 .88  2/1 /1  78.1 4 3 . 6  27 .5  .44? 4 .209  12.0 193.1 -1.0 1OE.30 1 . 4 3 3  
5 - i t 4 0  s - i a o  .zoo 121.4 5 4 . 9  4 . 1  .737 108.8 .339 1,471 233 .2  389 .2  .975 1 . 9 7 ~ 0  9 7 . 3  1.144 - 3 . 0  - 4 . 3  2 9 . 8  .LLI 
1)-ioi1.r 5-1210 .392  e 9 0 . 9  - 8 . 2  - 2 . 4  1.378 75.4 .439 1 . 1 5 0  49.7  178.8 .a410 i . 6 ~ 6 ~  9 1 . 0  .SOL t . t  t . r  101.8 .is8 
0- 800 5-1011-7  ,258 1 8 . 6  1 4 . 9  2 .0  +e77 102.8 ,319 a801 210.5 450.7  ,546 1.0570 107.7  1.333 -3.9 -11.8 L74.5 * S O P  
J-lZ40 5-1440 -204 128.4 4 1 . 2  8.1 .726 107 .7  .332 1.438 228.8 394.5 .961 1.9160 9 6 . 4  1 . 1 3 9  - 4 . 9  -10.6 35.5 . L I E  
1 3 - 4 1  9 . 9 1  5 . 6 2  3 . 5 0  6 . 9 0  4 . 3 5  13.21 W l / l  17.5 4 1 . 1  2 4 . 3  .391 4 . 7 5 2  13 .4  195.2 -8.5 99.80  1 .467  
._. _ _  
APHEL PSI  2 
APHEL PSI  4 
APHEL PSI  6 
- A  E __ - - - . - __ _ _ _  . - -- . . __ . 
.e67 96 .7  .e82 .785 197.7 450.4 . S O 3  1.0060-108.8- 
1.381 7 8 . 0  -424 1 . 1 6 3  4 1 . 2  178 .0  . I700  1.656A 9 1 . 1  
.749 109 .6  .347 1.114 237 .4  363.7 ,986 2.0590 9 6 . 0  
8 . 7 9  4 .75  12 .68  2 /1 /1  75.0 4 9 . 6  30 .4  .499 3.811 
U18SlON OURATION 0 580 CA7S 
MARS A R R I V A L  DATE s L4SlP.10 
31  JAN 1999 
V 2 1 L OECLZ RAE SPEED2 
V 4 I 4 DECL4 R A 4  8PEEOI 
V 6 I 6 OECL6 RAE 8PEED6 
INC -RAP -0ECLP ETA PLRIC 
1.221 - 3 . 3  - 1 1 . 4  L61.C , 3 4 7  
. s o 1  2 . 5  3 . 8  195.0 .lo1 
1 . 1 5 0  - t . t  - 8 . 0  28.3 ,207 
1 1 . 5  193 .4  - 1 . 4  104.70 1.401 
_. 
WARS ARRIVAL DATE = 245le20  (10 FEB 1999) - -- - -- -. 
5- 830 9-1007.4 ,173  3 8 . 0  28.0  2.1  ,858 8 6 . 2  ,283 .771 170 .2  454 .0  ,553 ,989 106.1 l.Ll2 - C . L  -1.5 L86.S ,347  
6-1007.4 5-1ZZO ,347 298.9  - 1 1 . 7  - 3 . 0  1.2180 78.1  ,422 1 .161  41 .1  1 8 1 . 6  .6700 1.851 88.9 .592 2 . 7  1.8 1 9 2 . t  , 1 5 1  
# - I t 5 0  0-1390 -288 111.3 2 7 . 6  P.0 ,806 114.4  ,417 1 .738  253 .4  388.4 1 .013  2 .4620 9 1 . 9  I . 1 6 2  - 1 . 2  t.8 C4.1 . t o t  
1 4 - 1 0  10.79 4 . 3 2  3 .31  4 . 7 2  6 . 4 7  12 .61  2 /1 /1  8 2 . 8  77.0  3 2 . 4  .499 3.101 l e . ¶  l O J . 8  1 . 5  105.30 let91 
5- 840 5-1005.0 . i s 9  2 4 . 6  23 .0  2 .2  .E61 9 0 . 4  .e71 . 7 7 5  181.0 451.6  .565 .9850 lO5.L 1.215 - t . 6  -9.L t 8 4 . 4  ,332 
5-1005.6 5-1220 ,332 298.9  - 1 3 . 1  - 3 . 2  1 .381  79 .1  ,417 1.165 37.9  181.3 ,6790 1.651 6 9 . 1  -593 3 . 0  6.1  193.5 . a 1 9 6  
0-1230 5-1400 -274 1 % 3 . 2  28.t. 2.2 ,796  1 1 3 . 6  .401 1.682 210.4  372 .9  1.008 2.3570 9 3 . 7  1 .171  - 1 . 3  1 . S  2 2 . 4  . t o 5  
15-14  10.26 4 . 1 6  3.L8 6 . 6 9  8.10 12.86 W i l l  82.0  6 5 . 5  34 .0  .547 3 .423  13 .5  19L.9 6 . 7  107.40 1 . 3 2 5  
5- 650  5-1006.0 
5-1008.0 5-1220 
3-1250 5-1410 




5- 860 5-1007.5 ,191 1 5 . 2  
5-1210 ¶-1420 .246  118.8 
1 3 . 2 s  9 . 9 4  
3-1oor.s 1 - 1 2 ~ 0  ,348  298 .9  
5- 670 5-1009.7 
5-1009.1 5-1220 
J-1250 5-1430 
5- 880 5-1012.3 
5-1012.3 5-1220 
5-1250 5-1440 
5- 890 5 - 1 0 1 3 . 2  
5 - 1 O l B . t  5-1220 
5 - l e I O  5-14YO 
3 2 1  1 6 . 1  
,367 299.2 
-231  122.4 
13 .38  10.02 
,216  19 .3  
.392  299 .8  
.el9 127.5 
13.74 1 0 . 2 9  
.298 23.9 
.422 300 .8  
.221 138.1 
14.62  11 .07  
19 .5  
- 1 2 . 8  
2 8 . 9  
4 . 2 8  
1 6 . 9  
- 1 1 . 6  
2 9 . 9  
4 .57  
1 5 . 4  
- 1 0 . 2  
31 .6 
s.00 
1 5 . 0  
- 8 . 8  
35.0. 
5 .58  
15.2 
- 7 . 5  
4 4 . 9  
8 .30  
5- a40 ~ - 1 o o t i . s  
5-1006.3 I - 1 2 3 0  
1-1280 5-1400 
5- 810 5-1006.6 
5-1008.6 5-1230 
3-1260 5-1410 
5- B70 5-1010.3 
8-11160 5-1430 
8-  880 9-1011.1) 
5 - 1 O l C . S  '3-1230 
0-1L80 1-1440 
I- 890 9 - 1 0 1 5 . B  
6 - 1 0 1 S . B  l i - I t S O  
?1-ioio.s a-1230 
s-teao 8-24t~o 
9- 880 9-1008.8 
S-IOOS.~ s - i m o  
I-SL70 1-1410 
I- or0 11-1011.0 
(I-IOll.0 6-lL40 
I - ~ C I O  6-1480 
,160  26 .4  23.3 
.334 299 .8  - 1 4 . 4  
.309 115.3  2 7 . 0  
14.45 11 .17  4 . 1 6  
.169 18.8 1 9 . 7  
,336  299 .8  - 1 4 . 1  
14.11 10.82 4 . 2 7  
.292 i i 7 . r  e i . 5  
2.2 





2 . 9  
2 .0  
-2.8 
3 . s  
3.37 
1 . 9  
-e.s 
4 . 7  
3 .44  
1 .7  
-2.4 
8 . 3  
3.15 





















9 3 . 6  
78 .9  
112.8 
5 .74  
9 6 . 5  
78.1 
111.8 
5 . 3 7  
9 9 . 4  
7 6 . 9  
110.8 
5.02  
102 .4  
75 .4  
109 .7  
4 . 7 2  
1 0 5 . 4  
7 3 . 7  
1 0 8 . 5  
4 . 7 7  
.273 .779 189 .8  450 .8  
.418 1.164 38.8 181 .4  
.387 1 , 6 2 6  246 .9  379.0 
1 2 - 7 6  2/1 /1  82 .1  S 6 . 0  
.283 .784 197.1 450 .7  
.423 l . i 6 l  4 1 . 3  1 8 1 . 6  
.374 1 .572  242 .9  384.7 
12 .89  2/1/1 82.8 4 8 . 2  
.298 .790  203.9 4 5 0 . 8  
,429 1 .15s  4 5 . 1  181.9 
.362 1.522 2 3 8 . 6  390 .1  
13 .06  2/1/1 8 3 . 9  4 2 . 0  
.318 .800 209.9 451.0 
.438 1 .148  4 9 . 6  182.3 
.351 1.476 234.0 395.2 
13.28 2/1/1 8 5 . 2  37 .8  
.343 -813 215.5  451.3 
.449 1 .140  1 4 . 8  182.7 
.343 1 .433  2 2 9 . 2  400 .1  








30 .4  
. 5 5 1  
-6590 
.971 


























1 .652  
1 .Be50 
.338 
1 0 5 . 3  
89.0 
9 5 . 3  
3 . 1 4 2  
101.8 
88 .8  
9 6 . 6  
3 .815  
106.7 
88.8 
9 7 . 9  
4 . 2 1 2  
107 .7  
6 8 . 2  
9 8 . 9  
4 . 7 4 9  
1 0 9 . 1  
8 7 . 8  
9 9 . 9  
5 . 4 8 3  
l . L l 7  
.594 












12 .5  
1.241 
. l 7 9  
1 .140  
14 .1  
1 .190  
- 3 . 0  
2 .9  
- 1 . 3  
l G t . 9  
- 3 . 3  




t . 4  
-3.s 
194.8  
- 3 . 9  
2.2 
- 3 . 4  
198 .3  
- 4 . 0  
I . 9  
-6.9 
198 . 6  
-10 .4  
6.3 
. e  
4 . 0  
-11.3 
5 . 7  
- 3  
. 6  
-11 .7  
5 . 1  
- . 6  
- 3 . 1  
- 5 1 . 7  
4 . 5  
- 3 . 5  
-8.8 
-11.3 
4 . 0  
-14 .9  
-10.2 
L85.4 















187 .0  
4 0 . r  





















. r i z  
- MARS ARRIVAL DATE : 2451230 ( 2 0  FEB 1999) 
2 . 1  .E60 9 0 . 1  .272 -774 180.2 4 1 2 . 0  .563 .9850 1 0 5 . 3  1.214 -2.8 - 9 . 1  L85.4 .334 
- 3 . 1  1 .381  79.1 .417 1 .164  3 8 . 0  184 .8  .6780 1 .649  86.8 .598 3.2 8.8 190.9 , 1 5 6  
2 .1  .a21 115.8 .445 1 .809  P56.3 374 .3  1 .004  2.6140 9 4 . 4  1 . 1 9 2  - 1 . 1  2.3 20.1 .e27  
3.28 8 . 6 8  7 .01  12 .97  2/1/1 89.5  63.7 3 4 . 1  .540 3 .415  1 5 . 2  194 .4  8.9 107.60  ..3OI 
2.1  -862 9 3 . 3  .273 .778 189,O 411.1  . 5 6 5  .9910 101.4 1 .217  - 3 . 0  - 1 0 . 4  288 .2  ,336 
-3 .5 1.581 78.9  ,418 1 .163  3 8 . 6  184 .8  ,6770 1 .649  86 .8  .197 3 .1  8.5 190.7  .116 
2.3 . e09  114 .9  .425 1.727 252.6 380.2  .994 t . 4 6 0 0  9 6 . 0  1 .183  -1 .2  2 . 1  20.1  , 232  
5 - 2 8  8.69  6 . 5 8  13.06 2/1 /1  8 9 . 6  5 4 . 6  33 .0  . I 3 3  5 . 5 2 5  1 4 . 3  194.4 6 . 4  107.tO 1 . 3 4 %  
.190 1 6 . 2  1 7 . 1  2 . 1  ,865 9 6 . 3  .283 2 8 3  196.1 4 5 1 . 0  .?id1 1.0040 105.9 l . t ? Z O  - 3 . 3  - I l . 2  288 .7  ,548  
,346 299 .9  - 1 2 . 7  - 3 . 3  1.380 78.1 -422  1.160 4 1 . 2  185.0 .6700 1 .649  8 6 . 4  .J9S 2 . 9  1 . 7  180.7 .1S7 
,215 1 2 0 . 5  28.1 2.8 ,193  113 .9  ,406 1.852 248.4 3 8 5 . T  ,981  2.3230 9 7 . 3  1 .975  - 1 . 4  2 . 1  2 2 . 7  ,239 
13.96 10.65  4 . 5 5  3 .31  8 . 7 2  8.11 13.18 2 /1 / l  90 .3  4 7 . 0  3 0 . 5  .496 5 . 1 9 8  12.Z 194.9  2 . 6  1 0 5 . 4 0  11.308 
. e l 8  1 7 . 0  1 1 . 1  
.36? 300.2 - 1 1 . 1  
. e 5 9  123 .9  2 9 . 0  
14 .00  10 .63  4 . 9 8  
2 . 0  .868 9 9 . 2  .e98 -789 203.2 4S1.1  .S54 1.0240 106.7  1 .P25  -3.8 -11.8 272.1 .Sa7 
- 3 . 0  1.379 76 .9  .429 1 . 1 5 5  4 4 . 9  l S 5 . 2  .66OO 1.8SO 86.1 ,592  t . 8  6 . 8  1 8 8 . C  .160  
3.1 .777 112 .9  .390 1.1181 244.0  390.9 .987 2.2030 90 .5  1 .184  -1.8 8.0 L8.l . e48  
I . 3 I  6 - 7 7  5.67 13 .31  2 /1 /1  9 1 . 2  4 0 . 8  L7.8 ,447 4 . 1 9 3  1 1 . 1  1 9 5 . 9  - 1 . 1  lOL.90 1 , 4 2 8  
.e53 20.0  1 9 . 0  1 . 6  ,873 102.1 .31l  ,798  209.2 451 .3  , 5 4 4  1.0510 109.7 1.231 -3.8 - 1 1 . 6  876.1  ,391 
,391 300.9 -9.3 - f . 6  1.878 7 5 . 5  ,430 1.146 49.5  185 .5  .848D 1.651 8 5 . 7  ,588 L.3 8 . 0  186.5 .164 
. 2 4 l  128.1 30.9  3 . 8  . I 8 0  111 .8  ,375 1 . 5 2 5  239.2  395.9 .953 2.0960 99.6 1.116 - t . 4  1 . 0  30.9 . t 5 7  
l 4 . 2 3  10 .18  1.55 3.45  6 .85  3.26  13.47 W l / l  9P.5 36.0 L4.J .393 4.72E 11.9 197.6  - 4 . 9  IOO.30 1 . 4 8 1  
.LO3 2 4 . 0  1 J . t  
. r e 1  301.9 - 6 . 1  
.tL9 1 S h . l  3 5 . 5  
14 .78  11 .20  6.L4 
,188 17.3 17.3 
, 3 4 8  801.1 - 1 4 . 0  
e806 l L t . 8  26.5 
14.b6 11.90 4.5L 
1 . 6  
- 1 . 6  





5 . 4  
S.36 
,881 105.2  .34P ,810 L14.8 451.6 ,533 1.06TO 1 0 9 . 1  1.L40 - 4 . 0  -11.) t 8 0 . 7  , 4 2 1  
1.376 73.8 ,449 1.140 5 4 . 6  181.9 . 8 t8D 1.6B2 S 1 . t  .SOL t.0 9 . 3  1 8 4 . 8  ,189 
.743 1 1 0 . 5  .363 L.4TL 231.3 400.7  .OS8 t .0060 100.1 1.148 - 4 . 1  - 3 . 5  57 .4  . t r :  
6.97  4 . 9 6  13.72 W 1 1 1  99.9 33.7  t1.L .340 5 . 4 3 7  13.0  l B 9 . B  - 8 . 4  S r . 6 0  1.1108 
- M A R 8  A R R I V l L  D A T E  S 2431L40 ( L 1111 19991 ~~ 
.E64 9 6 . 0  .E83 ,761 191.6 451.3  ,560 1.00LO 1OJ.9 1.220 - 3 . 3  -11 .1  L89.8 . 3 4 B  
1.381 76.L . I L L  1.160 41 .0  186 .2  ,6710 1.610 8 4 . 1  .SO0 3 . 1  8.4 1 8 1 . 1  ,160 
.6Lt 116.1 ,446 1.161 (13.0 366.) .91T 1 .5¶30  B6.1 1.190 - 1 . 1  8.5 21.4  .e81 
6 . 7 6  6 .98  13.14 t / l / l  97 .1  4 6 . 1  SO.8  ,404 3 .700  14.1 l B 8 * 9  9 . 3  1 0 1 . B O  as389 
33 1 
8lOPOVER 1IWE f 30 D A I S  1999 OUTBOUND SYlNGBY MIS3ION OURATIQN = 600 C A Y 3  
UARS ARRlVAL DATE 5 2451140 
2 2  NOV 1996 - -_ . . - - 
LAUNCH SWNGBV-JPEEOI 
SUNGBY ARRIVE 3PEEO3 
DEPART RETURN SPEEOI 
PROP _- -- - 
-. .- _ _  - . 
5- 610 5-1002.2 .176 
5-1002.2  5-1140 -530 
5-1170 5-1450 . O B 5  
1 3 . 3 4  
S- 860 5-1004.0 .EO1 
1-1004.0 5-1140 .346 
13 .62  
5-1170 5-i460 ,088 
R A 1  OECLl 
R A 3  DECL3 
R A 5  OECL5 
AERO_-DVL _ _  
1 0 . 3  1 7 . 9  
303 .4  - 6 . 1  
126 .0  - 1 . 8  
6 . 5 1  4 . 3 6  
1 1 V 1 PSI 1 ECCEN SWA THE11 THE12 PERIH APHEL PSI  2 V 2 I 2 DECLP RAP SPEED2 
I 3 V 3 PSI  3 ECCEN SWA THE13 THE14 PERIH APHEL PSI  4 V 4 I 4 DECL4 R A 4  8PEEC4 
I 5 V 5 PSI  5 ECCEN SMA THE15 THE16 PERIH APHEL PSI  6 V 6 I 6 OECL6 R A 6  SPEED6 
OVA - _ ~ V A - - O V O E V R  T Y P E  SUN A SUN R- !"PA _ _ - A  E - INC RAP DECLP ETA FERIC 
2.5 ,869 9 4 . 9  .269 .785 193.7 448 .9  .574 .9960 1 0 5 . 0  1.221 -3.0 - 1 0 . 9  260.4 . 3 3 0  
-1 .4  1.419 80 .7  ,479 1 .334  2 9 . 1  142.9 .6940 1.974A 115.1  . 6 7 4  2 . 0  - 8 . 3  210 .1  . 302  
- 2 . 9  .e65  9 4 . 2  .e74 1 .317  191 .2  397 .8  .9s7  i . 6 7 8 0  9 7 . 8  1 . 1 1 3  3 . 9  32.9 24 .9  . z i i  
6 . 8 3  10.20 0.15  12.73 2 /1 /2  25.8 3 6 . 9  4 2 . 7  . 5 5 3  2.744 1 i . z  191.0 - 6 . 5  $10.80  .965 
1 3 7 . 1  2 . 7  -1.8 -619 9 2 . 9  .281 1 .305  187.6 403 .9  .938 1.6710 9 9 . 2  i . 1 1 2  3 . 0  2 8 . 7  32.6 ,224 
. WARS ARRlVAL O A i E  = 2451140 122 NOV 19961 --- - 
9 . 6  15 .7  2 . 5  a872 9 7 . 8  .e82 ,791 201.0 448 .9  ,568 l . b l 3 0  1 0 5 . 6  1.225 - 3 . 4  -11 .0  263 .2  . 5 4 6  
302.5 - 5 . 7  - 1 . 4  1 . 4 1 9  7 9 . 6  ,483 1.328 32.5  143.6 -6870 1.9701 1 1 5 . 2  .671 1 . 9  - 8 . 3  209 .7  ,303 
6 . 7 7  4 - 7 1  6 - 0 5  10.22  2 .06  1 2 . 9 3  2 /1 /2  2 6 . 2  2 9 . 6  3 9 . 3  .SO3 2.974 1 3 . 0  191.1 - 9 . 0  108.40 .994 
5- 870 5-1006.3 ,234 1 1 . 6  1 4 . 7  
5-1006.3 5-1140 ,368 3 0 1 . 6  - 5 . 2  
5-1170 5-1470 ,087 149.5 4 . 0  
14 .14  7.25 1 .21  
5- 8 4 0  5-1001.0 ,159  1 6 . 8  2 1 . 5  
5 - t 0 0 1 * 0  3-1150 , 323  301.4  - 7 . 0  
8-1160 5-1440 ,132  114 .1  -16 .6  
1 2 . 8 3  6 .96  4 - 1 9  
5- 650 5-1002.6 . i l l  1 1 . 4  18 .2  
5-1002.0 5-1150 m330 301.0  - 6 . 7  
5-1180 5-1450 ,104 123.2 - 2 . 9  
1 2 . 5 2  6 . 6 4  4 . 3 4  
5- 866 5-1004.5 
5-1004 .5  5-1150 
5-1160 5-1460 
5- 870 5-1006.7 
5-1006.7 5-1110 
5-1100 5-1410 
5- 880 1-1009.5 
5-1009.8 5 - 1 1 5 0  
5-1180 5-1480 
.200 1 0 . 4  
.346 300.3 
.094 133.7 
12 .73  6 . 8 3  
.e32 1 2 . 2  
,367 299 .7  
.090  141 .7  
13.19 7.26 
.270 1 5 . 8  
.395 299.4 
,091 118 .7  
13.90 7.93 
1 5 . 9  
- 6 . 2  
3 . 0  
4 . 6 9  
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MISSION OURATIeN = 000 O A I S  STOPOVER TIME = 30 DAYS 1999 OUTBOUNO SWINGBY 
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14.83  1 0 . 8 2  0 . 4 2  4 . 0 1  7.40 2 .40  14 .47  2 /1 /2  75.9 1 0 . 7  1 3 . 9  ,239 8 . 2 6 8  21.8 202 .0  -20.4 92.60 1.738 
5- 030 5-1006.5 
5-1000.5 5-1210 
5-1240 5-1430 
5- 040 5-1004.9 
5-1004.9 5-1210 
5-1240 5-1440 
5- 650 5-1005.4 
5-1005.4 1-1210 
5-1240 5- i450  
5- 860 5-1007.0 
9-1001.0 5-1210 
5-1240 5-1460 
5- 010 5-1009.1 
5-1009.1 5-1210 
5-1240 5-1410 
5- 880 5-1011.7 
5-1140 5-1480 
5-ioi1.r 5-1zio 
5- 890 5-1014.7 
5-1014.1 5-1210 
5-1240 5-1490 




5- 030 5-(007.4 
5-1007.4 5-1220 
5-le50 5-1430 
_- MARS ARRIVAL DATE = 2451210 ( 3 1  JAN 1999) - 
- 1 7 0  3 5 . 8  2 5 . 9  2.2 .e19  8 6 . 6  .260 .772 171.2 453.4 .556 ,988 105 .9  1 .213  - 2 . 2  - 7 . 5  265 .0  ,343 
12.14 0 . 7 6  4 . 2 8  3 .37  6 . 7 8  4 . 4 8  12.88 2/1/1 74.7 4 3 . 0  32 .8  .512 3.538 11.4  192 .5  6 . 0  105.60 1.L99 
.343 290.1 -10.0 - 2 . 8  %.sei 78 .3  . 4 t 2  i . i 6 4  40 .3  i r 7 . 9  .era0 1 . 6 5 6 ~  9 1 . 0  . 5 9 i  2 . 6  3 . 7  195 .3  . l 6 0  
. L O B  121 .4  34 .9  4 . 1  -737 108.8 .339 1.475 2 3 3 . 2  389.2 .975 1.9750 9 7 . 3  1 . 1 4 4  -3.0 - 4 . 3  2 9 . 8  .e21  
,159  2 3 . 3  2 2 . 8  
,330 2 9 8 . 2  -12 .0  
,204 128 .4  4 1 . 2  
11.85 8.50  4.15  
. i r o  1 8 . 4  1 9 . 2  
.334 298 .1  -11 .6  
.269 157 .9  6 0 . 6  
13 .62  10 .26  4 . 2 9  
.193  1 4 . 2  1 6 . 7  
-347 2 9 8 . 2  -10 .6  
.212 123.6 -18.8 
.e23 15.3 15,3 
. l 5 l  132 .8  4 . 3  
11.65 8 . 2 2  5 . 0 3  
i2 .m 9.12 4 . 5 9  
.36r  298 .4  - 9 . 4  
2.L .e62  9 0 . 6  .269 ,176 181.7 4 5 1 . 3  . I 8 7  .9850 i 0 5 . 2  1.213 -L.O - 9 . 2  P03.8 a330 
6 . 1  .726 107.7 .332 1 .438  228.8 394.5 .961 1.9160 9 8 . 4  1.139 - 4 . 9  -10.0 3 5 . 5  ~ 2 4 2  
3.35 6 . 1 5  4 . 3 5  13.21 .2/1/1 74.0 4 1 . 1  34 .1  .)I2 3 . 4 1 3  1 2 . 0  191 .7  4 . 7  101.30 1.333 
2 . 2  .a64 9 3 . 8  .272 .780 190.2  450.5 .567 .9920 1 0 5 . 3  1 .218  - 3 . 0  -10.5 204.7  ~ 3 5 4  
16 .5  ,714 106.5 ,328 1 .404  224.1 399.5 ,946 1 .8610 9 9 . 4  1.134 - 1 5 . 1  -39 .1  40 .3  e364 
3.35 6 . 1 6  3 .98  1 5 . 5 0  2/1/1 74.3 5 6 . 3  32 .8  .539 3.538 11.7  191.0 1.9 106.60 1*30? 
- 2 . 9  i . 3 8 2  7 9 . 1  ,418 i.100 37.6  i n . 8  .a790 1 . 6 5 7 ~  9 1 . 7  .594 2 . 8  4 . 2  i90.s .159  
- 2 . 8  1 .382  78.9 .420 1 .167  38.5 i 7 7 . 7  .or70 1 . 6 5 7 ~  9 1 . 6  .593 0 . 7  4 .0  196.0 . i . ~ s  
2 . 2  .867 9 6 . 7  ,280  ,185 197.7 450 .4  ,163  1.0060 105.8  1 .221  - 3 . 3  -11 .4  267 .2  -347  
- 2 . 7  1.381 18.0  .424 1 . 1 6 3  4 1 . 2  178.0 .6100 1.656A 9 1 . 5  .591 2 . 5  3 . 6  195 .0  . i 8 1  
-11.1 .TO2 105.3 ,323  1.371 219 .3  404 .8  ,928 1.8140 100.5  1 .129  1 2 . 5  5 4 . 3  7 . 9  .338 
3.38 6 . 7 9  4 . S 3  14.97 2 / 1 / 2  75 .0  4 8 . 9  3 0 . 4  .499 3.811 1 1 . 5  1 9 2 . 4  - 1 . 4  104 .70  1 . 4 0 1  
2 . 1  .e71  99 .6  ,298  ,792  204 .1  450.5 .5S6 1.0280 1 0 6 . 6  1 .220  - 3 . 7  -11.8 210.5  e307 
- 2 . 6  1.380 76.9 .431 1.158 4 5 . 0  178.3 . e590  1.656A 9 1 . 3  . I 8 7  L.3 3.1 193.6  . I O 0  
- 3 . 0  .690 103.8 ,321 1.342 214.2  4 0 9 . 6  ,911 1.7720 101.4  1.124 4 . 5  3 4 . 3  36 .7  . L ? 1  
3 .43  6.83 3 . 1 9  13.71 2 /1 /2  16.1 2 8 . 2  27 .5  .447 4.L09 1 2 . 0  1 9 3 . 5  -1.0 102.30 1 . 4 1 3  
. m a  1 8 . 6  1 4 . 9  e.o .e77 102.0 .si9 ,801 210.5 450.7 ,546 1.0570 107.7 1.233 -3.9 -11.8 274.5 .392  
.392 298 .9  - 0 . 2  -2 .4  1.378 75.4 .439 1 . 1 ~ 0  4 9 . 7  1 7 8 . 8  .e450 i . 6 5 6 ~  9 1 . 0  .see 2 . 1  2 . 7  i 9 i . o  . i w  
. i s 5  1 4 1 . 9  9 . 5  -1.1 ,679  102.2 .sei i . 3 ~  209.1 414 .4  ,893  i .7350 102.4 1 .120  2.8 2 9 . 3  40 .8  .ers 
1 1 . 9 1  8 . 4 8  5 .62  3 . m  6.90 2 . 8 6  13 .71  2/1 /2  77.5 21.5 24.3  .?,SI 4 . 7 5 2  1 3 . 4  195 .2  - 8 . 5  09.80 2 .461  
.423  299 .8  - 7 . 1  - 2 . 3  1 .376  73.7 . 4 5 i  i . 1 4 1  54 .9  i r 9 . 3  .sem 1 . 6 5 6 ~  90 .6  .5ro  1.8 2 . 5  i 8 9 . 1  ,171 
,299 2 3 . 3  l S . 2  1 .8  .885 105.7 3 4 4  ,815 216.1 4 5 1 . 0  .534 1.0950 109.1  1 .242  - 4 . 1  - 1 1 . 4  2 7 9 . 0  .423  
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-4.0 1 . 3 8 1  78.3 . 4 2 Z  1.162 40 .6  191 .3  .6720 1 .633  
4 . 7  . I67  113 .3  .398 1 . 5 1 6  239 .1  406.1 .912 2.1190 
3 .45  6 . 8 5  1 . 6 9  14.34 2 /1 /1  1 0 3 . 3  2 7 . 6  31.4 .493 
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3.60  7.00 4 . 6 0  14.73 2 / 1 / 2  1 0 1 . 1  26 .5  21 .1  .395 
105.9  1 .219  - 3 . 3  
82.0 ,606 3.4 
102.7  1 . 1 1 9  - 3 . 1  
3 .701  16.1 190.3 
- 1 1 . 0  270 .5  
1 0 . 9  1 8 6 . 5  
3 . 8  4 0 . 7  
8.1 106.50 
.247 21.8 1 5 . 2  
.390 3 0 3 . 8  - 1 1 . 0  
.214 140.7  2 . 0  
13 .62  10.02 3 . 4 2  
107.7  1.229 - 3 . 6  '-11.4 2 7 6 . 0  
8 1 . 2  -599  2 . 5  8 . 1  183.4 
104.0 1 . 1 4 0  5 . 8  3 7 . 5  4 2 . 9  
4 . 6 0 1  1 1 . 5  200.7  - . 7  101.20 
9 190 
. 1 7 1  
, 5 2 6  
1 .424  
. e 8 5  2 6 . 1  1 1 . 3  1.4 . E 7 7  104 .6  a340 . 8 0 5  2 1 3 . 2  412.4 .531 1.0790 
. 4 1 8  304.6 - 9 . 2  - 2 . 9  1.378 74.0 ~ 4 4 9  1.114 6 3 . 8  191 .8  .63lD 1 ,856  
.le8 149.3  10.8 - . 6  -713  108.4 3 8 1  1 . 3 5 1  2 2 2 . 3  419 .2  .E63 1.8390 
1 3 . 8 1  10.09  6 . 0 9  3 .72  7.12 3 . 9 9  14 .13  2 / 1 / 2  106.2  17 .6  2 1 . 9  ,543 
109.0  1 .237  - 3 . 9  
80 .7  . s 9 4  2 .1  
104.7  1.131 2.4 
5.274 11.2  202.9  
-10 .9  2 8 2 . 6  
6.9  1 8 1 . 1  
L8.2 55.4 




1 .A60  
9- e o 0  9-1020.6 
I -1020.8  1-1250 
s-1280 5-1500 
* 3 2 3  3 1 . 1  1 5 . 9  
. 4 5 2  306.4 - 7 . 7  
-170  1 5 7 . 1  1 1 . 3  
1 4 . 4 0  10.10 6 . 9 2  
110.6 1 .247  - 3 . 9  -1O.L 2 8 7 . 1  
8 0 . 1  ,569  1 . 7  6 . 0  i80.1 
101.3 1.123 1 . 1  2 6 . 6  6 4 . 2  
6 , 1 9 8  1 1 . 9  205.8 - 7 . 7  9 6 . 2 0  
1.1 .e87 107.7 3 6 8  , 820  2 1 8 . 2  462.7 ,519 1 .1220  
a 3  .697 106.1 , 3 5 5  1.311 216.6 423.5 , 8 4 5  1.7770 
- 2 . 6  1 .576  7 2 . 2  .463 1 . 1 3 6  6 9 . 2  192 .0  .6100 1 . 6 6 1  
3 .69  7.29 3.58 14.39 21112 107.3  13.9 1 8 . 6  - 2 9 5  
UARS ARRIVAL DATE : 2451260 I22 HAR 1999) -- . - . . - 
9- OLIO 1-1006.3 
5-1008.8 5-1260 
9-1290 5-1410 
-167 22.3 20.4  2 .0  .860 92.7  .278 .77$ 187 .2  452.0 .S62 .9890 l o ¶ . )  1.211 - 2 . 9  - 1 O . t  2 6 8 . 3  
,139  303.6 -20.3 -1 .0  1.383 79.3 ,418 1,169 37 .0  194 .1  ,8810 1.657 60.3 -816 4.4 1 4 . 1  167.4 
e309 136.9 2 3 . 9  2 . 6  .a15 110.6 .454 1 .687  249 .6  401 .9  ,922  2.4520 102.8 1.185 - 1 . 2  0.8 33.0 
14.03 11.26 4 . 2 1  3.18 8.97  7 .02  14.63 Will 108.0 2 9 . 1  35.3 . I 2 3  3.302 L3.2 1 0 0 . 4  16.3 109.00  
.159 
~ 1 6 9  
1 . t o 4  
,350  
. I  70 
I . E 6 3  
.367 
. 1 7 t  
,330 
1. S46 
. a t 1  
. S C L  
5- 660 9-1010.1 
5-1010.1 5-1260 
5-1290 1-1460 
.IO5 19.7  1 7 . 7  
.310 303.9  - 1 7 . 4  
- 2 8 5  141.2  2 4 . 8  
14.44 10.66  4 .48  
. E l l  20.1 16.1 
.SO? 304.4 - 1 4 . 5  
-267 146 .1  E9.1 
14.40 10.77 4 . 8 5  
a 4 1 1  306.4 -9.0 
-211 149.9 9.8 
14.40 10.54 0.OL 
.mi 2 r . o  11.4 
1 . 9  ,661 91 .1  .e84 .779 194.3 4 1  
-4.4 1.382 78.4 .423 1 . 1 6 5  40.0 19 
3.1 .791 115.4 ,428 1.186 244 .1  40 
3.58 6.98 6.38 t 4 . 6 8  2 / l / l  108.1 2 
.o .558  1.0000 
.e ,6730 1.658 
8.4 .906 1.2610 
8.2 32.1  sY91 
i 0 6 . 0  80 1 . m  .E13 
-3.3 8
103.1  1 . 1 7 1  -1.8 
3.614 16.6 t00.4 
- 1 1 . 0  271 .4  
12.3  185.0 
6 . 7  3 9 . 3  
11.4 107.40 
- 1 1 . 3  t7Y.O 
10.4 164.3 
5 . 5  4r.1 
6.2 1 0 4 . l D  
1 . 7  -664 9 6 . 3  ,296 ,784 200.8 4 
- 3 . 9  1.381 77.2  .430 1.161 4 3 . 9  1 
3 . 7  ,769 l l S . 8  .408 1.104 238.6 4 
3.83 7.03  5.02 14.81 ?./l/l 109.5 
1.3 . e74  104.2 .339 .802 212.3 4 
-3 .1  1.379 74.1 ,410 1.148 13.3 1 
- . O  ,729 110.4 ,378 1.380 227.1 4 
3.85 7.P) 4.g3 14.76 L / l / 1  111.4 
.e . S S 1  1.0170 
.3 .6620 1.660 
1.7 ,891 1 .1170 
.4 1 8 . 8  ,446 
' .8 .(I30 1.0740 
.I .6320 1.661 
.e L2.3 .345 
;.e . O S 8  1.9010 
1 0 6 . 7  1 .222  - 3 . 1  
79.7  .e10 3 . t  
104.1 1.119 -4.0 
4.020 ~4.1 e01.1 
109.0 1.231 -3.0 -10.0 ee3.e 
105.e 1.136 L.O ea.7 51.3 
s . w e  10.0 eo4.t -2 .5  PS.OD 
76.7  ,602  2 . t  7 . 3  16i .2  
I- 890 5-1018.2 
~ - 1 0 1 8 . t  5 - l L 6 O  
I-1290 5-1490 
5- 900 I-lObl.9 









. I er 
335 
WX33ION DURATION : 640 C A Y 3  
M A R 3  ARRIVAL O A T E  i 24ll140 
8TOCOVER TXME D 30 O A Y 3  1999 OUTBOUND SWINGBY 
_ _  22 NOV 1998 
LAUNCN 8UNGBY--aPEEOl R A l  ' O E C L l - - i - l  . - V  1 PSI  1 ECCEN SWA THE71 THE12 PERlH APHEL PSI  2 V 2 I 2 OECLZ RAE SPEED2 
8UNGBY ARRIVE 6PEED3 R A 3  OECL3 1 3 V 3 PSl  3 ECCEN SUA WET3 7HET4 P E R l H  APHEC PSI  4 V 4 I 4 OECL4 R A 4  SPEEOI 
DEPART RETURN 8PEEO5 R A 5  OECLS I 5 V 5 PSI 5 ECCEN SUA THETS THE16 PERIH APHEL PSI  6 V 6 I 6 OECL6 R A 6  3PEEC6 
-- -_. EVA __OVO---EVR TYPE SUN A SUN R KAPPA _ _  - A  E INC RAP OECLP E T A  CERIC 
WARS ARRIVAL DATE = 2451140 ( 2 2  NOV 1998) - -  - -  - .  
5- 650 I-fOO2.L .116 10.3 1 1 . 0  2.5 . e69  9 4 . 9  .269 .res 193.1  448 .9  .574 .9960 105.0 1 . ~ 2 1  -3.0 -10.9 260.4  .330 
5-lOOZ.L 5-1140 .330 303.4 - 8 . 1  - 1 . 4  1.419 80.7 .479 1.334 2 9 . 1  142 .9  .6940 1.974A 1 1 5 . 1  -674 2.0 - 8 . 3  210.1 ~ 3 0 2  
S - t t X l  1-1490 .IO1 1 7 4 . 3  1 . 2  - .2  ,641 88 .0  . S i 7  1.266 175 .7  4 2 1 . 9  .e65 1.668 1 0 3 . 1  1.109 1 . 9  2 6 . 7  5 3 . 7  .287 
13 .43  6 .61  4 . 3 6  6 . 8 3  10.20 2.25 13.99  2/1/2 25.8 1 5 . 4  4 2 . 7  A 5 3  2.744 11 .2  191 .0  - 6 . 5  110.00 - 9 1 5  
5-1004-0 5-1140 .346 102 .5  - 5 . 1  - 1 . 4  1 .419  79.6 .483 1 . 3 2 8 .  32.5 143.4 .6870 1.970A 115.2 .67¶ 1.9 - 8 . 3  209 .7  3 0 3  
5-1170 5-1500 ,116 184.7 -1 .1 .2 .635 8 5 . 9  .335 1.214 171.7 428.0 -833 1.675 105 .4  1.108 1 . 8  2 7 . 1  6 1 . 1  ,314 
14 .06  r.21 4 . 7 1  6 . 8 5  10 .22  2 . 5 0  14.50 2/1/2 2 6 . 2  11 .9  39 .3  .503 2.974 13.0 191.3 -9.0 106.40 a994 
5- 360 5-1004.0 .zO1 9 . 6  15 .7  2 .5  . 8 w  91.8  .28z .mi  201.0 448.9  ,568 1.0130 105.6  1.225 - 3 . 4  -11.8 263.2 .346  
NARS ARRIVAL DATE : 2451150 1 2 OEC 1998) - __ . - . ._-. - 
5- 820 5-1006.~ . i g 6  41 .5  26.6 2.3 ,860 83.2 .e96 . r m  i 6 3 . e  455 .1  .s43 i.ooi i 0 6 . 9  1 . 2 1 3  -1.8 - 5 . 7  e63.e . w e  
11-1006.L 5-1150 .362 299 .9  - 5 . 8  -1.5 1.406 78 .0  .468 1 .261  38.4 1 5 0 . 1  . 6 n o  1 . 8 6 0 ~  1 1 1 . 4  . w e  1 . 9  -7 .4  206.3 .e68 
5- 630  s-iooz.~ . i 6 0  26 .9  25.1 2 . 4  ,864 88.2 .269 ,776 111.2 4 5 1 . 2  .568 .985 10s.i 1.215 -2 .2  -1.0 e s 9 . 9  .see 
i 2 . i ~  6.25 4 . 1 1  1.88 9 . 2 6  2.00 11.22 z / i /2  31.1 z 4 . s  40.8 .559 2.868 7.9  190 .4  - 1 . 4  io9.eo 1 . ~ 4 4  
5-1180 5-1460 .094 133 .7  3 . 0  - 2 . 0  .661 9 4 . 6  .283  1.308 191.7 403 .8  ,938 1.6780 9 9 . 2  1.113 3.2 2 9 . 8  32.2 . e 2 6  
12 .70  6 .77  4 . 6 3  5 . 9 3  9 . 3 1  2 - 1 4  82.96 2/1/2 32.2 30.2 35 .9  -459 3 .247  6 . 1  191.9 a 2  105.¶0 f .051 
5-1002.5 5-1150 .328 301.1 - 6 . 8  -1 .6  1.408 80.2 .460 1 .279  31 .5  149 .1  .E910 1.861A 111.5 .S48 2 .1  - 7 . 4  2 0 9 . 1  .266  
5-1160 5-1470 .090 145.7 4 . 9  -1 .2  .655 93 .1  .291 1 .294  187.7 409 .6  ,917 1.6710 100.6 1.112 2 .6  2 7 . 6  3 9 . 6  ,242  
5- 840 5-1001.9 ,159  1 6 . 6  21.5 2 . 4  .86S 91 .7  .264 ,780 184.8  4 4 9 . 7  .SI4 .9860 104.8  1 . 2 1 7  -2 .6  - 9 . 5  259.7  a323 
5-1180 5-1480 ,091 158.7 4 . 4  - . 6  ,649 9 1 . 5  .302 1.280 183.6 415 .4  .E94 1.6660 102.0 1.111 2.2 26 .9  4 6 . 8  -261  
5-iooi.9 s - 1 1 ~ 0  .a23  s o i . 4  - 7 . 0  -1.0 1.406 80 .6  .459 t .280 30.4 148 .9  .6930 1 . 8 6 8 ~  i i t . 3  ,649  2.1 - 7 . 3  2 m . r  
1 2 . i ~  6 . 2 5  4 . 1 5  5 . 8 1  9 . 2 s  e . i o  13.54 e / i / z  31.0 1 9 . 8  4 1 . 3  .57r 2.834 9 . 5  i90 . i  -3.1 i i 0 . 4 0  %.os8  
5- 650 5-1002.8 ,175 1 1 . 4  1 8 . 2  2 . 4  .868 9 4 . 7  .210 .784 193.1 4 4 9 . 2  .572 .9950 105.0 1 . 2 2 0  -3 .0 -10.8 261.2 ,350 
5-lOO2.6 1-1150 ,330 301.0 -6.Y -1.6 1 .408  80.0  ,461 1.218 32 .0  149 .1  .6890 1.666A 111.3 ,641  2 .0  - 7 . 4  209 .4  ,266 
5-1180 5-1490 .OS7 171.5 2 . 4  - .2  .642 89 .7  .315 1.266 179.4 4 2 1 . 2  .a68 1.665 103 .5  1.109 1 . 9  2 6 . 9  54 .1  -283 
12.42  6.54 4 . 3 4  5.88 9 . 2 6  2.20 1 3 . 9 3  2/1/2 31.2 1 5 . 9  39 .5  .5Sl 2 . 9 6 2  11 .1  190 .2  -6 .0  109.10 1.081 
5-1004.5 ¶-1150 -346  300.3 - 6 . 2  -1.6 1.407 1 9 . 0  .464 1 .272  3 5 . 2  149 .6  .6820 1.863A 1 1 1 . 4  .645 2.0 - 7 . 4  2 0 8 . 9  ,267 
12 .99  7 . 0 9  4 . 6 9  5 . 9 0  9 . 2 8  2 .40  14 .38  2 /1 /2  3 1 . 7  1 2 . 3  36.4 .503 3.201 1 2 . 9  190.0 - 8 . 7  106 .90  1.106 
5- 860 5-1004.5 .LOO 10.4  i s . 9  2 . 4  . 8 r i  w . 6  . n o  200.4 449 .1  . se i  i.oizo 105.1 1 . 2 ~ 4  - 3 . 4  - i i . r  263 .9  . w e  
5-1180 5-1500 . % i o  i 8 3 . 0  -.3 .e .e30 81.6 ,331 1.253 175.2  427 .1  .e39  i . 6 6 8  io5 . i  1 . 1 0 1  1.8 21.2  6 i . 8  .so8 
5- 670 5 - i 0 0 6 . r  ,232 12.2 14 .8  2.4 . e76  100,s ,299  . n e  2 o r . i  4 4 9 . 5  .559 t .0360 106.6  i .zso -3 .0  -12 .2  ~ 6 7 . 2  ,367 
5-1006.7 5-1150 .36l 2 9 9 . 1  - 5 . 1  -1.5 1.406 1 7 . 1  .469 1.264 39 .4  150 .4  ,6110 1 . 8 5 8 ~  111.4  ,641 1 . 9  - 7 . 4  to6.i . e68  
. 1 3 . 8 3  7 .90  5 . 1 6  5.93 9 . 3 1  2.12  14.94 e / i /z  32 .4  9 . 2  32 .7  .445 3 .517  1 4 . 9  i 9 i . r  -11.5 104.20 1.134 1-1100 5-1510 -128 192.7  - 3 . 0  .I .629 8 5 . 2  .311 1.240 171.0 4 3 3 . 0  .BO5 1.676 106.9  1.106 1 . 1  2 7 . 6  6 9 . 3  .337 
- ~ _ _ _ - -  _ - -  MARS ARRIVAL DATE = 2451160 (12 OEC 1998) - - 
I- 020 ¶ - ioor . i  .eo1 4 3 . 2  
5-1007.1 5-1160 .368 2 9 8 . 5  
3-1190 5-1460 ,101 130.8  
12.14 6 . 9 6  
5- 8 3 0  5-1003.L .162 28.4  
9-1OOS.t 5-1160 .330 299.4  
1-1100 5-1410 ,091  1 4 2 . 2  
1 1 . 4 6  S . 3 4  
s- 840 5-iooe.5 ,159  1 7 . 8  
I - ~ I P O  5-1400 .om 154.9  
5-1002.1 5-1160 ,324 299 .6  
11 .39  6 .28  
5- 050 3-1005.8 .I74 12.3 
I-1190 5-1490 .096  168.1 
11.64  6 .51  
5- 860 5-1004.9 .199 1 1 . 0  
5-1004.0 5-1160 .346 296.9  
1-1190 5-1500 .lo5 180.6 
s-ig0s.a 5-iieo ,331 299.3  
12.14 7 .00  
5- 670 5-1007.1 .e31 12.6  
5-1007.1 5-1180 .367 298.5 
S-1190 5-1110 .121 191.4 
12.92 7 . 7 5  
5- 600 1-1009.8 . I 6 8  16.2  
S~lOO9.0 5-1160 .394 298 .4  
I -1190 5-1520 .142 200 .3  
14.00 8.r9 - - __ - -. __ - 
5- 820 5-1006.1 ,206 4 4 . 9  
1-1008.1 $-ti10 .3r4  291.7 
5-1200 5-1460 .111 128.5 
11.79 7.21 
5- 630  5-100s.o . i6s  29 .7  
5-1003.6 5-1170 .332 296.3  
5-1200 5-1470 .lo2 139.1 
10.98 6 . 4 6  
5- 840 . 5-1002.9 .119 18.6 
5-1002.9 5-)170 -525 296.5 
1 0 . 8 6  6 .34  
s-izbo 5-1400 .o9r  1 5 1 . 3  
I- eso 5- ioo3 .7  .173 13.0 
I-ioos.7 5 - i i r o  .ssi  296.3  
9-1200 5-1490 -097 t 6 4 . 4  
11.04 6.52 
5- 660 5-i005.s . i g r  11.6 
5-1005.3 5-1170 .346 298 .0  
5-1200 5-1500 .lo3 177.5 
11 .48  8 .94  
5- 070 9-1007.4 .229 13.1 
5-1007.4 5-1170 .367 297.7 
5-le00 5-1510 .I15 189.4 
lt.19 7.62  
5- 860 5-1010.0 .E67 16.8 
5-1010.0 5-1170 ,394 297.0 
5-1200 5-1520 ,133 199.5 
13.LO 8.59 
3- 890 3-lOlL.0 ,309 Ll.0 
6-le00 8-1630 ,150 LOI.0 
14.57 8.09 
5-1oie.o s-iiro  LO ~ 0 8 . e  
2 6 . 6  
- 6 . 2  
2 . 9  
4 . 7 0  
es.2 
- 7 . 4  
5 . 8  
4 . 1 8  
21.8 
- 7 . 6  
5 . 7  
4.15 
1 8 . 4  
3 .8  
4.33 
1 6 . 0  
-6.8 
.9 
1 4 . 9  
-6.L 
-2 .2  
5 . 1 6  
14.7  
- 5 . 6  
- 5 . 1  
5.79  
- 1 . 4  
4 . 6 1  
- -  
26.5 
- 6 . 6  
2 . 4  
4 .78  
25 .4  
-8 .0  
6 . 4  
4 . 2 0  
2 2 . 0  
- 8 . 4  
7 . 0  
4.1s 
18.5 





4 . 6 6  




1 4 . 7  
-6.0 
-4.4 









- 1 . 5  
- 
2 .2  .e59  
- 2 . 3  .66S 
5 . l Y  8 . 5 6  
2 . 4  .863 
-1 .8 1 .399  
-1.3 .658 
5 .12  8 . 5 1  
-1 .1 1.391 
2 . 4  ,865 
-1 .8  1.400 
- . I  .651 
5 .11  8.10 
2.4 .e61 
-1.8 1 . 3 9 9  
-.e ,644 
5 . 1 2  8 . 5 1  
2 . 4  . 8 r i  
- 1 . 7  1.390 
.e ,631 
5.14 8.52 
2 . 3  . 8 r5  
- 1 . 1  1.391 
.5 .630 
5.17  8.56 
2 .2  ,882 
- 1 . 6  1 .395  
.6 .623 
1.21 8 . 5 9 .  
- .  - 
L.2 
- 1 . 8  
- 2 . 7  
4 . 5 8  
2 . 3  
-1 .9  
- 1 . 4  
4 . 5 2  
2 . 4  
-2.0 
- .7  
4 . 5 2  
82 .7  
1 7 . 3  
9 6 . 2  
2.26 
8 8 . 0  
9 4 . 8  
2.15 
9 1 . 5  
80.1 
9 3 . 2  
2 .13  
9 4 . 6  
91 .4  
2.18 
97.5  
8 9 . 4  
2 . 3 2  
100.4 
2 .59  
103.4 
84 .4  
 3.00  
19.7  
19 .6  




,301 . r r i  162.3  4 5 5 . 8  
,456 1.221 4 1 . 4  136.0 
.286 1 .313  196.1 403 .7  
13.02 2 / i / 2  38 .5  3 0 . 9  
.271 .776 174.5 451 .5  
-447  1 .240  3 4 . 0  1 5 4 . 9  
.293  1 .297  191 .9  409 .4  
i 3 . a  z / i / z  31 .1  24 .9  
.e65 . r r 9  184 .2  450 .0  
.441 1.241 32.7 154.7 
-302 1.282 187.5 415 .0  

















1 9 2 . 6  4 4 9 . 4  
3 4 . 2  154.9 
163.1 420 .6  
200.0 4 4 9 . 3  
31 .1  16.2 
31.2 155.4  
178 .8  426.3  
3 1 . 1  1 2 . 7  
.z99  ,791  ~ 0 6 . 7  449 .4  
.345 i . 2 3 9  174 .4  432 .0  
.456 1 . 2 2 7  41.3 116.0 
14.79 2/1/2 38.5 9 . 6  
,321 . B O 8  212.8 449.6 
a367 1 .226  170 .2  437.9 
i 5 . 4 0  2/1 /2  3 9 . 6  8.8 




3 3 . 3  
. 5 6 6 .  
-6860 
.918 
38 .2  
.6890 
.e95  




37 .2  
,567 
,843  
34 .3  
.559 
.66  70 
.e12 





. s r z  
.6r80 
1.005 101.1 
1 . 7 8 7 ~  i o r . 7  
1.6890 9 9 . 3  
.445 3 .490  
.985 10s.e 
1.6710 100.6 
. 5 5 2  3.054 
.9860 104.8  
1.6690 101.9  
.5?3 3.011 
i . 1 9 3 ~  107.1 
1 . 7 9 4 ~  i o r . 6  
.9950 1 0 5 . 1  
1.6640 103 .3  
,549  3.138 
1.0110 1 0 5 . 7  
.so2 3.388 
1 . 7 9 3 ~  101.7 
1 . 1 9 0 ~  i o r . 6  
i . ~  m 4 . 0  
1.0350 1 0 6 . 6  
1 .667  106.5 













9 . 4  
I .220 
.628 




1 2 . 7  








i . i o r  
- 1 . 8  
1 . 9  
3.5 
191.8 
-2 .2  
2.1 










- 3 . 4  
2 .0  
1 * 8  
190.4 
- 3 . 8  
1.9 
1 . 1  
1 0 1 . 4  
- 4 . 1  
1.8 
1 . 6  
192.0 
MAR3 ARRIVAL DATE = L45lllO (22  OEC 1998) -- 
.as9  81.2 . ~ o s  . r n  161.4 456.4 ,535 1.006 107.4  ~.zit - 1 . 8  
.669 9 1 . 9  .290 1.320 200.5 401.1 ,937 1.7020 9 9 . 4  1.116 4 . 0  
1.390 16 .7  .449 1.199 44 .0  161 .4  .6600 1.7371 1 0 4 . 0  ~ 6 0 6  1 . 9  
1 .97  2 .42  13.10 21112 4 5 . 5  3 1 . 8  3 1 . 3  ,430 3 .702  8.6 192.1  
.a62 8 7 . 1  .272 .775 173.9 451.9 . I64  ,986 1 0 5 . 3  1.214 -2 .e  
1.393 79 .3  ,437 1 .212  35 .9  1 6 0 . 3  ,6620 1.742A 104.1  . 6 l S  2 .2  
.662 9 6 . 5  .295 1.302 196.1 409 .2  .917 1 .6870 100.6 1 .114  2 . 9  
7.91 , 2 . 2 6  13.27 2/1/2 43 .6  2 5 . 3  36.4 .545 3.204 8 . 3  190.0 
.865 9 1 . 4  .266 .778 183.8 450 .2  .571 .9850 104.9  1.216 -2 .6  
1.393 79.7 .435 1.214 34 .4  160.0 .6860 1.743A 104.1  .615 2.2 
.654 9 5 . 0  .303 1.285 191.6 414 .7  .e96  1.6140 101.9  1 .112  2.3 
7.91 2 . 1 9  13 .53  e i i i z  4 3 . 3  20.) 37.0 .sa9 3 .148  9 . 5  1 8 9 . 3  
- 5 . 1  265.0 
- 6 . 2  206 .7  
3 1 . 2  31.6 
.9 104.00 
- 7 . 1  260.8 
-6.2 208.3 
28.3 39.5  
- 9 . 4  260 .4  
- 6 . 1  208.6 
t 7 . s  4 1 . 0  
- 2 . 7  109.10 
-1a.o o e i . 8  
-6 .2  208.3 
21.2 54.4  
- 5 . 3  108.00 
-11 .7  264 .4  
-6 .2  201.6 
2 7 . 4  62.1 
-32.1 2 6 7 . 1  
-6 .2 206 .7  
21.6  69.9  
- 1 1 . 0  103.30 
- 1 2 . 2  2 7 1 . 6  
- 6 . 1  205 .4  
2 7 . 6  77.8 
- 1 4 . 1  100.60 
-.I 108.40 
-8.1 10s.e~ 
- 5 . 6  266.2  
- 4 . 7  204 .4  
3 2 . 8  30.7 
1 . 1  102.70  
- 7 . 7  261.5 
- 4 . S  2 0 6 . 6  
. .6 107.50 
2 9 . 0  39 .3  
- 9 . 4  261.0 
- 4 . 6  206 .9  
2 7 . 6  47 .1  
-1 .6  100.30 
.36e 
.e38 
~ 2 2 9  
1 . 1 0 7  
.330 
-236  



















, 2 1 4  
. e 3 4  
1.!65 





. O i l  
.p11 
1 .222 
2 . 4  .e67 9 4 . 4  .e70  .783 192.1 449 .6  .571 ,9940 105.1 1.219 - 3 . 0  -10 .7  262.4 ~ 3 3 1  
- 1 . 9  1 .393  19 .3  .431 1.212 35 .7  160 .2  .6830 1.742A 104.1  ,613 L.2 - 4 . 6  L06.6 - 2 1 1  
- .2  e646 9 3 . 2  -312 1.269 187.1 420 .1  e873 1.6650 1 0 3 . 2  1.110 L.0 2 7 . 3  54 .7  a279 
4 . 5 2  7 .92  2 .19  13.85 2 l l l 2  43.0 16.3 35.5  .54? 3.278 10.8 189.7 - 4 . 3  107.20 1.C46 
2.3 .8ro  9 7 . 3  .pa2 .reo 
-1 .9  1 .392  78.4 . 4 4 i  1.208 
.2 .639 9 1 . 2  .325 1.253 
4.54 7.93 2.28 14.23 2/1/2 
L.3 ,815 100.2 .299 ,798 
4.57 7.96 2 . 4 9  14 .67  2/1/2 
-1.8 1.391 i 7 . i  .441 i.20~ .s ,631 88.9 .uo 1 . ~ 3 9  
199.6 449.5 ,566 1,0100 1 0 5 . l  1.223 -3 .4  -11.6 L64.9 ,346  
182.5 425.6 .e46  1.6600 104.6 1.108 1.6 2 7 . 5  6 2 . 4  . ~ 3 0 0  
206.3 449.0 . S 5 8  1.0340 108.6 1.229 -3.7 -12.1 C68.2 . ~ 3 8 7  
42.8 161.3  ,6640 1.731A 1 0 4 . 0  .607 L.0 - 4 . 7  204.C - 1 1 3  
45.e 10.0 29 .6  .446 5.914 14.3 191.3 -10.3 102.70  1.L99 
30.7 160.6 .e t50  1 . 7 4 0 ~  101.1 . 6 i i  2.1 - 4 . 7  eos.9 .eiz 
4 4 . 2  13.1 32.9 .SOL 3.536 12.3 100.3 - 7 . e  IOS.LO I . C I L  
1 r r . p  431.2 . a i r  1.660 i o s . ~  1.105 1.6 LT.I 70.4 .st3 
8.0 mi 100.4 .340 .~PL m0.0 450.0 .m i.1000 i09.t 1.240 -4.r -11.0 ~ 7 8 . 5    to 
1.1 .os7 05.4 .si$ i.tir W.L 449.7 .745 * . o m  110.0 1.099 1.0 e7.1 88.0 .so0 
-1.7 1 .501  73,O ,400 1.100 53.1 18L.9 .0510 1.7301 103.8 -595 1.7 4.5 tOl.8 s t 1 8  
4.08 8.07  3.33 13.09 W i l t  40.1 4.9 LL.4 .331 1.155 19.0 184.0 -16.1 07.40 1 . 3 7 0  - MAR0 ARRIVAL O A T t  = U51100 t 1 JAN 198aI 
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STOPOVER TXHE : 30 D A Y 9  1999 OUTBOUND SWING8Y MIS91CN OURATION 2 6 4 0  C A Y S  
WARS ARRIVAL OAlE I 2lSllEO 
I JAN 1 9 9 9  
V 2 I 2 DECL2 RAP SPEECP 
V 4 I 4 CECL4 R A 4  SPEEC4 

















R I 1  
R A 3  
R A S  
AERO 
31  . O  
297 .1  









6 .56  
12 .1  
297.5 
174.b 




1 7 . 0  
297.6 
198.0 
8 .42  
21.9 
2 9 8 . 2  
207.3 
9.63 





2 5 . 1  
- 8 . 7  
6 . 7  
4 . 2 1  
I 1 V 1 PSI 1 ECCEN SUA T H E T I  THE12 PERIH APHEL P S I  2 
I 3 V 3 PSI S ECCEN SUA THE13 THE14 PERIH APHEL PSI 4 
1 5 V S PSI S ECCEN SMA THE15 WET6 PERIH APHEL . P S I  6 
O V A  EVA DVD-  EVR TYPE SUN A SUN R-YAPPA- - A  F . - 
S -  830 
11-1004.3 
3-1210 
1.214 - 2 . 2  - 7 . 6  262.3 - 3 3 4  
.eo3 2 . 3  - 2 . 0  204.3 . t o e  
1.116 3 . 1  29 .6  39 .0  .e10  
8.8 190.2 1 .6  106.80 1.L48 
2 .3  .e62 8 1 . 5  .214 . 1 7 4  
- 2 . 1  1 .388 19.0 . I 3 1  1.193 
- 1 . 6  .667 98 .3  ,299 1.509 
4.07 7.47 2 .41  13.33 2 /1 /2  
173.4 452.2 ,562 
3 1 . 3  185.1 .679D 
200.5 409.2 ,917 
50 .8  25.8 35.1 
5- 8 4 0  5-1003.4 
5-1003.4 5-1180 
5-1210 5 - 1 4 8 0  
5- a s 0  5 - i o n 4 . i  
5-1004.1 3-1180 
5-1210 5-1190 
5- 860 3 -1005 .6  
3-1005.6 3-1180 
5-1210 s - tmn 
5- 610 5-1007.8 
8-1007.6 S-1180 
1-1210 5-1310 
5- 880 s - i o i o . 1  
3-1010.4 s - i i e o  
1-1210 5 - 1 5 2 0  
5- 890 5-1013.2 
5-1210 5 - 1 1 3 0  
s - i o i s . ~  3-1180 























i 3 . 8 6  
22 .2  
- 9 . 1  
8 .0  
4 . 1 5  
1 8 . 1  
-8 .8  
6 . 8  
4 . 3 2  
16 .3  
- 8 . 2  
3 .9  
4.64 
13 .0  
- 7 . 3  
. 2  
s.11. 
14.7 
- 6 . 1  
- 3 . 5  
5 .73 
1 5 . 1  
-1 .7  
-6 .7  
6 . S l  
2 . 3  .e64 
- 2 . 2  1.389 
- .8  ,658 
4.06 7.46 
91.2 .E61 .778 183.3 450.4 
79.5 .428 1.196 35.6 164.9 
96 .7  ,305 1.290 191.8 414.1 
2.29 13.36 2 / 1 1 2  50 .4  20.8 
, 510  . g e m  10s.o i . 2 ~ 6  - 2 . 6  -0 .3  261.6 - 3 2 6  
.be30 1.708A 100.6 .e05 2.3 - 2 . 7  204 .8  ,191  
,896 1.6830 101.9 1.113 2 . 4  28 .0  47 .1  - 2 6 2  
3S.8 .S65 3.253 9 . 7  189.7 - . 3  107.80 1 - 2 7 4  
2 . 3  .E66 94.5 .271 .782 191.7 449.8 .a10 .9940 105 .1  1.219 - 3 . 0  -10.7 2 6 2 . 9  -33e 
- . 2  -650  95 .0  .313 1.212 191.1 419.8 ,814 1.6700 103.1 1 .111  2.0 2 1 . 5  54.9 ,279 
4.07 7.46 2.24 13.84 2 /1 /2  S0.7 16.8 3 4 . 4  .545 3.385 10.7 189.8 - 3 . 1  106.80 1 .301 
.565 1.0090 105.7 1.223 -3.4 -11 .6  265.4 e346 
.6730 1.706A 100.6 .601 2 . 2  - 2 . 9  203 .6  e192 
,849 1.6600 1 0 4 . S  1.108 1 . 7  27.5 6 2 . 8  .297 
31.8 .501 3.649 12 .0  190.4 -6 .1 104.8C 1 .327  
-2 .1  1.388 19 .1  .430 1.194 36 .9  165.1 .6800 1 . 7 0 7 ~  100.7 .so3 2 . 3  -2 .8  204.4 . i g e  
2 . 3  .e69 
-2 .1  1.388 
. 2  ,642 
4 .09  7.48 
2 . 2  .874 
-2.0 1.386 
.(I .633 
4 .11  1 . 5 1  
97 .2  .282 .787 
78.2 .434 1.189 
93 .0  .323 1.255 
2 .28  14.18 2 /1 /2  
100.1 ,299 .795 
7 1 . 0  .440 1.183 
90.8 .337 1.239 









.S18 1.0320 106 .6  1.228 - 3 . 7  -12.0 268.7 .367 
,6620 1.7031 100.5 .197 2.0 - 5 . 0  202.4 ,194 
,822 1.656D 105 .9  1,105 1.6 27 .7  70.8 ,316 
20 .7  ,446 4 .031 13.7 191.5 - 9 . 3  ioe.30 1 . 3 3 5  
.548 1 . 0 ~ 4 0  107.8 i.zss - 4 . 0  - ie . i  272.0 ,393 
.6470 1 . l O l A  100.4 ,592 1 .9  - 3 . 0  200.8 .198 
.T90 1.657 101 .1  1.102 1 . 5  27 .7  79.0 ,343 
25.3 ,388 4.S71 15.9 193 .1  -12.6 99.80 1 . 3 8 0  
2.1 ,880 
-1 .9  1.384 
.8 .626 
4.17 7.56 
2 . 0  ,890 
-1.8 1.382 
1.1 ,618 
4 .23  7.63 
103.1 .320 .806 212.0 450 .0  
7 5 . 5  .449 1.174 48.6 166.7 
88.3 ,354 1.224 116.9 435.9 
2.69 i s . 0 6  21112 53 .8  7 . s  
106.3 .347 .E20 217.6 450.2 . I 3 6  1.1010 109 .1  1.245 -4 .2  -11.7 277 .1  ,425 
1 3 . 7  .459 1.163 54.0 167.6 .6290 1.698A 100.2 .58S 1 . 7  - 2 . 9  198.9 .199 
8 5 . 5  .376 1.210 112.4 441.5 . 1 5 5  1.664 109.4 1.099 1.5 27.6 8 7 . 2  - 3 7 2  
3.12 15.66 2 /1 /2  51.6 5 . 1  21.7 .333 5.314 18.3 1 9 5 . 2  - 1 5 . 9  97.20 1 .434  
-. . . . - . . . ... _- - 
2 6 . 3  
- 7 . 1  
-1 .6 
5 .02 
25 .6  
- 9 . 4  
6.6 
4 . 2 3  
22 .3  
- 1 0 . 0  
6 . 0  
4.15 
1 8 . 9  
-9 .7  
8 .2  
4 . 3 1  
__ MARS ARRIVAL DATE = 2451190 Ill JAN 1999) 
2.0 .E56 80.8 ,319 .168 159.2 458 .2  .a23 1.013 108.5 1 .211  
- 2 . 1  1.382 11.5 ,444 1.163 48.8 171.0 ,6410 1.679A 9 7 . 0  .586 
- 4 . 3  .682 10l.S .303 1.339 209.7 404 .1  .934 1.7450 9 9 . 8  1.121 
3.84 7.24 2.95 13 .42  2/1/2 61.4 35 .1  28 .3  ,393 4.094 1 . 2  
_ _  - 
269.  3 
198 * 1 












. e 5 4  
1 .e80 
.!I27 
* I  76 
,265 
1 * 309 
.353 
.17? 
. 2  7s 





a- 820 5-1010.s 
I - 1 0 1 0 . 6  3-1190 
5-1220 5-1460 
8- 030 S-1004.9 
5-1004.9 5-1190 
5-1220 5-1470 
5- 640  5-1003.6 
5-12EO 5-1480 
a - i o m . 6  5 - i i g a  
5- 8 5 0  5-1004.5 
1 -1004 .5  5-1180 
5-1220 5-1490 
5- 880 5-1006.0 
5-1006.0 5-1190 
S - I O P O  a- is00  
- 5 . 6  
-1.1 
38.4 
3 . 1  
- 1 . 6  
- . 7  
30.8 
3 .1  
.e22 4 9 . 1  
.391 297.7 
.140 125.5 
11.81 7 .91  
- 1 . 9  
1 .9 







2 .5  
2 . 5  
190.1 
-3 .0  
2 . 4  
2 .0 
180.2 
,16S 32 .4  
,537 291.5 
. l e 2  134.8 
10.57 6.84 
2.3 .861 81 .3  .27S ,714 112.8 412 .1  -561  -987 10S.6 1 .213  
- 2 . 3  1.38s 78.8 ,426 1 180 38.5 169.7 ,6770 1 6 8 3 A  97 .5  ,596 
-1 .9  ,613 100.1 . S U I  11317 205.0 409.3 - 9 1 1  1:7180 100.9 1.118 




10.30 6 .58  
2 . 3  .e63 91.0 .261 .771 182.8 4 5 0 . 7  .569 ,9850 105.0 1.216 
-2 .4  1.385 19.4 .424 1.182 36.5 169.5 .6820 1.663A 97.5 ,598 
- . 9  ,664 9 8 . 1  .309 1.296 200.1 414.4 .896 1.6960 102.0 1.115 
3.72 7.12 2 .43  15.80 2 /1 /2  5 8 . 0  21.0 34.9 .S61 3.331 10.2 
2 . 3  .E68 94 .1  .271 . I81  191.3 450.0 .SO9 .993D 105 .2  1.219 
-2.4 1.385 19.0 .425 1.181 31 .7  169.6 .619D 1.683A 9 l . S  .591 
- . 2  .654 96.8 ,315 1.276 195.2 419.5 ,874 1.6770 103.2 1.112 
3.73 7.13 2.33 13.86 2/1/2 58 .3  17.0 33.6 . I 4 3  3.462 10.7 
- 9 . 3  
- . 6  
26.4 
I .2  
-10 .4  
- . 7  
27.6 
-1 .6  
- 1 1 . 5  
- . 8  
27 .5  
- 4 . 6  
-11 .9  
-1 .0 
2 T . 6  
-8.1 
. l T 2  14.5 
. 3 3 3  297.5 




5 5 . 1  
106.60 
265 - 9  
200.9 
6 3 . 1  
104.60 
.19s 12.8 
.341  297.4 
, 1 0 4  170.3 
10.69 6 .93  
16.4 
- 8 . 9  
5 . 6  
4 .62  
2 .3  .868 97 .1  .282 .787 198.8 449.9 A 6 5  1.0080 105.1 1.222 
.2  ,646 94 .8  ,323 1 . 2 5 7  190.3 424.6 -851 1.6630 104.4 1.109 
3.75 7.15 2 .31  14.16 2 / l / Z  59.0 13.6 31.1 ,500 3.731 11.6 
-2 .2  1.383 76.9 ,436 1.111 44.4 170.4 .6610 1.681A 91 .3  ,591 
3.79 7.19 2.39 14.52 2 / l / Z  6 0 . 1  10.5 28.1 ,446 4.124 13.1 
-2.3 1.384 78.1 .429 1.177 40.1 169.9 .6720 1 . 6 8 2 ~  97.4 , 5 9 5  
2.2 .a73 100.0 .e98 .794 ~05.5 450.0 . s 5 7  1 . 0 3 1 ~  106.6 i . 2 2 8  
.I .e37 92.7 .335 1.240 18s.4 429.8 .e25 1 . 6 5 4 ~  101.7 i.im 
-3 .4 
2.3 
1 . 1  
190.8 
- 3 . 1  
2 . 1  
1.6 
191 .9 









1 8 3 . 5  
7.48 
1 5 . 1  





7 1  .P 
102.20 
. $ E l  . I19 
.315 
1.394 
5- 600 5-1010.6 
5-1010.6 5-1190 
5-1220 5-1520 










1 3 . 3 2  
. 
1 4 . 8  
- 7 . 0  
- 2 . 2  
5 .70  
2 . 1  ,819 103.0 .320 .e04 211.6 450.2 ,147 1.0620 
-2 .1  1 .381  1 5 . 4  ,444 1.162 49.2 171.1 .6460 1.679A 
.E .628 90.3 .349 1.223 180.5 435 .0  ,796 1.6510 
3.84 ? .24  2.59 14.94 2 /1 /2  61.6 1.8 24.7 a389 
1.9 .888 106.1 -346  ,819 211.2 450.4 -535 '1.1020 
- 2 . 0  1.319 7 3 . 8  . 4 5 5  1.1S2 54 .6  171.8 .6280 1.617A 
1 . 1  ,620 81.5 .368 1.208 175.8 440.4 .763 1.653 
3.92 7.32 2.94 11 .41  Z I l I P  63.4 5.3 21 .3  ,334 
__ MARS A R R I V A L  DATE -- 2451200 (21  JAN 1999) - 
107 .8  1 .935  
97.0 .Sa6 
107.2 1.102 
4.667 1 5 . 1  













195 .9  
87 .6  
91.10 -~ 
.SO3 
. l e 2  
.a37 
1 .427  
,424 










9 .40  
1 5 . 2  
- 6 . 2  
-6 .0  
6.46 
109.1 1.244 
96 .7  ,S79 
108.9 1.098 
S.420 1 7 . 5  











# - i o i o  
5-1012.6 
5-1200 
5 - 1 4 6 0  




.167 3 4 . 0  
.339 297.7 
.135 133.6 
10 .62  7.11 
26 .0  
- 7 . 1  
-6 .9  
5.24 
2s .e  
- 1 0 . 2  
5.9 
4.2s 
22 .6  
-11.0 
9.3 
4 . 1 5  
1 9 . 0  
- 1 0 . 6  
9.3 
4 . 3 0  
16.1 
-9 .7  
7.2 
4.61 











6 . 4 1  
16.0 
- 5 . 7  
-8.4 
1 .as 
1 . 9  , 8 5 5  19.6 .331  .167 
- 2 . 2  1.379 14.6 ,446 1.151 
-6 .1 .691 103.3 ,312 1 .353  
3.66 7.06 5 . 4 3  13.60 2/1/2 
1 5 7 . 4  419.6 
12 .0  171.4 
214 .4  804.4 

















1 .021  109.1 1.210 
1.664A 93 .7  ,580 
1 . 7 7 5 C  100.1 8.124 
-364 4 .541  r . 4  
- 2 . 0  
1.9 
1 . 6  
195. 5 
- 2 . 2  
2 . 5  
3 . 9  
191.5 
- 2 . 6  
2 .6  




2 . 0  
190.3 
- 5 . 5  271.6 .407 
.8  193 .9  ,174 
43 .9  2 2 . 3  .e76 
-7 .6  L64.0 -339  
1 . 5  191.5 .167 
32.2 37 .6  . 2 6 l  
4 . 5  105.9C 1 .e96  
3.5 98.00 1 . ~ 1 5  
5-  8 3 0  
5-1001 .a  
5-1230 
5- 640 
5 - 1 0 0 4 . 1  
5-1230 





s - i 4 1 0  
,987 10S.7 1.213 
1.666A 9 4 . 4  .593 
1.1420 10i.i i . 1 ~ 1  
.522 3.483 10 .3  
2 .2  .E60 87.0 .218 ,773 112.0 452.9 
-2.5 1.383 78.5 .424 1.171 39.4 173.9 
3.Sl 6 .91  2.86 13.S4 2 / 1 / 2  66.5 27.0 





- 3 2 8  297.8 
-122  143.2 
10.26 6.77 
2.3 . 863  90.8 ,268 ,771 
-2 .6  1.383 79.2 .420 1.174 
-1.0 .670 100.3 .314 1.304 
3.49 6.89 2.62 13.67 2/1/2 
182.3 451.0 
37.2 173.7 
204.6 4 1 4 . 3  
66.0 21.3 
.985C 105.1 1.215 
1.667A 94.5 .595 
1.7130 102.2 1.117 
. i s 1  3 . 3 8 3  11.0 
.9930 1 0 5 . P  1.218 
1.4671 94 .1  -594 
1.6890 103.2 1.113 
. S I 1  ?,.SI2 11.0 
- 9 . 3  262.6 -328 
1.8 199.3 .166 
28.8 41 .0  ,269 




-10.6 264.0 - 3 3 5  
1.6 199.0 * 1 6 6  
27 .7  5 5 . 2  .e81 x 
.l 106.50 1 .360  
,171 15.4 
. a 3 3  297.7 
-113 1 5 4 . 3  
10.26 6.76 
2 .3  a865 94.0 .272 ,780 190.8 450.3 
-2 .6  1.383 78.9 .422 1.172 38 .2  173.8 
- .3  ,660 98.6 .316 1.281 199.5 419.3 
3.50 6.90 9.46 13.89 W i l e  66.2 1 7 . 1  
I- 660 




5 - 1 5 0 0  
.194 13.5 
.347 2 9 1 . 0  
,109 166.7 
10.51 6 .99  
2.2 .a88 
-2.5 1.382 
- 2  -651  
3.52 8.92 
2 .1  .a72 
-2.3 1.381 
.8 .641 
3 . 5 7  6.91 
1 96.9 .282 .T88 
I 18.1 .428 1.168 
96.7 .324 1.261 
' 2.38 14.18 2/1/2 
5 99.8 .298 ,793 
76.9 ,433 1.163 
94.6 .334 l . 24P  
' 2.40 14 .41  2/1/2 
198.3 450.1 .s64 1.ooro 105.8 1.222 -3.4 -11.4 zs6.1 . 3 4 r  
41.0 174.1 .6710 1.666A 94.4 ,591 2.4 1.4 190.0 -167 
194.4 424.2 .E12 1.6700 104.4 1.110 1 . 7  t 7 . 5  63.3 -296  


















.558 1.0290 106.6 1.227 -S.7 -11.9 t 6 9 . 8  . S O 7  
.6600 1.666A 94.L . S O 6  t.t 1 . 0  196.6 -169 
.E27 1.6560 105.8 3.106 1 . 5  t7.0 71.6 a 3 1 3  
P7.7 e446 4.180 12.5 1 9 t . 6  -6 .7  102.20 1.420 




. I 9 3  296.2 
,117 192.7 
11.62 6.19 
P.O .E78 102.8 .319 ,803 211.1 450.4 .547 1.0190 107.T 1.L34 -3.9 -11.9 t l 3 . 6  e393 
- 2 . t  1.380 15.4 .441 1.115 49.5 175.0 .(I410 1.664A 9 3 . 9  . S O 3  t . 0  .6 194.8 - 1 7 2  
e 8  ,632 92.2 ,548 1.224 164.L 434.3 ,800 1.6470 106.9 1. lOL 1.4 t7.6 79.9 sS3t 
3.63 7.03 9.53 14.85 L / l / L  89.8 6.0 P4.4 ,390 4.7L8 14.L 164.3 -10.1 99.70 1 .453  
. I 3 3  1.0990 109.1 8.L43 -4.1 -11.1 t 1 8 . 3  . 4 t4  
.#LID 1.883A 93.6 .577 1.8 . I  lPL.6 -876  
,770  1.643 108.5 1.096 1 .8  L7.3 86.3 - 1 5 1  











. 4 t 4  299.0 
.132 204.3 
lL.63 9 . t l  
.348 PO.? 
.134 L14.1 
1 4 0 4 1  10.117 
,460 3oo.r 
1.6 ,887 105.9 .545 ,637 
- ta l  1 .371  T3.6 ,452 1.14s 
1.1 .a23 69.8 .S I2  1.201 
3.7L 7. lL t .60 15.31 t / l / L  
L16.6 4S0.1 
54.11 171.1 
179 .8  439.5 
71.4 5.6 
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STOPOVER T I M E  S 30 O A I S  1999 OUTBOUND SWINGBY UIBSION DURATION X 640 C A Y S  
MARS ARRIVAL PATE 2451210  
31  JAN 1909 --_ -  - __ - I - 
V I PSI 1 ECCEN SMA THETl  THET2%RlH-~WEL-PSI 2- 
V 3 PSI 3 ECCEN SWA THE13 THE14 PERIH APHEL P S I  4 Y 4 
V 5 PSI 5 ECCEN SMA THE15 THE16 PERIH APHEL PSI  6 V 6 
_ E _ V l t D ? L V R _  -!LE-?! L S 0 N  R I ( I C P A - 1 -  - !--!E - 
- MARS ARRIVAL DATE = 2451210 I 3 1  JAN 19991  - 
.a59 86.6 .E80 .??e 111.2 453.4 .IS6 .986 105.9 1.213 
1.381 18.3 .422 1.164 40.3 171 .9  .6730 1.656A 91.6 e191 
.690 103.8 .321 1.342 214.2 409.6 .911 1.1120 101.4 1.124 
6.16  3.19 1 3 . 1 1  2/1/2 14 .1  28.2 32.8 -512 3.538 11.4 
.662 90.6 ,269 , 176  181.7 451 .3  .567  .9850 101.2 1.215 
1.382 19.1 .418 1.168 31.6  171 .6  ,6190 1.651A 91.1 -594 
.619 102.2 .321 1.314 209.1 414.4 ,893 1.1350 102.4 1.120 
6 . 7 5  2.86 1 3 . 1 7  2/1/2 14 .0  21.5 3 4 . 1  .552 3.413 12.0 
..__ 
LAUNCH SWNCBV SPEC01 R A 1  -bECCl- 
WNCBY ARRIVE 3PEE03 R A S  OECL3 
OEPART RETURN EPEE05 R A S  OECLS 
5- 030 5-1006.5 .170 35 .0  25.9 
5-1006.5 5-1210 , 3 4 5  298.1 -10.9 
S-1240 5-1410 . i s 1  132.6 4 . 3  
10.84 1 . 4 1  4.28 
3- 640  5-1004.9 .159 23.3 22.8 
5-1004-9 S-1210 .330 298.2 -12.0 
5-1240 5-1480 -135 141.9 9.5 
10.36 1.01 4 . 1 5  
5- 650 5-1005.4 .110 16.4 19.2 
5-1005.4 5-1210 -334  298.1 -11.6 
¶-1240 S-1190 -123  151.9 10.2 
10.28 6.93 4.29 
_ _  
I 1  
I 3  
I 5  









2.2 .e64 93.8 a212 ,180 190.2 450.5 .567 .9920 105.3 1.218 
-2.8 1.382 18.9 .420 1.161 38.5 111.7 ,6170 1.657A 91.6 -595 
-.3 .668 100.5 .323 1.289 203.9 419.2 -813  1.1050 103.4 1.115 
3.35 6.16 2.64 13.95 2/1/2 14 .3  17.3 32.8 .539 3.538 11.1  
.- 
I 2 DECLL R A C  SPEC02 
1 4 OECL4 R A 4  5 P E E 0 4  
I 6 DECL6 R A 6  OCLE06 
RAP JECLP ETA M R l C   
-2.L - 1 . 5  C65.O mS4S 
2.6  5.7 195.3 -160 
4 . )  34.3 36 .1  .211 




191.1 4 . 1  
- 3 . 0  -10.5 
2.7 4 . 0  
2.1 27.8 
191.8 1.9 
263.6 .! I50 
196.3 ~ 1 5 9  
46.8 e 2 1 5  
101.30 1.333 




5- 860 5-1001.0 ,193 14.2 16.7 2.2 .e67 96.7 ,282 .185 191.1 450.4 .563 1.0060 105.8 1.221 - 3 . 3  -11.4 261.2 - 3 4 7  
¶-1007.0 5-1210 - 3 4 1  298.2 -10.6 - 2 . 1  1.381 18.0 .424 1.163 41.2 118.0 .6100 1.656A 91.5 -591 2 . 1  3.6 191.0 ' ,161 
5-1240 5-1500 -116 163.4 8.6  .2 .651 98.6 ,321 1.266 198.6 424.0 .E52 1.6800 104.4 1.111 1 . 1  C 7 . 4  63.6 -291 
10 .41  1.09 4.59 3.38 6.19 2.10 14.19 2/1/2 71.0 13.8 30.4 .499 3.811 11 .5  192.4 -1.4 104.10 1.401 
5- 870  5-1000.1 ~ 2 2 3  15.3 15.3 2.1 .811 99.6 .e98 ,192 204.5 450.5 .IS6 1.0280 106.6 1.228 -3.7 -11.6 C 1 0 . 5  ,367 
5-1009.1 5-1210 as61 298.4 -9.4 -2.6 1.380 76.9 ,431 1.158 45 .0  118 .3  .e590 1.656A 91.3 2.3 3.1 193.6 ,163 
5-1240 5-1510 .113 116.1 5.3 .6 .647 96.5 ,334 1.245 193.4 426.8 .E29 1.6600 101.1 1.101 1.5 21.1 11.9 .312 
10.92 1.49 5.03 3.43 6.63 2.46 14.46 2/1/2 16.1 10.9 21.5 .447 4.209 12.0 193.5 -5.0 102.30 1.433 
5- 080 5-1011.7 .e18 18.6 14.9 2.0 .811 102.6 .319 ,801 210.5 450.7 - 5 4 6  1.0510 101.7 1.233 -3.9 -11.0 C 1 4 . 5  . S O 2  
5-1011.7 1-1210 -392 298.9 -8.2 -2.4 1.318 75.4 $439 1.110 49.1 118.8 .6410 1.656A 91.0 a562 C.1 2 . 7  191.8 e186 
5-1240 5-1120 .lib 169.3 1.0 .9 .637 94.2 .344 1.225 188.1 433.1 .a04 1.6470 106.8 1.102 1.3 C 7 . 4  00.3  ~ 3 1 9  
11.63 6.13 i.62 3.10 6.90 2.51 14.19 z / i / z  11 .5  8.2 24.3 .s9i 4.112 15.4 i9s.z -8.5 90.80 8.46~ 
5- 890 5-1014.7 e299 23.3 l S . 2  
5-1014.1 5-1210 .423 299.8 -1.1 
5-1240 5-1130 . I 2 1  201.1 -3.5 
12.66 9.01 6.36 
5- 900 3-1017.S ,541 29.2 15.9 
5-1011.S 5-1210 .456 301.1 -8.1 
1-1140 5-1540 .145 212.7 - 7 . 5 '  
I4 .05  10.31 1.26 - -___- 
5- 630 5-1007.4 ,173 38 .0  26.0 
5-1001.4 5-1220 - 3 4 7  296.9 - 1 1 . 1  
5-1250 5 - 1 4 1 0  .112 152.2 .9 
I l . 2 S  1.94 4.32 
5- 640 5-1005.6 .159 24.8 23.0 
5-1oos.s 5-iero .sa2 298.9 - 1 3 . 1  
5 - 1 2 5 0  5-1480 . 150  141.1 9 . 2  
10.59 1.31 4 .16  
I- 650 5-1006.0 .169 1 1 . 5  19.5 
5-1006.0 5-1220 .335 298.9 -12.6 
5-1210 5-1490 .136 150.3 10.1  
10.44 7.16 4.26 
5- 060 5-1001.5 el91 15.2 16.9 
5-1001.5 5-1220 .348 298.9 -11.6 
5-1250 5-1500 . l e 5  100.8 9.1 










- 3 . 0  











-3 .0  
.2 
3.32 
.885 105.7 .s4 
1.376 13.1 .45 
.621 91.1  .35 
1.00 2.71 15.1 
.691 108.9 .37 
1.374 7 1 . 1  -46 
.618 88.0  .31 
1 .13  3.05 15.8 
- MAR8 ARRIVAL 
.e56 86.2 -28 
1.380 78.1 .42 
.101 101.7 - 3 3  
6-12 3.62 15.9 
.E61 90.4 .21 
1.381 19.1 .41 
,689 104.1 .32 
6.69 3.18 13.9 
.663 93.6 .el  
1.381 78.9 .41 
.6?6 102.4 .32 
6.69 2.08 14.C 
.866 96.5 .2e 
1.360 76.1 .42 
.665 100.1 -31  






















.815 216.1 451.0 .534 1.0950 109.1 1.242 -4 .1  -11.4 L 7 9 . 0  -423 
1.141 14.9 119.3 .621D 1.656A 90.6 -518 1.8 C.S 109.7 ,171 
1.201 163.0 438.1 .116 1.6300 108.1 1.090 1.2 2 7 . C  8 0 . 0  -34s 
2/1/2 19.2 5 . 1  21.0 .331 5.499 11.3 l91,5 -11.9 91.30 1.5M 
.e33 221.1 451.2 .521 1.1450 110.1 1.254 - 4 . L  -10.7 284.0 - 4 5 8  
1.130 60.7 179.9 ,6050 1.658A 90.1 -569 1.6 C.3 187.5 - 1 7 1  
1.191 171.9 443.9 .144 1.839 109.6 1.093 1 . 1  26.0 97.3 - 3 1 5  
2/1/2 61.3 3.6 17.1 .266 6.S72 17.6 LO0.3 -15.3 95.00 1.595 
, 7 1 1  170.2 454.0 .553 ,989 108.1 1.212 -L.t - 7 . 5  C66.3 .34I  
1.181 41 .1  181.6 ,6700 1.651 86.9 e592 2.7  5.8 l92 .L el5T 
1.359 219.0 409.8 ,906 1.6110 101.8 1.128 5 .6  30.0  34.4 .LIT 
I 2/1l2 82.8 30.6 32.4 .499 3.585 12.3 193.0 7.5 105.30 1.C9l 
. 1 7 5  181.0 411.6 .565 .985D 105.2 1.211 -L.6 - 9 . C  264.4 e332 
1,165 31 .9  181.3 ,6190 1,651 89.1 .5Q5 3 . 0  6.5 193.5 el56 
11.328 213.7 414.5 .690 1.?650 102.1 1.123 S.1 CS.9  46.0 . 2 8 C  
2/l/i? 82.0  21.8 34.0 .547  3.423 13.5 192.9 6.7 101 .40  1.325 
, 3 7 9  189.6 450.8 .566 .9910 105.3 1.217 -3 .0  -10.4 C65.4 ,335 
I 1.164 38.6 181.4 .6770 1.651 09.0 .194 C.S 6.3 193.C ,156 
11.299 208.4 419.1 .E12 1.7260 103.6 1.118 C . 1  L7.8 55.4 -290 
2/1/2 82.1 17.3 32.6 .536 3 . 5 4 1  12.0 102.S 4.0 106.00 1.362 
i .784 197.1 450.1 ,562 1.0050 101.8 1.221 - 3 . 3  -11.3 2 6 l . S  -340 
I 1.161 41.3 181.6 .6100 1.651 66.0 -592 C . 1  5 . 1  192.C -150 
1.273 203.0 423.6 ,852 1.6940 1 0 4 . 5  1.113 1 . 7  C 1 . S  6 3 . 1  -300 
12/1/2 82.8 13.9 30.4 .491 3.815 11.9 193.5 .6 105.00 1 .400  
ATE = 2451220 (10 fEB 1999) - 
5- 010  1-1009.7 -221 16.1 15.4 2.0 .669 99.4 .e96 .190 203.9 450.6 .555 1.0260 106.1 3.226 -3.6 -11.1 211.2 .a67 
5-1009.1 5-1220 .367 299.2 -10.2 -2.6 1.319 16.9 .429 1.151 45.1 181.9 .6590 1.651 08.6 .S89 C.4 5 . 1  190.1  .I60 
5-1250 5-1510 .119 112.6 6.9 .6 , 655  96.5 .536 1.249 191.5 428.4 .830 1.6690 105.5 1.108 1.4 C 7 . 2  72.1 .!I13 
10.93 1 .56  5 .00  3 . 3 1  8 .77  2.56 14.41 2/1/2 83.9 10.9 27.5 - 4 4 1  4.212 11.1 194.6 -3.1 102.60 1.435 
5- 880 5-101'2.3 ,256 19.3 15 .0  1.9 .e71 102.4 .318 .e00 209.9 451.0 .545 1.0140 101.1  1.232 -3.9 -11 .1  2 7 5 . L  .SOL 
5-1012.3 5-1220 ,392 299.8 -0 .8  -2.6 1.318 15 .4  ,438 1.148 49.6 182.3 .6450 1.652 86.L ~ 1 8 4  2.2 4 .5  100.9 -164 
5-1230 5-1S20 .I16 165.5 L.0 .9 .e42  96.2 .a43 1.228 192.2 433.2 .606 1,6490 108.8 1.105 1 . C  2 7 . L  00 .8  - 3 2 1  
il.51 6.12 5 .53  3.44 6.65 2.11 14.16 2/1/2 85.2 8 . 3  24.3 .392 4 .149  l C . 5  196.3 -6.0 100.00 1.409 
5- 8QO 5-101S.C .e96 23.9 15.2 1 .7  ,883  101.4 .343 ,813 215.1  451 .3  ,534  1.0010 109.1 1.241 -4 .0  -11.3 C l 9 . 0  ~ 4 2 2  
5-1015.2 5-1220 e 4 2 2  300.8 - 1 . 5  -2.4 1 .316  13 .1  .449 1.140 54.8 182.7 -6230 1.632 01 .6  v 5 1 9  1.9 4 . 0  1 0 1 . 0  ,169 
5-1250 5-1530 ,124 198.5 -1.6 1.1 .632 93.7 .355 1.200 186.8 458.a . I 8 0  1.6310 101.9 1.090 1.1 C6.9 8 9 . C  , 3 4 5  
12.51 6.96 6.30 3 .51  6.95 2.68 15.10 2/1/2 86.8 1.9 C 1 . O  .a38 5.483 14 .1  190.6 - 1 0 . C  97.50 1.516 
5- 900 5-1018.5 .341 2 9 . 1  11.9 1 .4  .695 108.7 .373 ,850 22O.S 411.5 .521 1.1400 110.6 1.252 -4 .1  -10.0 284.6 - 4 1 1  
5-1010.5 5-1220 . 4 5 1  302.2 - 0 . 5  -2 .3  1 . 3 1 4  11 .8  -463 1.129 60.5 163.2 .(OS0 1.613 61.3 - 5 7 1  1.6 3 . 1  164.8 , 1 7 5  
#-IC50 5-1540 ,138 210.5 -6.3 1 .3  .be2 90.9 .310 1.191 161.6 4 4 3 . 0  .150 1.6510 109.3 1.093 1.1 26.4 9 7 . 1  .SO5 
13.00 10.10 1.18 3 . 1 0  1 . 1 0  2.92  1S.52 2 /1 /2  66.6 3.6 11.6 ,266 6.529 16.1 C O 1 . Y  - 1 3 . 5  B5.20 1 . S 9 4  
MARS ARRIVAL DATE 2451230 (20 FE8 19991 -- -- ___ _ _  
5- 830 5-1008.0 . 177  4 0 . 1  26.1 2.0 . E 5 1  65.6 .E81 . 7 7 0  169.0 4 5 4 . 7  .$49 .991 106.3 1.212 -2 .2  - 7 . 4  267.6 . * 3 ¶ 2  
5-1008.6 5-1230 .352 299.9 -12.3 -3.2 1.500 11.0 . 4 2 4  1.159 42.0 16S.O ,6660 1.649 86.3 .594 2 . 8  1 . 5  109.5 -1'0 
5-1260 5-1410 ,204 131.3 - 1 . 3  - 7 . 2  , 114  101.1 .346 1 . 3 8 3  223.6 410.1 .SO5 1.0610 102.2 1.134 0.9 46.0 27 .9  
12.05 0 . 1 3  4 . 5 1  3.32 6.13 4 .36  14.64 2/1/2 90.5 36.9 32.0 .464 1.630 13.6 l n 1 . 4  6.0 104.90 1 . 2 ' 4  
5- 840  5-1006.3 -160 26.4 23.3 2.1 .660 90.1 .212 
5-1006.3 5-1230 .334 299.8 -14.4 -3.1 1.381 19.1 -411  
5-1260 5-1400 -166 140.0 0 . 3  - 1 . 7  .TOO 106.1 ,340 
5- 850 5-1006.6 .169 18.0 19.7 2.1 .e62 93.3 .2r3 
0-1260 5-1490 , 151  149.4 11.0 - . 4  .661 104.4 .331 
10.13 7.41 4 . C 1  3.CO 6.69 3.18 14 .11  
i o .91  7.89 4 . 1 8  3.20 8.60 3.53 14.06 
5-1006.9 s - m o  .m zw.8 -14.1 -3.3 i . 3 ~  16.9 . d i e  
160.2 452.0 .363 .965D 105.3 1 .214  -C.6 -9.1 285.4 e 3 5 4  
30.0 184.8 .6160 1.649 86.6 ,598 3.2 8 . 8  19O.e , 156  
218.4 414.6 , 881  1.6030 103.0 1 .127  3.5 31.0 46.1 .LO2 
109.0 411.1 .565 .991D 101.4 1.217 -3 .0  -10.4 266.2 e336 
36.6 184.8 ,6170 1.649 66.6 ,591 3.1 6 . 5  190.1 -158 
' 212.9 419.1 .OS9 1 . 7 5 5 0  103.9 1.121 2 . L  C 7 . 9  55.4 .E96 
' 89.6 l r . 4  33.0 .533 3 .5L5  14 .3  194.4 8.4 101.20 1.345 
69.5 22.4 31.1 .540 3.411 15.r 114.4 8.9 i07.s~ 1.301 
338 
STOPOVER TXWE : SO D A Y S  1999 OUTBOUNO SWINGBY Wl3SlON DURATION I 640 O A 1 3  
WARS ARRIVAL OATE 5: 2451240 
L M A R  1099  _. - - ___ 
LAUNCH SUNGBY 8PEEOI R A l  -6ECLlF-?-; 3 ~ 3 l - ~ ~ C E N - S W * ~ - l H E T l ~ T H E T f  PERIH --APHEL P31 2 V 2 I 2 OECL2 R A P  SPEEEZ 
3WNGBY ARRIVE SPEEDS RA3 OECL3 I 3 V 3 P31 5 ECCEN SMA THET3 W E T 4  PERIH APHEL P31 4 V 4 I 4 OECL4 R A 4  SPEED4 
DEPART RETURN 8PEEO5 R A 5  OECLS I 5 V 5 PSI  5 ECCEN 3MA THE15 THET6 PERIH APHEL PSI  6 V 6 I 6 OECL6 RA6 3PEEO6 
-- I____ PROP AERO _ _ _  OVL -OVA - V A  --OVD E V R  --JYPESUN A 3 U N  REPPA-yA E lNC RAP OECLP ETA CERIC 
- __ MARS A R R I V A L  DATE = 2451240 I 2 MAR 19991 - .___ _  _ .. 
5- 640 





5-1007.0 .160 28.2 23.5 
5-1240 ,336 300.9 -15.9 
5-1460 .I66 140.8 6 . 5  
11 .49  8.16 4 . 1 1  
5-1007.2 .168 20.1 20.0 
I-1240 ,337 300.9 -15.6 
5-1490 .168 149.1 11.0 




5-1006.6 ,188 17.3 17.3 
5-1240 -349 301.1 -14.0 
5-1500 .152 157.6 11.0 
11.09 1.73 4.52 
5- 870 5-1011.0 .216 17.9 1 5 . 1  
5-1011.0 5-1240 .367 301.4 -12.1 
3-1270 5-1510 ,140 167.3 9.2 
11.30 7.88 4.93 
5- 860 5-1013.6 .e50 20.8  15.1 
5-1013.6 9-1240 .391 502.2 -10.2 
S-1270 5-1520 .131 118.6 6 . 0  
11.76 8.26 5.47 
5- 690 5-1018.0 .289 25.3 15.3 
5-1016.6 5-1240 .419 303.3 -8.8 
5-1270 5-1530 .I28 191.0 1.7 
12.52 8.89 6.17 
5- 900 5-1019.0 e333 31.0 15.9 
5-1270 5-1540 . I 3 2  204.0 - 3 . 1  
13.61 9.82 7.01 
5-iois.6 s - m i o  4 5 3  3134.8 -7.3 
2.1 .E59 89.8 ,274 -773 119.4 452.4 .562 .985 105.5 1.214 
-3.9 1.381 19.0  . 4 1 1  1.164 38.0 188.1 .6780 1.650 64.3 .602 
-2.4 .714 108.1 .354 1.368 223.2 414.1 .e84 1.8520 103.5 1.133 
3.33 6.73 3.99 14.33 2/1/2 96.5 23.5 34.3 ,533 3.388 11.4 
2.1. .E61 93.1 .274 .777 188.3 451.4 ,564 ,9900 105.4 1.216 
-3.8 1.381 79.0 .418 1.164 38.3  188.1 .6710 1.650 84.3 ,602 
-.5 .699 106.3 .348 1.329 217.6 419.1 .866 1.7910 104.2 1.126 
3.33 6 .14  3 .55  14.32 2/1/2 96.5 17.5 33.3 -529 3.465 16.4 
-2.6 -9.0 266.4 -356 
3.5 10.5 188.0 .I58 
4.2 32.9 4S.2 e 3 0 5  
196.1 11.4 108.00 1.274 
-2.9 -10.3 267.1 .337 
5.4 10.4 188.8 1158 
I 2.3 28.0  55.4 .305 
196.0 9.1 107.60 1 . 3 1 5  
2.0 .e64 96.0 .e83 .I81 195.8 451.3 .560 1.0020 105.9 1.220 - 3 . 3  -11.1 269.6 - 5 4 9  
-3.6 1.381 78.2 .422 1.160 41.0 188.2 .6710 1.650 84.1 .6OO 3.1 9 .4  187.1 -16fl 
. 3  .684 104.5 .345 1.295 211.9 423.5 .a48 1.1410 105.0 1.119 1.6 26.9 64.1 -311 
3.36 8.76 3.21 14.44 2/1/2 97.1 13.9 30.8 .494 3.760 14.1 196.5 S.3 105.90 1.365 
1.9 .867 98.9 .298 .181 202.4 451.4 . -553 1.0220 106.7 1.224 -3.6 -11.5 273.0 -361 
-3.3 1.380 77.0 ,429 1.156 44.1 188.4 .6600 1.651 83.6 .597 2 . 1  8 . 3  188.3 -162 
. I  .671 102.4 .345 1.264 206.3 428.0 .829 1.7000 105.8 1.112 1.2 26.1  72.4 - 3 1 9  
3.42 6.82 2.95 14.59 2/1/2 98.0 11.0 27.9 .446 4.154 12.2 197.4 1.1 105.40 1.406 
.E12 101.8 ,317 .796 208.5 451.7 .544 1.0460 107.7 1.250 -3.0 
1.378 15.6 -438 1.149 49.2 188.6 .6460 1.652 83.4 .595 L.4 
.658 100.3 .347 1.238 200.6 432.4 .e08 1.6610 106.7 1.106 1.1 
6.90 2.76 14.19 2/1/2 99.1 8.4 24.7 -394 4.613 11 .5  199.1 
.E79 104.0 -341 .BO6 214.0 452.0 .532 1.0830 109.0 1.238 -3.9 
1.311 73.9 .449 1.142 54.2 188.9 ,6290 1.654 82.9 .588 2.0 
,646 97.9 ,353 1.214 194.9 436.9 .785 1.6420 101.1 1.100 e 9  
7.03 2.13 15.02 2/1/2 100.4 6.0 21.5 .342 5.366 12.0 201.3 
,890 108.1 .370 .624 219.0 452.3 ,519 1.1280 110.1 1.249 -4.0 
1.375 72.1 a463 1.132 59.7 169.2 ,6090 1.656 82.3 ,582 i.7 
.634 95.2 .362 1.193 189.4 441.5 .760 1.6250 108.6 1.094 -9  
7.19 2.80 15.32 2/1/2 101.7 3.9 18.2 .e93 6.335 13.2 204.L 
- MARS ARRIVAL DATE = 2451250 112 MAR 19991 
-11.1 281.6 . * IS  
6.3 182.0 ,172 
26.3 89.8 , 3 4 1  
-6.5 88.20 1.49e 
-10.3 286.7 , 455  
5 . 5  161.1 a119 
25.8 98.5 .S56 













3 .  r9 
-11.5 277.0 ,391 
1.2 184.6 ,166 
26.8 81.1 .329 
-2.9 100.70 1.447 
(I- OS0 5-1012.0 ,190 41.6 26.2 1.8 .854 84.0 ,301 .766 165.1 456.8 .536 .991 107.2 1.210 -2.3 -7.2 270.2 .569 
5-1012.0 5-1250 .369 302.9 -12.9 -3.5 1.380 76.9 .430 1.157 4 4 . 8  191.4 .6600 1.655 81.6 e603 2 . 9  9.3 184.8 ,161 
I-IC60 5-1470 ,292 161.4 41.4 14.2 .748 111.1 ,563 1,452 233.6 410.4 '696 2.0070 103.3 1.149 -12.5 -22.3 51.2 ,361 
14.62 11.11 4.56 3.52 6.92 6.55 1 5 . 8 1  L/1/1 104.2 42.4 30.8 .441 3.171 15.0 199.4 10.6 105.50 1.221 
I- 840 5-1007.0 ,161 30.1 23.8 2.0 .659 89.5 .21S .I72 178.6 452.8 . 559  .985 105.6 1.213 -0.8 -9.0 P6f.4 -336 
(-1007.6 5-1250 ,338 302.2 -17.6 -4.3 1.382 79.1 .418 1.166 37.9 191.2 ,6790 1.652 82.2 ,608 3.8 12.2 181.6 ,165 
5-1C60 9-1480 .e14 140.7 2.0 -4 .1  .730 110.1 ,371 1.397 228.0 414.9 .E79 1.9150 104.0 1.140 S . 8  37.5 42.9 ,326 
12.20 8.78 4.16 3.43 6.83 4.60 14.13 2/1/2 lO2.I 26.5 34.9 .I126 3.338 20.0 198.1 14.1 108.50 1.230 
¶-  650 5-1007.8 
9-1007.8 5-1250 
r-leeo 5-1490 
¶- 860 5-1009.4 
5-1009.4 (I-I250 
5-1260 3-1500 
E- 870 5-1011.1 
5-ioi1.r s-1~50 
S-IEOO 1-1510 
,187 21.4 20.2 
,336 302.2 -11.6 
,168 149.3 10.6 
11.67 8.24 4 . 2 5  
.166 18.5 17.5 
, 349  302.4 -13.5 
-170 157.1 11.5  
11.53 8 - 0 8  4.50 
.213 19.0 11.9 
.369 302.8 -13.2 
. 1 5 4  165.e 9.9 
11.65 8.14 4.89 
I- 600 ¶-1014.4 .247 21.6 15.2  
5-1014.4 5-1250 .39O 303.6 -11.0 
5-IC00 J-LSgO .142 175.B 1.2  
12.02 8.4L 5 . 1 2  
3- a90 5-1017.4 .e68 26.1 15.3 
3-1017.4 5-1250 .It6 304.8 -9.2 
5-lt6O 3 - 1 5 3 0  . 1 3 5  167.5 3.3 
12.67 0.95 8 . O B  
8-  a00 0-1020.4 . S t 8  31.T l S . 9  
5-1010.0 5-1250 . % 5 2  506.4 -7.1 
1-1180 0-IS40 .154 200.1 -1.3 
18.05 1.76 6.BI 
-_ 
I- 8 3 0  1-1014 .7  
I-1014.f ¶ - I 2 8 0  
S-IC90 1 - 1 4 7 0  
5- 8 4 0  ¶-1001.5 
5-1001.1 ¶-1260 
I - le90  0-1400 
5- 850 5-1006.1 
9-1008.1 5-1260 
5-1290 5-1490 
.LO4 53.1 26.0 
, 385  S O ¶ . O  -12.4 
.L87 148.1 C9.3 
1 4 . 1 8  1 0 . 8 1  4.75 
-162 3 1 . 1  L 4 . 0  
,340 505.8 -20.0 
.LO6 136.L -18 .3  
14.19 10.19 4 .18  
2.0 ,661 92.9 
-4.3 1.382 79.1 
-.8 ,713 108.4 
3.43 6.83 3.99 
1.9 .862 91.1 
-4.0 1.381 18.5 
. 3  .691 106.1 






I ,422 , .355 
I 14.59 
,776 187.6 451.8 .563 .9890 101.5 1.216 
1.351 222.3 419.2 .E63 1.8390 104.1 1.131 
2/1/2 102.7 17.6 54.0 .526 3.411 19.2 
,780 195.0 451.8 .559 1.0010 105.9,1.219 
1.162 40.6 191.5 .612D i.653 82.0 -608 
1.311 216.6 423.5 .e45 1.1710 105.3 1.123 
2/1/2 103.3 13.9 31.4 -493 5 .101  16.1 
i . i a  37.9 ioi.2 .e780 1.655 82.2 .6oa 
-2.9 -10.2 P67.9 .338 
3.6 12.2 167.8 .I65 
2.4 28.2 5 5 . 4  ,316 
' 198.0 12.2 100.50 1.271 
1 I -3.3 4 -11.0 0.0 270.5 186 .349 164
I 1 . 5  26.6 64.2 ,319 
198.3 8.1 106.10 1.330 
1.8 .e65 98.6 .298 ,786 201.1  451.6 .5S2 1.0200 108.1  1.223 -3.6 -11.4 ?!15.9 .567 
-3.6 1.380 77.1 .429 1.118 44.3 191.4 .6610 1.655 E l . ?  .603 2.9 9.4 163.0 .I61 
.6 .662 104.5 .352 1,276 210.8 427.8 .a27 1.7250 106.0 l.116 1 .2  26.3 72.6 .32S 
3.51 6.91 3.25 14.10 i?/1/2 104.1 11.0 28.3 ,446 4.096 13.2 199.1 5.5 105.90 1.562 
1.6 ,870 101.5 ,317 .794 207.7 452.1 .S43 1.0450 107.7 1.229 -3.6 - 1 1 . 4  276.0 .390 
-3.2 1 . 3 1 9  15.7 ,458 1.112 46.8 191.6 .6470 1.656 81.2 ,599 2.5 8.1 183.4 -171 
1.1 ,668 102.3 ,352 1.248 205.0 432.1 . E O 1  1.6840 106.8 1.109 .9 26.2 81.4 .332 
3.60 1.00 3.00 1 4 . 8 5  2/1/2 i 0 5 . i  8 .4  95 .1  ,395 4.605 1 1 . s  200.1  -.I i o i . z o  1 .424  
1.4 .877 104.6 .340 .605 215.2 452.4 .531 1.0790 109.0 1.231 -3.9 -10.9 262.6 .416 
- t . S  1.378 1 4 . 0  , 4 4 9  1.144 53.8 191.6 .6310 1.658 8 0 . 1  .S94 2.1 6.9 161.1 .176 
I . 3  .654 100.0 . 3 5 5  1.219 199.2 436.5 ,786 1.6520 101.1 1.102 - 8  26.0 90.1 . 3 4 L  
3.7L 7.11 2.86 15 .04  2 /1 /2  106.2 8.1 21.9 , 343  5.274 11.2 202.9 - 4 . 5  98.60 1.468 
1.1 .687 107.7 ,368 ,620 216.2 452.7 ,119 1.1220 110.5 1.247 -3.9 - 1 O . C  287.7 , 4 9 2  
-I..  1.376 7L.2 ,463 1.156 59.2 192.0 ,8100 1.661 80.1 .589 1.7 6.0 180.1 , 1 8 4  
8 . 4  .642 91.4 ,362 1.195 193.5 441.0 ,763 1.6280 1 0 8 . 1  1.095 -6 2 5 . 4  98.6 . 3 ¶ 3  
5.0 7.29 L.04 15.26 2 / l l 2  107.3 3.9 16.6 ~ 2 9 5  6.198 11.9 201.8 -7.1 96.20 1 . 5 J C  
-- MAR3 ARRIVAL DATE 2451260 (29 MAR 19991 ~ _ _ _ - _  
1.6 . l $ l  82 .8  
- 9 . 5  1,361 76.0 
B.7 . T O  113.8 
3 , Y O  1.10 5.92 
t . 0  .E36 89.C 
-4.9 1.363 19.C 
-13.0 .749 112.2 
3.16 6.96 6.41 
a 3 1 5  ,764 163.1 458 .5  - 5 2 5  1.003 108.0 1.209 -2.4 -7.1 E15.6 
. 4 3 1  1.156 4 1 . 5  194.4 .8510 1.661 19 .4  .607 2.6 9.0 163.0 
e408 1.504 238.6 410.7 ,891 L.1170 104 .1  1,159 -1 .0  3.3 47.1 
11.61 W l / l  1lO.e Z 5 . 4  29.4 . 4 0 5  3.935 14.4 202.0 10.2 101.60 
.t79 ,171 177.9 413.2 .S56 .98J l o $ , ?  l . t l 3  -2.6 -6.9 266.3 
.416 1.168 3 1 . 3  194.1 .6800 1.611 60.3 .015 4.3 13.9 167.2 
.391 1 .436  232.9 415.0 , 611  1.9980 104.7 1 . 1 4 8  14.8 55.9 2 3 . 9  
16.96 2/1/2 108.1 43.5 3 5 . 9  .520 3.249 2 5 . 5  200.4 17.6 109.40 
.!67 22.3 20.4 t . 0  .E60 92.7 .216 .775 161.2 452.0 .562 .9890 1 0 5 . 5  1.215 -2.9 -10 .2  266.5 
-339 303.8  - t O . 3  -5.0 1.383 79.3 .418 1.169 37.0 194.1 ,6810 1.651 60.3 .6l5 4.4 14.1 1 0 7 . 4  
. L l l  149.9 9.6 - . 8  -729 110.4 .SI8 1.380 227.1 419.2 .858 1.9010 105.2 1.136 2.6 28.7 J S . 3  
$2.34 8.77 4 . 2 5  b,S6 8.97 4.53 14.78 2/1/2 108.0 17.8 35.3 ,523 3.302 23.2 200.4 16.3 109.60 
. a 8 1  
. % E O  
e176 
.350 








I- 880 5-1010.1 .le5 19.1  11.7 1.9 .E61 91.5 ,284 .119 194.3 452.0 , 558  1.0000 106.0 1.218 -3.3 -11.0 271.4 .350 
9-1010.1 5-1260 ~ 3 5 0  303.9 -17.4 -4.4 1.382 76.4 .423 1.165 40.0 194.2 .6730 1.658 80 .0  ,613 3.6 12 .3  183.9 -170 
B * I Z @ O  5-1500 .190 157.2 11.4 a4 , 7 1 1  108.6 .368 1.332 221.5 423.4 .E42 1.8230 105.8 1.129 1 . 5  26.3 64.4 -329  
lL.10 8 .52  4.46 3.SO 6.96 4.04 14.19 2/1/2 108.7 13.8 32.1 .491 3.614 18.8 200.4 11 .4  101.40 1.263 
e* 690 ~-1oSL.6 ~ 2 1 1  t O . 1  16.1 1.1  .664 96.5 .e96 .784 200.8 452.2 . 5 5 1  1.0170 106.1 1.222 - 3 . 5  -11.3 215 .0  .567 
9-1OIC.I 5-1280 ~ 3 8 7  804.4 - 1 4 . 5  -3.e 1.361 71.2 -430  1.161' 43.9 194.3 .6620 1.860 19.7 .610 3.2 1 0 . 4  184.3 .17L 
@-tl@O 1-1510 a172 184.9 10.4 -9  ,605 106.6 ,362 1.292 215.4 427.6 .824 1.7590 106.4 1.120 1.0 25.9 73.0 q33C 
lL.11 6 - 4 7  4.09 8-65 7.03 3.62 14.86 2/1/2 109.5 11.0 28.8 -446 4.020 1 4 . 7  LOl.1 6.2 104.50 1.346 
I- 860 5-1Ols.L .e43 LL.0 11.4 1.5 ,668 101.2 -316 -192 206.6 452.5 . S 4 1  1.0420 107.1 1.228 - 3 . I  -11.2 279.1 .390 
I-1015.L 3-1260 -390 309.2 -11.1 -3.5 1.380 75.8 .439 1.155 48.3 194.4 .6490 1.662 79.3 .607 1.7 6.7 162.7 .176 
S-1CIO I-1520 O S 5 6  173.B 0.1 l.t .679 104.4 .359 1.251 209.5 431.9 .806 1.7070 101.0 1.!12 .0 25.6 81.6 ~33'7. 
12-10 8-61 5.30 3 . 7 t  1.12 3.29 14.96 2/1/2 110.4 6.4 25.6 .396 4.521 12.0 202.5 1.8 101.70 1.394 
14 8 ~ 0  8-iot6.t .26i t t . 0  15.4 1.3 .e74 i04.e .33s .e02 212.3 459.8 .530 1.0740 109.0 1 . ~ 3 5  -5.8 -10.8 203.8 , 4 1 1  
I-1010.) 3-1280 .41? 304.4 -4.8 -8.1 1.379 74.1 .450 1.146 53.3 194.5 .6320 1.664 78.7 .602 L.C r . 3  181.2 .I62 
S-H4O 5-1510 ,143 184.4 4.1 1.3 ,664 lOL.1 -359 1.226 203.6 436.2 .766 l.66IO 107.8 1,104 25.6 90.3 ,344 
lL.03 9.00 #.OR 8-85 I . 2 5  3.06 15.09 C l l l 2  111.4 6.1 02.3 .MI 3.106 10.8 L04.T -2 .9  99.00 8.439 
339 
1999 OUTBOUND SWINGBY 
- - .- __ ._ - 
I i v i PSX i ECCEN S M A - ~ H E T I  T H E T Z P E R I H  
I 3 V 3 P S I  3 ECCEN SMA THE13 THE14 PERlH 
1 5 V S PSI  5 ECCEN SUA THETS THE16 PERlH 
O V A  EVA OVO EVR TYPE SUN A SUN R KAPPA 
R A l  
RAS 






12.85 8 .91  
3- 890 3-1019.1 .276 28.0 
5-1019.1 5-1270 .416 308.2 
5-IS00 (1-1530 .119 182.0 
13.29 9.28 
5- 900 5-1022.4 .318 33.4 
5-1300 5-1540 .149 192.9 
14.03 9.85 
5-ioez.4 1-1210 .448 109.9 
I- oro s-1oi4.0 .eo6 22.6 
1-1014.0 ~ - i e e o  .368 3 o r . 8  
5-1310 5-1S10 a256 165.4 
15.39 9.42 
5- 890 5-1020.0 .e71 29.2 
5-1020.0 5-1280 ,415 310.2 
3-1310 5-1530 .176 160.4 
11.75 9.56 
5- 900 5-1023.5 ,312 34.5 
5-1810 8-1540 .161 190.1 
14.38 10.01 
8-iocs.8 5-1200 ~ 4 6  311.9 




1 5 . s  
-10.1 























5- 880 1-1017.e .E32 L8.5 
5-1017,@ 8-1L90 .SI9 310.9 
8-1310 I-15tO . t l 9  lZt.6 
14118 9.88 
MISSION DURATION = 640 O A V S  
M A R 3  ARRIVAL DATE J L451LIO 













1.4 .86S 100.9 .315 ,789 205.8 452.9 .S40 1.0380 101.6 1.226 -3 .T  -11.1 280.3 .389 
-3.7 1.382 75.9 .439 1.159 47.6 197.1 .6500 1,668 77.5 .615 2.9 9.1 162.7 ,183 
1 . 3  . m e  106.s .368 i . e r i  214.1 431.7 .a04 i.r39o 107.4 i.ti6 . r  23.3 8 i . 8  . 3 4 5  
3.88 7.27 3.67 is.ii 21112 i i a . 1  8.5 26.1 . ~ r  4.423 13.0 204.5 4.0 IOP.PO 1.356 
15.8 
- 1 L . l  



















V 2 I 2 OECLL RA2 8PEEOL 
V 4 1 4 OECL4 R A 4  8PEEO4 
V 6 I 8 OECLI RA6 WEE08 
INC RAP OECLP ETA -CERIC 
1.221- -3.5 - 1 i . r  c r 6 . o  . w 7  
i.ies .o e5 .s  73.e .s4c 
.618 3 .5  11.1 184.4 . 1 I 9  
16.9 203.2 9.2 105.50 1.3OL 
1.2 ,871 103.9 .338 .799 211.3 453.3 ,529 1.0690 109.0 1.233 -3.8 -10.7 285.0 ,416 
1.4 -678 104.2 .36S 1.237 208.1 435.8 .785 1.6880 108.0 1.107 - 5  25.1 90.5 -349 
-3.3 1.380 74.3 .450 1.1~2 52.1 197.2 . W ~ D  1.671 76.9 .mi 2.3 r . 5  18i.e .see 
.s . a m  ior.0 .364 .ais 216.3 453.6 . s i r  i.io90 110.4 1.243 - 3 . 8  -9.8 e9o.i e446 
4.19 1.18 3 . 1 3  is.32 2/1/2 110.8 4.0 19.6 .so0 5.861 10.2 209.4 - 3 . 8  9 r . m  1.419 
4.01 7.41 3.34 11.19 2/1/2 111.9 6.1 22.9 .347 5.044 10.8 206.5 -.4 99.50 1.404 
-2.9 1.379 72.5 ,463 1.144 58.0 191.2 .e140 1.67s 76.2 .606 1.9 6.2 179.8 ~ 1 9 1  
1.6 ~661 101.8 .366 1.207 202.1 440.0 .768 1.6480 108.7 1.098 .I 24.6 99.3 ~ 3 5 5  
__ -. .-. . - - - MARS ARRIVAL'OATE = 2451280 (11 APR 1999) 
- MAR8 ARRIVAL DATE 8 t45lL90 I21 ACR 199)) --.. 
l.C .E61 100.1 .519 ,784 LO3.8 453.9 ,538 1.0310 107.8 i.tL4 -3 .0  -10.9 t82.8 ,389 
-4.4 1.365 T6.L .441 1.169 48.5 LO2.L .8530 1.685 74.3 ,634 8.4 9.4 i84.4 -199 
1.7 .re5 i i0 .9  .395 i . 318  ~ ~ 3 . 5  451.2 ,796 i.8310 100.4 1 . m  .L m.0 ee.8 .ser 





#TOPOVER TIUE 30 D A Y 6  1999 OUTBOUND SWINGBY Ul331ON OURATION : 680  O A Y S  
MAR3 ARRIVAL CITE : L 4 5 1 1 5 0  
2 OEC 1 9 0 6  - -  -- . __ 
LAUNCH 6WNGBC- <PEE01 R A 1  -0ECLl I 1 V 1 PSI  1 ECCEN SUA THE11 THE12 PERIH APHEL P31 L V 2 I L OECL2 RA2 8PEECL 
8WNGBy ARRIVE )PEE03 R A 3  OECL3 I 3 V 3 P31 3 ECCEN 3MA THE13 THE14 PERIH APHEL FSI 4 V 4 I 4 OECLI R A 4  6PEECa 
DEPART RETURN )PEE05 R A 5  OECLS I 5 V 5 PS I  5 ECCEN SUA THE15 THE16 PERIH APHEL PSI  6 V 6 I 6 OECL6 R A 6  6PELCO 
_._ - - PROP AERO_-OVL --O-VA-EVA O V O  -EVR TYPE SUN A SUN R KAPPA_-- - A  E INC RAP OECLP E T A  PERIC 
_... MARS ARRIVAL DATE E 24SllSO I 2 OEC 19981 -.  
2.3 



















2 .4  
-1.8 
95 






5-  620 1-1006.2 .196 41.5 26.6 
3-1006.L 1-1110 .362 299.9 -5.8 
5-1160 5-1100 .llO 183.0 -.3 
12-96 7.03 4.63 
,860 83.2 .296 .772 163.2 455.1 .543 1.001 106.9 1.213 -1 .8  
1.406 7 8 . 0  .466 1.267 38.4 150.1 .6140 1.8601 1 1 1 . 4  .642 1.9 
.636 87.6 ,331 1.253 115.2 421.1 .e39 1.668 105.1 1.107 1 . 8  
9.31 2.40 14.38 2/1/2 32.2 12.3 35.9 .459 3.247 6.1 191.9 
- 5 . 1  263.8 .36P 
-7.4 208.3 -266 
27.2 61.6 ~ 3 0 8  
.2 101.50 1.031 
5- 630 5-1002.5 ,160 26.9 25.1 
5-1002.5 3-1150 .S28 301.1 -6.8 
5-1100 5 - 1 5 1 0  ,126 192.7 -3.0 
12.77 6.89 4.17 
I- 640 5-1001.9 .159 16.6 2!.5 
5-1001.9 5 - 1 1 I O  ,323 301.4 - 1 
5-1160 5-1520 ,112 200.4 - a . 4  
15.23 7.36 4.15 
5- 850 I-1002.6 ,175 11.4 18.2 
5-1002.0 5-1150 , 330  301.0 -6.7 
8-1160 3-1530 .183 206.5 - 7 . 3  


































LS A R R I  
82.7 







.269 .776 175.2 
.460 1.279 31 .5  
.351 1.240 171.0 
14.94 2/1/2 31.1 
.264 .780 184.8 
.419 1.280 30.4 
.376 1.228 167.0 
15.62 2/1/2 31.0 
.270 .784 193.1 
.461 1.278 32.0 
-408 1.21? 163.3 
16.48 2/1/2 31.2 
VAL DATE : 245116 
.301 .771 162.3 
a456 1.227 41.4 
.327 1.253 178.8 
14.29 2/1/2 38.5 
.271 .776 174.5 
- 4 4 7  1.240 34.0 
.345 1.239 174.4 













0 (12 t 








,568 ,985 105.1 1.215 
.6910 1.861A 111.3 e 6 4 8  
.e05 1.676 106.9 1.106 
40.8 .559 2.866 1.9 
.574 .9860 101.8 1.217 
,6930 1.8581 111.3 ,619 
.767 1.690 109.0 1.103 
4 9 . 3  .577 2.834 9.5 
,572 .9950 105.0 1.220 
.6890 1.866A 111.3 .647 
.721 1.713 111.5 1.101 
39.5 . 5 5 1  2.962 11.1 
IEC 19981 - 
.539 1.003 101.1 1.212 
.6670 1.7874 107.7 ,621 
,843 1.663 104.8 1.107 
33.3 , 4 4 5  3.490 6.3 
.I66 e985 105.2 1.214 
,6860 1.193A 107.7 -628 
.el2 1.667 106.5 1.105 











1 . 1  
180.2 
-7.8 239.9 ,326 
-7.4 209.1 e266 
27.6 69.3 -357 
-1.4 108.60 1.044 
-9.5 2 5 9 . 1  -323 
- 1 . 3  209.7 e265 
21.8  1 7 . 1  .370 
-3.5 110.40 1 .058  
-10.6 261.2 .330 
-7.4 209.4 .e66 
27.1 85.0 - 4 1 0  
-6.0 109.10 1.081 
5- 820 1-1007.1 ,201 43.2 26.6 
5-1007.1 1-1160 .368 298.5 -6.2 
5-1190 5-1SOO . l o5  180.6 .9 
12.20 7-03 4 . 1 0  
5- 830 5-1003.L ,162 28.4 25.2 
5-1OOS.L 5-1160 ,330 299.4 -7.4 
5-1190 ¶-1310 ,121 191.4 -2.2 
11-90 6.71 4.18 
5- 840 5-1002.5 .159 11.8 21.8 
5-1002.5 5-1160 -524 299.6 -7.6 
5-1190 5-1520 .142 200.3 -5.1 









-5.7 265.0 ,368 
-6.2 206.1 -238 
27.4 62.1 a303 
.9 104.00 1.107 
-1 .1  260.8 .530 
-6.2 208.3 e236 
27.6 69.9 .329 
-.5 108.40 1.133 
-9.4 260.4 ,324 
-0.1 208.6 a 2 3 5  
27.8 71.8 -359 
- 2 . 1  109.10 1 . 1 5 1  
.E65 91.5 .265 .779 184.2 450.0 -572 .9860 104.8 1.217 -2.6 
1.400 80.1 .445 1.241 32.7 154.7 .6890 1.794A 101.6 .629 2.2 
.623 84.4 .367 1.226 170.2 437.9 ,776 1.671 108.4 1.103 1.6 
8 .50  3.00 13.40 2/1/2 36.9 6.8 38.8 .573 3.011 9.4 189.6 
2.4 .867 94.8 ,270 .783 192.6 449.4 .572 .9950 105.1 1.220 -3.0 -10.8 261.6 ,331 
-1.8 1.399 79.6 .447 1.239 34 .2  154.9 ,6850 1.793A 107.7 ,628 2.1 -6.2 208.3 -236 
1.1 .616 81.3 ,395 1.214 166.1 444.1 .I34 1.694 1 1 0 . 1  1.100 1.7 27.7 85.0 a395 
5.12 8.51 3.59 16.16 2/1/2 37.1 4.7 37.2 ,549 3.138 10.9 189.8 - 5 . 3  108.00 l . l T 4  
5- 650 5-1003.3 .174 12.3 
5-1003.3 5-1160 .331 299.3 
9-1190 5-1530 ,170 201.3 
13.04 7.92 
18.4 



























1 4 . 9  
- 0 . 0  
-11.1 






- 0 . 1  ,e 













2.4 .E71 97.5 .282 -189 200.0 449.5 -567 1.0110 lOS.7 1.224 -3.4 -11.7 264.4 ,346 
-1.7 1.398 78.7 . 4 5 1  1.234 37.2 155.4 ,6780 1.790A 107.6 .625 2.0 -6.2 201.6  -236 
1.4 .610 77.6 .431 1.203 162.5 450.6 .684 1.72i 113.4 1.097 1.7 27.4 93.7 e439 
5.14 8.52 4.40 17.14 2/1/2 37.1 4.2 34.3 . S O 2  3.388 12.7 190.4 -8.1 105.00 1.199 
- -  - MAR3 ARRIVAL DATE = 2451170 (22 OEC 1998) 
5- 860 5-1004.9 .I99 11.0 
5-1004.9 5-1160 .346 298.9 
¶-1190 5-1540 .206 212.8 
14.21 9.01 
5- 820 5-1006.1 .206 44.9 
5-1000.1 5-1170 .374 291.1 
5-1200 5-1500 ,103 177.5 
11.65 7.07 
5- 050  5-1003.6 .lo3 29.7 
3-1003.8 5-1170 .332 298.3 
5-1200 1-1510 . 1 1 5  189.4 
11.21 6.68 
2.2 .e59 82.2 .3OS .I71 161.4 456.4 .535 1.006 107.4 1.212 -1.8 -5.6 266.2 -314 
-1.8 1.390 76.7 .449 1.199 44.0 161.4 .6600 1.737A 104.0 .IO6 1.9 - 4 . 1  204.4 ~ 9 1 4  
.2  .639 91.2 ,325 1.253 182.5 421.8 .e46 1.6600 104.8 1.108 1.8 27.5 62.4 e300 
4.58 7.97 2.28 14.23 2/1/2 4 S . 5  13.1 31.3 ,430 3.702 6.6 192.1 1 . 1  102.70 1.163 
2.3 ,862 87.7 ,272 .775 173.9 451.9 .S64 .986 105.3 1.214 -2 .2  - 7 . 1  261.5 -332 
-1.9 1.393 79.3 .437 1.212 35.9 160.3 .6820 1.742A 104.1 .613 2.2 -4.6 206.6 . e l l  
. 5  .631 88.9 .340 1.239 177.9 431.2 . E l 1  1.660 106.2 1.105 1.6 21.7 1 0 . 4  e323 
4 .52  7.91 2.49 14.67 2/1/2 43.6 10.0 36.4 .545 3.204 8 . 9  180.0 .6 101.50 1.201 
5- 640 5-1002.9 ,159 18.6 
5-1002.I 5-1170 .325 298.1 
5-1200 5-1520 ,133 199.5 
11.50 6.98 
5- 050 5-1003.7 ,173 13.0 
5-1003.7 5 - 1 1 7 0  .331 298.3 


























,266 .778 183.8 450.2 
.435 1.214 34 .4  160.0 
-360 1.225 173.5 436.8 
15.22 2/1/2 43.3 7 . 2  
.270 .783 192.1 449.6 
-437 1.212 3 5 . 7  160.2 
.385 1.212 169.2 442.1 
15.89 2/1/2 43.6 4.9 
























-9.4 201.0 .325 
- 4 . 8  206.9 . e l l  
27.8 76.4 - 5 5 0  
-1.6 108.30 1.22#! 
- 1 0 . 1  2H.4 .S31 
-4.8 206.6 .211 
21.7 86.6 A 8 3  
-4 .8  107.90 1.246 
5- 660 5-1005.3 
5-1005 .1  5-1170 
5-1200 5-1540 
5- 070 5-1001.4 
5-lOOr.4 3-1170 
5 - I C 0 0  5 - 1 5 5 0  




2.3 .610 97.3 ,282 .788 199.6 449.5 .566 1.0100 101.7 1.223 -3.4 -11.6 264.9 .346 
-1.9 1.392 78.4 . 4 4 1  1.208 3 8 . 1  160.6 .6750 1.140A i 0 4 . 1  .6Il 2.1 -4.1 205.9 .el2 
1.4 .610 79.9 .416 1.200 16S.2 440.9 ,100 1.699 112.4 1.096 1.6 27.3 94.6 ~ 4 2 2  
4.54 7.93 4.05 18.74 2/1/2 44.2 3.9 32.9 . S O 2  3.536 lC.3 190.3 -7.L 105.20 1.L72 
.e29 13.1 






. l o 2  114.0 
11.30 7.16 
2.3 ,815 1OO.Z .e99 .79@ 208.3 449.8 ,558  1.0340 106.6 1.229 -3.1 - l L . l  LO0.L -367 
-1.6 1.391 17.1 ,447 1.201 42.8 161.3 .(I640 1.137A 104.0 ,801 L.0  - 4 . 1  204.8 .213 
1 . 1  ,103 1 5 . 1  ,457 1.188 161.6 4 5 5 . 5  ,646 1.731 115 .4  1.093 1.7 26.6 102.4 .470 
4.57 7.96 5.02 17.66 2/1/2 4 5 . 2  5 . C  29.6 .446 3.914 14.3 191.3 -10.3 102.70 1.299 
- _ _  M A R 3  ARRIVAL DATE : 9461180 f I JAN 1999) 
2.1 .E56 81.6 . S i 1  .770 160.4 457.2 e530 1.009 101.8 1.212 -1.8 -5 .6  261.6 ,361 
-1.9 1.381 76.2 . 4 4 5  1.170 46.4 166.4 .6540 1.702A 100.4 .594 1.9 -3.0 201.6 - 1 9 3  
. 2  .642 93.0 .323 1 . 2 5 5  166.3 425.0 ,849 1.6600 104.5 1.106 1.7 27.5 6L.8 .29r 

















5- EL0 5-lOO9.C 
5-1009.L 5-1160 
5-izia S - I S O O  
I- 630 5-1004.3 
5 -1004 .1  5-1100 
5-1210 S-lSlO 
I- 840 S-1003.4 
3-1003.4 3-1160 
1-1110 5-1320 
5- 850 5-1004.1 
S-1004.1 3-1160 
5-1210 1-1530 
5- 660 1-1009.0 
11-1001.0 5-1100 
S-lClO 5-1540 
5- 070 5-1007.8 
e-1001.8 5-1180 
1-1L10 I - 1 9 5 0  
*164 31.0 
.334 297.1 









2.42 14 .56  
91.2 .267 
79.5 -426  
88.3 .354 
2.69 15.06 
.774 173.4 452.2 
1.193 37.3 165.1 
1.239 181.6 430.4 
2/1/2 50.0 10.3 
.178 103.3 450.4 
1.196 3S.6  164.9 
1.224 116.9 435.9 
2/1/P 50.4 7.5 
. T O P  191.1 449.6 
1.194 36.9 165.1 
1.210 172.4 441.5 






1. T O E A  
1.6S1 































































l C . 0  












. l l J  19.1 
-326 P37.9 
.126 190.0 
10.90 6 - 8 4  
.172 13 .1  
.332 297.1 




. I  71 214. 1 








4 .01  7.40 
-2.6 -9.3 


































4.09 t . 4 8  
.187 199.L 449.7 
1.189 39.8 185-1  
1.197 168.1 441.4 
2 / l /L  51.4 3.8 
.a14 100.1 ,999 .19S 2OS.S 449.8 .¶SO 1.0300 106.9 
.SO6 17.0 ,440 1.163 43.8 186.1 -6620 1.703A 100.1 
.604 18.L -439 1. i65  i64-1 453.6 ,664 1.105 114.3 














15.6 i5 .a  t. i  
L91.4 -7.3 -L.O 
tL0 .4  -11.4 1.6 
9.70 1.11 4.11 
-3.1 -1L.O C68.1  ,367 
C.0 -3.0 LOL.4 .194 
1.0 t0.4 103.4 .*I 
191.5 -1.3 IOL.SD 8 . ~ 5 1  
UAR8 ARRIVAL 0 
,818 80.8 .359 
.38C 11.1 .444 
.646 94.8 .SC3 
?.e4 t . 3 1  14.10 
AtL 3 84111BO (11 JAN lS1W -
.TO8 119.L 458.L .5 t3  1.013 100.3 
WlIL 81.4 13.8 L8.3 ~393 4.014 
.114 l l L . 8  41L.1 ,901 a 1 8 1  105.0 
1.180 38.5 18S.T ,8170 1.883A S1.1 
1.L4O 18S.4 4tS.8 * I t $  1.0140 101.1
t / l / L  18.5 10.5 34.1 ,188 8.411 
1.163 40.8 i n . 0  ,6470 i . a m  1 r . a  
i m r  100.3 4~4.0 .ass t.mao 104.4 
1- 1 t O  1-1010.8 
6-lDiO.8 1-1190 
8-1CLO 1-1100 
I- 030 I-1004.1 
1-1004.S 1-1190 
I-icco 8-1010 
4@.1 C6.3 L.0 
LS7.1 - l . l  4 . 1  
110.3 5.8 .L 
1.33 1.oc 0.84 
3t.4 25.8 8.3  
LOT.¶ -S.4 4 . 3  
183.1 1.8 - 3  ..at 4 . ~ 3  3.74 
341 
HISSICN DURATION : 660 D A I S  STOPOVER T I H C  i SO DAYS 1999 OUTBOUND SWINGBY 
MARS ARRIVAL DATE I 2451190 
11 JAN 1999 
LAUNCH SUNG8Y-'bPEEOl R A I  -0ECLl  I 1 V 1 PSI I ECCEN SMA THE11 THE12 PERIH APHEL PSI 2 V 2 I 2 OECLL RAL SCEE02 
WNG8y ARRIVE 8PEEOS RA3 OECL3 1 3 V 3 PSI  3 ECCEN BRA THE13 THE14 PERIH APHEL PSI 4 V 4 1 4 OECL4 R A 4  8CEEO4 
DEPART RETURN EPEE05 R A 5  OECL5 I 5 V 5 PSI 5 ECCEN SHA THE15 THE16 PERIH APHEL PSI 6 V 8 I 6 OECL6 R A 6  SPEED6 
I- __ PROP AERO.-Dt!L - L ! A E V A - - O V O  -IVR---TYPE_.SUN ?-SUN R-I(*PPA ---A E INC RAP OECLP ETA CERIC 
5- 6 4 0  5-1003*6 ,159 20 .6  22.3 2.3 .E63 91 .0  .267 .777 182.6 450.7 ,569 .9650<05.0 i . 216 - - -2 .6 -  -9 .3  262.2 ,527 
5-1003.8 5-1190 ~ 3 2 7  297.6 -10.0 -2.4 1.38) 79.4 .424 1.182 36.5 169.5 ,6820 1.663A 9 7 . 1  . I 9 6  2.5 202.2 e l76  
I-leZO 5-1520 .121 195.7 -2 .2  .E .628 90.3 .349 1.223 160.5 435.0 -796  1.6510 107.2 1.102 1 . 5  2 7 . 7  79.5 - 3 3 7  
10.48 6.74 4 .15  3.72 7.12 2.59 14.94 2/1/2 58.0 7.6 34.9 .561 3.331 10.2 190.1 1.2 107.50 1.309 
I.._ ~- 
5- 650 S-1004.S .1?2 1 4 . 5  18.9 2.3 .E66 94 .1  .271 .781 191.3 4SO.O .569 .9930 105.2 1.219 -3.0 -10.6 263.4 .533 
5 - 1 0 0 4 - 5  5-1190 .333 297.5 -9 .7  -2 .4 1.36s 79.0 .425 1.181 37.Y 169.8 a6790 1.683A 97.5 -597  2.4 - . I  201.6 * l ? r  
5 - l Z 2 O  5-1530 . I 3 9  206.2 - 6 . 0  1.1 .620 87.5 .368 1.206 175.8 440.4 -763 1.653 108.9 1.098 1.4 0 7 . 5  87.6 
10.97 7.24 4 .31  3.73 7.13 2.94 15.47 2/1/2 58 .3  5.3 33.6 .543 3.462 1 0 . 7  190.2 -1.6 106.60 1.536 
-868 97.1 .OB2 .787 196.8 449.9 .S65 1.0080 105.7 
1.364 78.1 -429 1.177 40.5 169.9 .612D 1.68ZA 97.4 
-612  84.4 .393 1.194 171.2 446.1 . I 2 5  1.663 110.9 
7.15 3.46 16.12 2/1/2 59.0 3 .7  31.1 .SO0 3.731 
-873 100.0 ,298 .794 20S.5 450 .0  .557 1.0310 106.6 
1.383 76.9 ,436 1.171 44.4 170.4 .6610 1.661A 9 7 . 3  
.605 60.7 .424 1.161 166.9 452.0 .680 1.682 113.3 
7.19 4.20 16 .91  2 / 1 / 2  60 .1  4 .0  28.1 -446 4.124 
- HARS ARRlVAL DATE = 2451200 I21 JAN 1999) 
1.222 -3.4 - 1 1 . 5  265.9 .34?  
.595 2.3 - . 6  200.9 .1?6 
1.094 1.4 27.0 96 .1  ,393 
11.6 100.8 -4.8 104.00 1.566 
1.226 -3.7 -11.9 269.2 -367  
.591 2.1 -1.0 199.6 . I 7 9  
1.090 1 . 5  0 6 . 2  104.0 .431  
13.1 191.9 -8.1 102.20 1.394 
9- 060 5-1006.0 .19S 12.6 16.4 2.3 
5-1006.0 5-1190 .347 297.4 -8.9 -2.3 
5-1220 5 - 1 5 4 0  .164 214.7 - 9 . 0  1.3 
11.84 6.09 4.62 3.75 
5-1006.0 5-1190 .387 297.4 - 8 . 0  -2.2 
5-1220 5 - 1 5 5 0  .198 221.5 -11.4 1 .6  
13.06 9.29 5.09 3.19 
5- 670 5-io08.c .226 1 4 . 1  $5.1 2.2 
7- -__ - -- . -
5- 620 1-1012.6 .236 52.2 26.0 1.9 .e115 79.6 .331 .767 157.4 459.6 ,113 1.021 109.1 1.210 -2.0 - 5 . S  271.8 a407 
5-1012.0 5-1200 .407 298.5 - 7 . 1  -2 .2  1.379 74.6 ,446 1 . 1 5 1  52.0 175.4 .637D 1.664A 9 3 . 7  a 5 8 0  1.9 -8 193.9 .1?4 
5-1230 5-1500 . l o 9  166.7 7.2 .2  .651 96 .1  .324 1.261 194.4 424.2 .852 1.6700 104.4 1.110 1.7 27.5 6 3 . 3  .e96 
11.29 1.63 S.24 3.66 7.06 2.38 14.16 24112 70.4 13 .7  26.6 .364 4.341 7.4 195.5 3 . 1  96 -90  1 .915  
5- 620 5-1024.1 ,361 65.5 23.7 .9 .E46 
5-1024.1 5-1200 , 5 1 4  303.7 -4.3 -1.9 1.368 
S-1230 5-1500 ,109 166.7 7.2 .e .6S1 
14.18 9 .98  7.59 4.20 7.60 
70.3 .438 .758 
67.2 .502 1.101 
96.7 ,324 1.261 
1 2.38 14-10 2/1/2 
1 67.0 .e76 . I 7 3  , 78.3 -424 1 . 1 7 l  
9 4 . 6  .S34 1.242 
2.40 14.47 Z/l/e 
, 90.8 -268 ,777 
, 79.2 ,420 1.174 
' 92.2 .346 1.224 
I 2 .53 14.81 2/1/2 
149.3 4 7 0 . 0  














33.4 -522  
l l S i 8  1.207 -2.6 - 5 . 2  085.1 . S A 4  
92 .1  .S49 1 .2  1.1 165.5 .197 
104.4 1.110 1.7 97.5 63.3 .296 
6.187 5 . 5  t 0 4 . 2  -2 .7  0 9 . 0 1  1 .054  
105.7 I . 2 1 3  -2.2 -7.6.284.0 .339 
94.4 .593 2.¶ 1 . 5  198.5 .le1 
105.6 1.106 1.5 0 7 . 6  71.6 .313 
3.483 10.5 191.5 4.s 105.90 1 . 2 9 6  
105.1 1.215 -2 .6  -9 .3  062.8 .328 
94.5 .595 2.6 1.6 199.5 .166 
106.9 1.102 1.4 0 7 . 6  79.9 .332 
3.383 11.0 190.8 0.6 107.30 1.326 
5- 630 5-1005.6 .167 34.0 2S.8 2.2 ,860 
5-1230 5-1510 .110 179.6 3.6 .6 .641 
10.18 6.65 4.25 3.51 6 .91  
I- 640 5-1004.3 .159 22.0 2 2 . 8  2.3 .e63 
5-lOU4.3 5-1200 ,328 29r .8  -11.0 -2.6 1.363 
S-1230 5-1520 . I 1 7  192.7 -.I .8 .632 
10.17 6.68 1 - 1 5  3.49 6.89 
5-ioos.e 5-1200 ,339 2 9 r . 7  -10.2 -2.5 1.383 
182.3 451.0 ,568 .965D 
37.2 173.7 .6600 1.667A 
184.2 434.3 .BOO 1.647D 
6 6 . 0  8.0 34.4 .557 
5- 650 5-1004.9 .171 15.4 19.0 2.3 .865 9 4 . 0  .e72 .760 190.8 450.3 .S68 ,9930 105.2 1.218 -3 .0  -10.6 064.0 -333  
5-1004.9 5-1200 -333  297.7 -10.6 -2 .6 i . 3 8 3  78.9 -422  1.172 38.2 173.8 .6780 1.661A 94.5 .S94 2.5 1.6 199.0 -166 
5-1230 5-1530 .132 204.3 - 4 . 9  1.1 .623 8 9 . 6  ,362 1.207 119.3 439.5 .770 1.645 108.3 1.098 1 . 3  L7.3 6 8 . 3  .355 
10.60 7.10 4 . 3 0  3.50 6.90 2 .60  15.31 2 / 1 / 2  66.2 5 . 6  33.1 . I 4 1  3 . S l 2  11.0 190.9 - 1  106.50 1.360 
5- 660 5-1006.S .194 13.5 16.5 2 .2  .e68 9 6 . 9  .282 ,788 196.3 450.1 .564 1.0070 105.6 1.222 -3.4 -11.4 266.5 .347 
5-1006.1 5 - l Z 0 0  -347  297.6 -9 .7  -2 .5 1.382 78.1 .426 1.168 41 .0  174.1 .67lD 1.666A 94.4 .591 2.4 1.4 198.0 . l o ?  
5-1250 5-1140 .154 214.1 -6.4 1.3 . 6 l 5  86.6 .383 1.192 174.5 444.9 .735 1.649 110.3 1.094 1.3 0 6 . 8  96.7 .362 
11.37 7.84 4 .61  3.12 6 . 9 2  3.24 15.88 2/1/2 67.0 3.7 30.6 .500 3.784 11.4 191.5 - 3 . 2  104.60 1 .391  
5- 670 9-1006.8 .e25 14.7 15.2 2 .1  ,672 99.8 .e98 .793 205.0 450.2 ,556 1.0290 106.6 1.227 -3.7 -11.9 269.6 .367 
5-1006.0 5-1200 .S67 297.8 -8 .6  -2.3 1.381 76.9 .433 1.163 44.6 174 .5  .6600 1.666A 94.2 .586 0.2 1.0 196.6 . l o 9  
5-1230 5 - 1 9 5 0  .163 222.0 -11.2 1.6 ,607 83 .1  .411 1.178 169.9 450.5 -694 1,662 112.4 1.089 1.3 96.0 105.0 .415  
12.50 6.93 5.06 3.57 6.97 3.67 18.60 2/1/e 06.0 3.S 07.7 .446 4.180 12.5 192.6 - 8 . 7  102.20 1.*20 
___ - .- -_ - - . - -  MARS ARRIVAL DATE = 2451210 ( 3 1  JAN 1999) - 
9- 630 5-1006.5 . 1 T O  35.6 e5.9 2.2 .E59 66.8 ,260 . I 7 2  171.2 413.4 .558  ,966 105.9 1.211 -2.2 -7.5 C61.0 .SI(? 
0-1000.5 5-1210 .343 296.1 -10.9 -2.8 1.381 78.3 ,422 1.164 40.3 117.9 e6730 1.656A 9 1 . 6  .591 2.6 3.7 195.3 . le0 
5 - i t 4 0  5-1510 .113 176.1 5.3 ,6 .E47 96.5 .334 1.245 193.4 428.8 .e29 1.6600 105.5 1.107 1 . 5  07.4 71.9 . S i 2  
10.11 6.74 4 .28  3 .37  6.78 2.46 14.46 2/1/2 74.7 10.9 32.6 . S l 2  3.536 11.4 192.5 6.0  105.60 1.29s 
,269 ,776 1 8 5 . 7  451.3 ,367 ,9850 
.*I8 1.166 31.8 177.6 -6790 1.617A 
,344 1.225 168.1 4 3 3 . 1  e804 1.6470 







,119 21.3 22.8 
.530 298.2 -12.0 
.116 189.3 1.0 

























1.215 -2.6 - 9 . 2  Z63.6 
e594 0.8 4 . 2  198.3 
1.102 1.3 t7 .4  80.3 
12.0 191.7 4.7 107.30 
.593 2 . r  4.0 1 9 6 . 0  
11.7 191.8 1.9 101.60 
1.221 -3.3 -11.4 267.2 
. I 9 1  2 .5  3.6 195.0 
1.093 1.2 0 6 . 6  97.3 
11 .5  192.4 -1.4 104.70 
i . ~  - 3 . o . - t 0 . 5  e04.7 
1.098 1.r  t 7 . e  ee.8 








. 3 4 7  
.1a1 
. 3  73 
1 a 4 0 1  
.5a7 
.165 
- 4 0 2  









5 - 1 5 4 0  
$-loon * 1 
5-1210 
5 - 1 5 5 0  
, 1 7 0  16.4 19.2 
,334 298.1 -11.8 
. l e 7  201.7 -3 .5  
10.35 6.99 4.29 
,193 14.2 16.7 
.347 296.2 -10.8 
, 1 1 5  212.7 - 1 . 5  
11.02 1.64 4.59 
.e23 15.3 15.3 
.367 296.4 -9.4 
. 1 7 0  221.6 -10.1 
12.05 0.62 5.03 













.e72 .780 190.2 450 .5  
,420 1 .161  38.1 1 7 7 . 1  
.358 1.207 183.0 438.7 
15.19 L/l /2  74.3 5 . 7  
.262 ,7811 197.7 450 .4  
.424 1.163 41.2 178.0 
,376 1.191 177.9 443.9 










~ 6 5 9 0  1.656A 
. IO6 1.646 
27.5 - 4 4 1  
i8 1999) - 
105.3 






3 .811  
5- 660 





















,296 .792 204.5 450.5 
.431 1.158 4 5 . 0  178.3 
.399 l.lY6 173.1 449.2 
16.30 2/1/2 76.1 3.2 
106.6 
9 1 . 3  
111.7 
4 .209  
1.226 -3.7 -11.8 C70.5 
,187 2.3 3 . 1  193.6 
1.069 1 .2  25.7 105.6 
12.0 193.5 - 5 . 0  102.30 
fS ARRI  iVAL OATE = 2451220 (10 f l  . .. . __ - WAF 
5- 630 5-1007.4 - 1 7 s  36.0 26 .0  2.1 .E56 66.2 ,283 ,771 110.2 4 5 4 . 0  . I 5 3  ,989 106.3 1.212 - 2 . 2  - 7 . 5  266.3 ,347 
9-1007.4 5-1220 a347 296.9 - 1 1 . 7  -3 .0 1.360 78.1 ,422  1.161 4 1 . 1  161.6 ,6700 1 ,651  66.9 e592 2 .7  5.8 192 .2  * 1 ) )  
5-1250 9 - 1 5 1 0  -119 172.6 6.9 .6  .653 98.5 .336 1.249 197.1 428.4 ,630 1.6690 105.1 1.106 1 .4  27.2 7 2 . 1  
10.20 6.68 4.52 3.31 6.72 2.56 1 4 . 4 1  2/1/2 62 .8  10.9 32.4 ,499 3.585 12.5 19S.6 7 . 5  105.50 1.291 
5- 640 Y-1005.0 ,159 24.6 23.0 2.2 
¶-1005.6 5-1220 .332 298.9 -13.1 -3 .1  





90.4 ,271 .775 181.0 4 5 i . 6  - 5 6 5  .9650 105.9 
79.1 .417 1.185 51.9 181.3 .E790 1.651 8 9 . 1  
96.2 .343 1.228 192.2 433.2 .EO6 1.6490 106.6 





-2.6 -9 .2  L 6 4 . 4  -332  
3,O 6 .5  193.5 156 
1.2 27.2 60.6 : 3 2 1 *  
192.9 6 . 1  107.40 1.325 . 9 .98  6.70 4.16 3.28 
5- 650 5-1006.0 .169 17.5 19.3 2.2 
5-1006.0 9-1220 -535 296.9 -12.8 -3 .1  
5-1250 5-1530 .124 198.5 -1.6 1.1 





- 3 . 0  -10.4 265.4 . 3 5 5  
2 .9  6.3 193.2 ~ 1 5 6  
1 1.1 L6.9 69.2 ,365 
192.9 4.0 106.60 1.S62 
93.6 .273 .179 189.6 450.8 ,566 :9910 105.5 
78.9 .416 1.164 36.6 161.4 a6770 1.651 89.0 
95.1 .315 1.206 186.8 438.0 .760 1.6370 101.9 
1 2.86 11.10 2/1/2 82.1 J.9 32.6 . I 3 6  3.541 
5- 660 11-1001.5 *!91 15.2 16.9 2.1 ,866 96.5 .e63 ,784 197.1 4S0.7 ,562 1.0050 105.6 1.221 -3 .3  -11.3 2 6 r . 9  ~ 3 4 6  
5-1007.5 5-1220 ,346 296.9 -11.6 -3.0 1.380 78.1 .423 1.181 41.3 181.6 ,6700 1.651 66.8 .So2 2.7 5 .7  192.2 
s - l t 50  1-1540 e138 210.3 -6 .3  1.3 .e22 90.9 ,310 1.191 181.8 443.0 . I 5 0  1.8310 109.5 1.093 1.1 06.4 97.7 





8-  870 1-1009.7 .ti?* 
5-1009.r 5-1220 .S I7  
¶-it50 9-1590 . lS9  
11.re 
2.0 .e69 99.4 .e9 
-2.8 1.319 96.9 .42 
1.5 ,613 67.8 .39 
S.37 8.77 3.35 16.0 
t . 0  ,817 85.8 .24 
-3.L 1.360 77.8 .4P 
7 661 100.4 .!IS 
S , $ t  & . 7 S ' t , 7 3  14.5 
t . 1  .E60 90.1 .07 
-3.5 1.381 t9.1 .41 
.9 .E50 S8.L .34 
3 . t 6  8.88 t.84 14.7 














203.9 450.8 , 5 1 5  1.0260 
45 .1  181.9 ,6590 1.6Sf 
176.5 446.1 ~ 7 1 7  1.630 
8 3 . 9 .  0.0  21.1 .441 
t 4 w 3 0  (eo a s  msn) - 
I 169.0 451 .1  ,549 .991 
42.0 i65.0 ,6680 1.649 
201.8 428. t  .630 1.6620 
' 90.5 18.0 32.0 -484 
160.E 4 5 t . 0  ,583 .98!IO 
38.0 164.8 ,6780 1.64s ; 198.3 45L.8 .806 1.6SbD 




4 .L12  
1.226 -8.6 - 1 1 . 7  271.2 . S 6 ?  
.569 L . 4  6 .1  190.7 el60 
1.966 1.1 t 5 . 5  101.0 .390 







' 299.9 -12.3 
169.7 8 . L  
! 7.10 4 . 3 1  
I 26.4 2 3 . 3  
t99.8 -14.4 
6.80 4.18 
I 16.8 1s.t 
I 199.8 -14.1 
I 194.0 -.O 
8.93 4 . t 7  
! 181.9 4.8 
.79 
3 .15  
1 . i 7  






1- 830 5-iOO8.6 ,177 
5-1008.8 I - l t 3 O  .352 
11-1180 5-1510 ,128 
10.42 
108.3 
6 6 . 3  
101.6 
3.630 
1 . L l C  -2 .8 - 1 . 4  t 6 7 . 8  .352 
. I 9 4  t . 8  7.5 169.S . 1 9 6  
13.8 195.4 8.8 104.90 1,274 
.598 3.L 6.8 190.9 a 1 5 6  
1.104 1.1 L8.9 8O.m ,327 
15 . t  114.4 6.9 107.60 1.805 
i . i i o  1.3 07.0 10.4 ,318 
1 . ~ 1 4  -0.8 - m . i  t65.4 .SSI 5- 840 5-1008.3 . le0 
5-1008.3 5-1L3O ,334 
5-1LIO 5-15LO -105 
10.01 
5- 850 5-1008.8 . lag 
I-1008.8 I - i t 3 0  .33d 
1 D . t l  






06.8 lor. 7 
a.sts 
l . L l 7  -8.0 -10.4 t a e . ~  .a50 
.19t 3 . 1  8.8 l S 0 . 1  *118 
1.099 1.0 m . 7  em.8 . S ~ L  
14.3 114.4 1 .4  1 0 t . t O  1.341 
342 
STOPOVER TlME z 30 D A Y S  M188lON DURATION s 680 O A V S  
MAR8 ARRIVAL OA1E * 2411230 
LO PEO 1999 
1999 OUl8OUNO SUlNG8Y 
_. 
LAUNCH SWNGBY 8PEEOl 
SUNGBY ARRIVE )PEE03 




















R A l  DECLl 
R A 3  OECL3 
R A 5  DECLS 
AERO OVL 
I 1  
1 3  
I 5  
. 
2.1 







V l - P S I  1 ECCEN SMA THE11 WET2 PERlH APHEL PSI  2 V 2 
V 3 P 8 I  3 LCCEN SMA THE13 THE14 PERlH APHEL P81 4 V 4 
V 5 PSI  5 LCCEN SMA THE15 THE16 PERIH APHEL P S f  6 V 6 
E INC 
.E65 96.3 ,283 .783-196.S -4Sl.U-;5Sl 1.0040~105.9~?'.220 
1.380 78 .1  .422 1.160 41.2 185.0 ,6700 1.849 86.4 ,595 
.628 93.1 .365 1.191 185.4 442 .e  .756 1.6260 109.0 1.093 
6.72 2.83 15.40 2 / l / 2  90.3 3.8 30.5 .496 3.798 12.7 
I EVA _-_DVO --EVR- -TYPE SUN A SUN If KAPPA-_ - A  
1 1  
I 4  
I 6  
RAP 

























R A L  (PEE02 
RA4 IPECO4 
R A 6  WEE06 
ETA PERlC - _ _  
s- 860 









. -  
16.2 17.1 
299.9 -12.7 





8 .14  4.96 
268.7 -348 
189.7 e 1 5 7  
















I .  




.a68 99.2 ,298 .789 203.2 451.1 . 5 5 4  1.0240 106.7 1.225 
1.379 76.9 ,429 1.155 44.9 185.2 .6600 1.650 86.1 .592 
,618 90.1 .382 1.174 180.1 447.1 . 7 2 5  1.6220 110.5 1.088 
6.77 3.17 15.86 2/1/2 91.2 2.6 27.6 .447 4.193 11.7 
- MARS ARRIVAL DATE = 2451240 < 2 MAR 1999) -I-. 
,856 85.0 .293 ,768 167.6 455.6 , 5 4 3  .993 106.7 1.211 
1,380 77.S .426 1.158 43.2 188.3 .6650 1.651 83.9 ,598 
.671 102.4 .345 1.264 206.3 428.0 .829 l.?OOD 105.8 1.112 




























































-859 89.8 .274 .773 179 .4  452.4 .562 -985 10S.5 I.214 -2.6 -9.0 266.4 ,336  
1.381 19.0 .417 1.164 38.0 188.1 .6780 1.650 84.3  .602 3.5 10.1 188.9 ml58 
.658 100.3 .347 1.238 200.6 432.4 .e08 1.6670 106.7 1.106 1.1 26.6 81.1 ,329 
6.73 2.78 14.79 2/1/2 98.5 8.4 34.3  23.33 3.380 17.4 196.1 11.4 108.00 :.e74 
5- 8SO 1-1007.2 ,168 20.1 20.0 
5-1007.2 S-1240 .337 300.9 -1S.6 
3-1270 5-lS30 .128 191.0 1.7 
10.32 6.99 4.26 
.E61 93.1 .274 
1.381 79.0 ,418 
.646 97.9 .351 
6 . 7 4  2.73 11.02 
.777 108.3 451.4 .564 .9900 105.4 1.216 -2.9 -10.3 
1.164 38.5 188.1 .6770 1.650 84.3 a602 3.4 l t . 4  
1.214 194.9 436.9 .785 1.6420 1 0 7 . 7  1.100 - 9  28.3 




107.60 1 .315  
5- 850 S-1008.8 -188 17 .3  17.3 
¶-1008.6 5-1240 a349 301.1 -14.0 
3-1270 3-1S40 .is2 204.0 -3.1 
10.69 7.33 4.52 
.E64 96.0 ,283 .781 195.8 441.1 ,560 1.0020 105.9 1.220 -3.3 -11.1 
1.381 78.2 ,422 1.160 41.0 188.2 ,6710 1.650 84 .Z  -600  3.1 9 . 4  
.634 95.2 ,362 1.193 189.4 441.5 .760 1.6250 108.8 1.094 e 9  25.8 
6.76 2.80 15.32 2/1/2 97.1 3.9 30.8 ,494 3.760 1 4 . 1  196.3 5 . 3  
.e61 98.9 ,298 .787 202.4 451.4 ,553 1.0220 106.7 1.224 -3.6 -1l.S 273.0 .a57 
1.380 77.0 .A29 1.156 44.7 168.4 .6600 1,651 8 3 . 8  ~ 5 9 7  2 . 7  8 . 3  186.S a182 
.623 92.3 ,376 1.173 183.9 446.3 .732 1.6150 110.1 1.088 - 8  24.8 107.1 -374 
6.82 3.04 15.70 2/1/2 98.0 2.4 27.9 .446 4.154 12.2 197.4 1.1 103.40 1.408 
269.6 ,349 
187.7 ,160 
I 98.8 - 5 5 6  
I lO5.9D 1 .365  
¶-  870 5-1011.0 .2t6 17.9 15.7 
11-1011.0 S-1240 ,367 301.4 -12.1 
11.39 7.97 4.93 
s-iero s-isso , 144  218.3 -7.7 
- MARS ARRIVAL DATE = 2451250 (12 MAR 1999) 
5- 030 5-1012.0 .190 47.8 26.2 
5-1012.0 1-1250 ,369 302.9 -12.9 
5-1280 5-1110 .154 165.8 9.9 
11.32 7.81 4.56 
.E54 84.0 .301 .766 165.1 416.8 .S36 .997 107.2 1.210 -2.5 -7.2 272.2 -569 
1,380 76.9 .430 1.157 44.8 191.4 .6600 1.655 81.6 ,603 2.9 9.3 184.8 ,167 
.682 104.5 -352 1.276 210.8 427.8 .E27 1.7250 106.0 1.116 1.e 26.3 72.8 a 3 2 5  
6.92 3.25 14.70 2/1/2 104.2 11.0 30.8 , 441  3.771 15.0 199.4 10.6 103.50 1.221 
.E59 89.5 .275 . 7 7 2  178.6 452.8 .559 .985 105.6 1.2i3 -2.6 -9.0 267.4 .338 
1.382 79.1 .418 1.166 37.9 191.2 .6790 1.612 82.2 ,608 3.8 12.2 187.8 .16S 
,668 102.3 .352 1.246 20S.O 432.1 .807' 1.6040 106.8 1.109 .O 26.2 81.4 ,332 







,161 30.1 23.8 
.338 302.2 -17.6 
,142 175.9 7.2 
10.60 7.18 4.18 
,167 21.4 20.2 
.138 302.2 -17.6 
.135 187.5 3 . 3  
10.53 7.11 4.23 






.e61 92.9 .275 .776 187.6 411.8 .563 .9890 101.5 1.216 -2.9 -$.0.2 267.9 ,338 
1.382 79.1 ,418 1.165 37.9 191.2 .6780 1.613 82.2 a608 3.8 12.2 187.6 ,163 
.654 100.0 .355 1.219 199.2 436.1 .786 1.6520 107.7 1.102 .8 26.0 90.1 ,342 












5 - 1 5 5 0  
.I86 18.1 1 7 . 5  
.349 302.4 - 1 3 . 5  
. i s 4  200.1 - 1 . 3  
10.79 7.34 4.50 
.El3 19.0 11.9 
.367 302.8 -13.2 
.14t 212.9 -6.2 
11.37 7.86 4.89 
,862 95.8 







- MARS ARRl 




.284 ,780 195.0 451.6 .559 1.0010 
,422 1.162 40.6 191.3 .6720 1.653 
,362 1.195 193.5 441.0 .763 1.6280 
15.28 el112 103.3 3.9 31.4 .493 
.e98 .T86 201.7 451.8 . 5 5 2  1.0200 
.429 1.138 4 4 . 3  191.4 ,6610 1.655 
,372 1,173 187.8 445.5 ,738 1.6120 
15.19 2/1 /2  104.1 2 . 2  28.3 . 4 4 8  
lVAL DATE = 2451260 (22 MAR 1999) - 
,313 .764 163.1 458.5 ,125 1.003 
. 437  i.156 47.5 194.4 ,6510 1.S6l 
,362 1.292 215.4 421.6 .e24 1.7590 














































- 1 . 1  
9.0 





17 .6  
- 1 o . e  
14 .1  




2 5 . 0  















eo2 * 0 
2.8 
5- 630 5 - 1 0 1 4 . 1  .204 53.1 28.0 
9-1290 3 - 1 5 1 0  .I72 164.9 10.4 
12.08 8.38 4.7s 
5 - i o i 4 . r  ~ - 1 2 6 0  .m 305.0 -52.4 
5- 8.40 1-10016.1 
8-1006.9 (1-1260 
J-1290 5-1520 
.152 31.7 24.0 2.0 .E58 39.2 ,277 .77i 177.9 453.2 ,568 ,985 105.7 1.213 -2.6 
.340 303.8 -20.0 -4.9 1.383 79.2 A18 1.168 37.3 194.1 ,8800 1.657 80.8 .61$ 4.8 
,156 173.9 8 . 1  1.2 .679 104.4 ,359 1.257 209.5 431.9 ,806 1.7070 107.0 1.112 -8 






















, 3 5 3  
1 .LdS 
. a 5 0  
.167 22.3 20.4 2.0 .860 92.7 ,276 .775 l87.e 452.0 .562 .9890 105.5 1.215 -2.9 
.S39 303.6 -20.1 -5.0 1.383 79.3 .dl8 1.169 37.0 194.1 .6810 1.657 80.3 .61¶ 4.4 
-145 18A.l 4.7 1.3 ,664 102.1 .559 1.226 205.6 436.2 .766 1,6670 107.8 1 . 1 0 4  .7 
0.87 7.30 4.25 8.56 8.97 3.06 13.09 2/1/2 108.0 6.1 35.3 -523 3.302 23.2 200.4 
.185 19.7 17.7 1.9 ,861 95.5 ,284 ,179 194.3 412 .0  .158 1.0000 106.0 1.218 - 3 . 5  
.350 305.9 -17.4 -1.4 1.382 78.4 .423 1.165 40.0 194.2 -6730 1.658 8 0 . 0  .613 8.1 
,139 196.3 . J  1.1 .e31  99.6 .362 1.200 197.7 4 4 0 . 3  ,765 1.6SSO 108.6 1.096 .8  
1 - 0 1  7.12 4 . 4 8  3.S8 16.98 2.94 11.28 2/1/2 108.7 3.9 32.1 .491 3.614 18.6 E O O . 4  
5-  8 5 0  5-1008.3 
S-1008.3 1-1260 
9-1290 4-1130  
5- 860  S-3010.1 
fl-1010.1 I-1260, 
9-1290 5-1540 
5-  870 9-LO12.5 
9 - 1 0 1 1 . 5  5-1260 
1-1190 9 - 1 5 5 0  
1 
a 2 1 1  20.1 16.1 1.7 '864 p8.3 .298 ,781 200.8 452.2 . 5 5 1  1.0170 106.7 1.222 - 3 . 1  -11 .3  C75.0 as67 
.367 5 0 4 . 4  -14.5 -3.9 1.381 7 7 . e  .a30 1.161 43.9 194.3 .6620 1.660 79.7 .610 3.L 10.4 18A.3 . I f Z  
-1-41 209.1 -4.3 1.6 .638 96.8 .370 1 . 1 7 7  191.9 444.9 . 7 4 1  1.6120 109.8 1.080 .6 L4.1 107.8 .SO5 
1.16 7.83 1.85 3.63 7.03 2.97 1S.53 2/1 /2  109.5 2.1 28.8 .446 4.020 ld.7 201.1 6.2 101.50 2.146 
MARS ARRIVAL DATE 3 2451270 ( 1 APR 19991 I---- - -- ______ -_ - . 
5- 830 9-1020 .0  ,240 62.3 21.2 1.2 .647 79.4 ,344 ,739 1 5 0 . 3  462.2 .498 1.020 109.9 1,207 -2.6 -6.9 269 .3  ~ 4 2 5  
9-1020.0 5-l270 ~4211 3016.7 -9.9 -3.2 1.380 73.8 .a54 1.110 5 4 . e  197.2 -6280 1.672 76.7 ,609 L.9  9 . 1  180.8 a191 
(-1300 5-1810 .192 1 6 4 . 0  10.6 1.0 ,710 108.7 .374 1.312 220.1 427.5 ,821 1.8030 106.6 1 . 1 1 9  a 9  f 5 . 3  r 3 . 2  
1 3 . 8 5  9 .40  5 . 3 1  4.06 1.45 4.09 15.06 21112 116.2 10.9 26.3 e333 4 .399  10.9 206.4 0.3 9t .80  1.131 
5- 630 5-1025.3 ,290 69.7 24.0 . I  .e42 75.4 ,386 . 7 5 3  153.9 466.4 .463 S.047 112.1 1.205 -L.S -6.8 288.7 ,478 
3-1025.8 3-1270 ,478 311.6 -7.3 -2.7 i . 3 7 1  70.8 .477 1.136 82.8 197.2 .5930 1.678 75.1 .601 1.1 S.3 190.0 .LOB 
8-1800 5 - 1 5 1 0  ,192 164.8 10.6 1.0 .710 108.7 .374 1.312 220.1 427.5 -821 1.8030 106.8 1.121 *9 LS.3 79.1) . e 3 4 1  
14.05 10.28 6.19 4.30 7.77 4.09 11.06 2/1/2 Z17.4 10.0 22.1 . e m  1.066 7.3 a10.s t . 2  m.eo i.om 
B- 810 s-ioio.1 .is4 
I-LSOO 5-1540 . t 4 9  
a-  IO 5-iois.5 .e08 
8-1010.6 5-1270 ,351 
11.34 
3-1013.3 8-1270 .367 











12-0 10.8 1.0 .a 
~01.s -1.3 1.7  .a 
501.8 -10.0 -4.0 1.3 
7.00 4.76 3.B? 1 .  11.90 
343 
8TWOVtR T I M E  rn 80 DAY8 1999 OUTBOUNO SUINCBY MI83ION DURATION S It0 D A I S  
UAR8 A R R I V A L  DATE 1 1451100 
I t  OEC I990 
L4UNCN lUMC9Y WEE01 R A l  OECLl 1 1 V l r 3 I - r E C C E N - d & A  -THE11 THETL CERIH--A-PHEC-PSi 2-V @!---i t DECLI R A t  9 W E D t  
8UNCoV ARRIVE LPEEDS R A 3  DECLS I 3 V 3 P I 1  3 ECCEN 3MA THE15 THE14 PERIH APH L P S I  4 V 4 I 4 DECL4 R A 4  8PEEDI 
OEP*Rl RETURN OPEEOS R A 5  OECL5 I 5 
--__.___ 
V 5 P S I  5 ECCEN SMA W E T 5  TttET6 PERIH APH&, P S I  6 V 6 I 6 
PROP AERO OVC O V A  EVA OVD EVR TYPE 3UN-A-9N R KAPPA - A  , E INC RAP 
____ MAR3 ARRIVAL DATE = 2451160 (12 DEC 1999) 
3- 820 3-1007.1 ,201 43.2 26.6 L.2 .e59 82.7 .301 .711 162.3 455.8 ,539 1.212 -1.0 - 5 . 7  265.0 .SO0 
~ - ~ o O ? . ~  3-1100 .368 598.5 -6.2 -1 .7  1,397 17.3 .456 1.227 41.4 156.0 .6670 .6tl 1.9 -0.2 LOO.7 .LSO 
(-1190 5-1540 -206 Ll2.0 -9.3 1.4 .610 11.6 .431 1.203 162.5 450.6 $684 1.091 1 . 7  21.4 93 .7  -439 
14.28 9.11 4.70 5.17 8.56 4.40  11.14 2 / l /2  38.5 4.2 33.3 6.3 191.0 e9 104.00 1.107 
3- 930 5-1OOS.t e 1 0 2  t O . 4  25.2 2.4 ,863 88.0 .e71 .I16 114.5 451.5 ,566 l.tl4 -2.2 -7.7 260.8 - 3 3 0  
9-lOO3.L 5-1100 ~ 3 3 0  299.4 -7 .4  -1.0 1.399 19.1 ,447 1.240 34.0 154.9 ,6840 ,620 2.1 -6.2 200.3 st36 
5-1100 5-1550 e 2 5 1  216 8 - 1 0 . 7  1 1 604 13 1 411 1 192 159.3 457.6 .624 1.094 1.9 26.1 101.4 ~ 4 9 4  
14.01 * . i s  4.10 s.it i . 5 1  5 .40  i i . 4 2  &i/t 31.1 6.0 38.2 8.0 100.0 -.s 100.40 1 . i ~ ~  
- __ -_ - I - -  . MARS ARRIVAL DATE = 2451110 (22 OEC 1990). 
5- a20 I-1008.1 .ZOO 44.9 26.5 2 2 859 82 2 .305 .171 161.4 456.4 .535 1.008 107.4 1.212 -1.0 -5.6 266.2 ,374 
5-1000.1 5-1110 ..374 297.7 -6.6 -1:s 1:390 IS:? ,449 1.199 44.0 161.4 .6600 1.131A 104.0 .606 1.9 - 4 . 7  204.4 - 2 1 4  
5-1200 5-1540 -191 214.0 -9.4 1.4 .610 19.9 .416 1.200 165.2 448.9 .700 1.699 112.4 1,090 1.6 21.3 94.6 .4LL 
13.41 8.85 4.78 4.58 7.91 4.05 16.14 2/1/2 45.5 3.9 31.3 .430 3.702 6.6 192.1 1.1 102.70 1.163 
5- 030 5-1003.0 ~ 1 6 3  29.1 2 S . 4 .  2.3 .E62 81.1 ,212 . 7 1 5  113.9 451.9 ,564 ,986 105.3 1.214 -2.t -1.7 261.5 ,332 
5-1005.0 5-1170 ,332 290.3 -8 .0  -1.9 1.393 19.3 .437 1.212 35.9 160.5 .6820 1.142A 104.1 -013 2.2 -4.6 206.6 ,211 
5-1tOO 5-1150 ,231 tl8.8 -11.1 1.1  -603 7 5 . 1  .451 1.188 161.6 455.5 .I46 1.731 115.4 1.093 1 . 7  20.6 102.4 e410 
i3.74 9.21 4.20 4.52 1-91 5.02 17.86 2/1/2 43.6 5.2 36.4 . I 4 5  3.204 8.3 190.0 .O 101.50 1.201 
5- 820 5-lOO9.L .tl3 46.8 26.4 0.1 ,858 81.6 .311 .110 160.4 451.2 .530 1.009 101.4 1.212 -1.8 -5.0 LO1.6 ,391 
3-lOO9.L 1-1100 ~ 3 9 1  297.5 -6.9 -1.9 1.365 76.2 .445 1.178 46.4 166.4 .6540 1.10tA 100.4 , 591  1.9 - 3 . 0  C01.6 ,195 
5-1ClO 5-1540 . 1 7 ?  t 1 4 . 7  -9.3 1.3 .611 82.2 .404 1.191 168.1 441.4 a113 1.000 111.6 1.095 1.5 21.2 95.4 .400 
5- 030 5-1004.3 .164 31.0 2 5 . I  2.3 .862 81.5  .e74 .114 113.4 4S2.2 .S62 .SO6 105.4 1.214 -2.2 - 1 . 0  262.3 ~ 3 3 4  
0-1004.3 8-1180 .334 t97.1 -0.7 -2.1 1.388 19.0 .431 1.193 37.3 165.1 -6790 1.107A 100.7 ,603 t.3 - L a 8  204.3 el92 
5-1210 5 - 1 5 5 0  .e14 220.4 -11.4 1.6 ,604 78.2 .439 1.185 164.1 453.6 .664 1.705 114.3 1.091 1.0 26.4 103.4 - 4 4 9  
12.07 8.80 4 .21  4 .07  1 . 4 1  4.58 11 .31  2/1/2 50.8 4.6 35.1 ,538 3.320 8.6 190.2 1.0 100.00 1.240 
. . ___ _. - -- WAR3 ARRIVAL DATE = 2451180 ( 1 JAN 1999) 
1e.w 8.61 4.88 4.14 7.54 3.73 16.41 z / i / z  53.1 3 . 8  29.7 . d i d  3.090 0.9 ~02.8 2 . 5  ioi.60 t . t s s  
______. - WAR3 ARRIVAL DATE = 2451190 (11 JAN 1999) 
I- 020 5-1010.0 .222 49.1 26.3 2.0 ,856 80.8 .Si9 .168 159.2 458.2 . I 2 3  1.013 108.3 1.211 -1.9 -5.6 269.3 ,391 
9-1010.0 5-1190 ,391 297.7 - 7 . 1  -2.1 9.382 1 5 . 5  .444 1.163 48.8  111.0 ~6410 1.619A 91.0 -!I86 1.9 -1.1 198.1 - 1 8 2  
9-1220 5-1540 .164 214.1 -9.0 1.3 .612 84.4 .393 1.194 171.2 446.1 .725 1.663 110.9 1.094 1 4  L? 0 96.1 .SO3 
1C.32 8.48 5.02 3.84 1.24 3.46 16.12 2/1/2 61.4 3.1 28.3 .393 4.094 7 . 2  193:s 3 : l  100.40 l'.210 
5- 030 S-1004.9 .165 32.4 25.6 2.3 .86l 87.3 .e15 .714 112.8 452.5 ,561 ,987 105.0 1.213 -2.2 -1.6 263.1 . 331  
3-1004.9 1-1190 ,331 291 .5  -9.4 -2.3 1.385 78.8 ,426 1.180 38.5 169.1 .6110 1.683A 97.5 e596 2.4 -.I 201.6 . 1 1 7  
5-1220 5 - 1 5 5 0  ,198 221.5 -11.4 1.6 ,605 80.1 .424 1.181 166.9 432.0 .680 1.682 113.3 1.090 1 . 5  t6.2 104.2 e 4 3 1  
12.17 8.43 4.23 3.74 7.13 4.20 16.95 2/1/2 5 8 . 5  4.0 34.1 .531 3.412 9.4 190.7 3.1 100.30 4 .280 
MARS ARRIVAL DATE = 2451200 (21 JAN 1999) 
5- 920 5-1012.0 .e36 52.2 26.0 1.9 .E55 79.6 .331 ,167 151.4 459.6 ,513 1.021 109.1 1.tlO -2 .0 - 5 . 5  271.0 i 4 0 7  
5 - 1 O l L . I  5-1200 e 4 0 1  298.5 -7.1 -2.2 1.319 14.6 .446 1.151 52.0 175.4 ,6310 1.664A 93.7  -580  1.9 a 8  193.9 ,114 
9-1230 5-1540 , 1 5 4  214.1 -8.4 1.3 -615 86.6 ,383 1.192 174.5 444.9 ,735 1.649 110.3 1.094 1.3 26.8 96.7 +?I82 
11.14 8.40 5.24 3.66 1.06 3.24 15.88 t/1/2 10.4 3.7 26.6 ~ 3 6 4  4 . 3 4 1  1 . 4  195.5 3 . 5  98.90 * . t ? l I  
I* 830 5-1005.8 -167 34.0 2 5 . 0  2.2 .E60 8 1 . 0  .218 .7?3 112.0 452.9 . 5 5 0  -981 105.7 1.213 -2.2 -7.6 264.0 e339 
5-1005.0 5-1200 .339 297 .1  -10.2 -2.5 1.383 78.5 ,424 1.171 39.4 173.9 ,6150 1.666A 94.4 ~ 5 9 3  2.5 1.5 198.5 el67 
5-1230 5-1510 .183 222.0 -11.2 1.6 .607 83.1 ,411 1.178 169.9 450.5 .694 1.662 112.4 1.089 1.3 L6.O 105.0 ~ 4 1 5  
11.63 0.13 4.25 3.51 6.91 3.87 16.60 2/1/2 66.5 3.5 33.4 .522 3.403 10.3 191.5 4.5 105.90 1.296 
HAR3 ARRIVAL DATE = 2451210 (31 JAN 1999) -~
I- 030 5-1000.5 .110 35.8 25.9 2.2 ,859 86.6 ,280 ,172 111.2 453.4 . 5 5 6  .988 105.9 1.213 -2.2 -7.5 265.0 , 3 4 1  
5-1000.5 5-1210 .343 290.1 -10.0 -2.8 1.381 18.3 .422 1.164 40.3 111.9 ,6730 1.656A 91.6 ,191 2.6 3 . 1  195.3 . l o0  
5-1240 5 - 1 5 5 0  ,110 221.8 -10.7 1 . 5  ,609 8 5 . 5  .399 1.116 113.1 449.2 ,106 1.646 111.1 1.089 1.2 2 5 . 7  101.0 .40L 
11.24 7.61 4.28 3.37 6.18 3.59 16.30 2/1/2 14.1  3.2 32.8 .512 3.538 11.4 192.5 0 . 0  105.90 1.C99 - MAR8 ARRIVAL DATE = 2451220 110 FEB 1999) _ _  
I- O S 0  5-1007.4 , 1 7 3  30.0 26.0 2.1 ,858 86.2 .28" , 7 1 1  110.2 454.0 . 553  .989 106.1 1.212 -t.t - 1 . 5  t08.3 . 3 4 7  
5-1007.4 5-1220 .347 t90.9 - 1 1 . 7  -3.0 1.380 78.1 .422 1.161 41.1 181.6 .Or00 1.651 88.9 .So2 L . 7  5.8 192.t - 1 5 7  
I-ILIO $- i s so  . i s 9  eeo.8 -10.0 1.5 .e13 81.8 ,390 1.174 116.5 448.1 ,111 1.632 i i i . 0  1.008 1.1 t5.5 1oe.t .NO 
i0.s~ ? . o r  4.3t 3.3i 6.72 3.35 i6.06 e / i / e  82.8 2.8 32.4 .499 3.585 ie.5 ~13.8 7 . 5  ios.30 i.tsi 
M A R 3  ARRIVAL DATE : 2451230 120 FEB 1999) _-__ ._I_ 
5- O S 0  5-1000.6 .ill 4 0 . 1  26.1 2 . 0  , 8 5 1  85.6 ,287 . 1 7 0  169.0 454.1 -549 .991 106.3 1.212 -2 .2  -7.4 P67.0 . 3 5 2  
5-1000.4 5-1230 ,352 299.9 -12.3 -3.2 1.380 11 .8  ,424 1.159 42.0 105.0 .6680 1.649 86.3 -594 t.8 1 . 5  109.S el50 
)-le60 5 - 1 5 5 0  . 1 5 1  218.9 - 9 . 0  1 . 5  ,618 90.1 ,302 1.114 180.1 447.1 - 1 2 5  1.6220 110.5 1.000 1.0 25.2 106.7 . 381  * 
10.06 1.54 4.31 5-32 6.73 3.17 15.86 2/1/2 90.5 2.6 32.0 e484 3.630 13.6 195.4 0 . 0  104.90 1 .211  
M A R 8  ARRIVAL DATE : 2451240 1 2 MAR 1999) -_ __- . - . - - - - - - . - 
5- 830 5-1010.1 .I82 45.0 26.2 1.9 .e56 8 5 . 0  .293 ,768 161.6 455.6 ,513 ,993 106.1 1.211 -2.3 - 7 . 3  C69.7 , 359  
5-1010.1 5-1240 .SI9 301.3 -1t.8 -3.4 1.380 1 7 . 5  .428 1.138 43.2 188.8 ,6650 1.651 03.9 a598 t.9 0 . 7  180.9 -161 
5-1270 5-1550 , 1 4 4  t10.3 -7.7 1 . b  ,623 92.3 .310 1.'113 183.9 446.3 ,132 1.8150 110.1 1.089 24.8 107.1 ,1114 
10.88 1 . 4 9  4.44 3.59 0.60 3.04 15.10 2 l l l t  9T.6 Z.4 31.5 .465 3.685 14.5 l O 7 . L  10.0 1 0 4 . 6 0  (*LIO 
HARE ARRIVAL DATE : 245lt5O (12 MAR 1999) -- - - -. . - 
5- 930 1-1OlL.O ,190 4 7 . 0  2 6 . 2  1.8 .654 84.0 .301 .766 165.7 456.8 .I36 .991 107.2 1.ClO -?..3 -7.2 27L.e  ,369 
5-101L.O 5-1250 ~369 302.9 -12.9 -3.5 1.380 16.9 .430 1.157 r 4 . 8  191.4 .6600 1.655 81.6 -603 1 . 9  9.3 184.0 ,167 
5-1280 5 - 1 5 5 0  . I 4 1  212.9 -6.2 1.0 .e30 94.6 .372 1 . 1 1 5  187.8 445.5 .138 1.6120 109.8 1.008 - 1  t 4 . 5  1 0 ? * 5  *S68 
11.05 7.53 4.50 3.52 6.92 2.97 15.59 2/1/2 104.2 2.2 30 .8  ,441 3.111 15.0 199.4 10.0  101.50 1.2Cl 
-___ MAR8 ARRIVAL DATE = 2451260 (22  MAR 1999) 
5- 830 0-1014.1 . L O 4  53.1 26.0 1.6 ,851 02.6 .313 .764 163.1 458 .5  .52S 1.003 108.0 1.209 -2 .4 ' - 7 . 1  275.6 - 3 6 5  
5 - 1 0 1 4 . 7  5-1260 .SO5 305.0 -12.4 -3.5 1.381 16.0 .431 1.156 47.5 194.4 .65lD 1.661 79.4 -607 c.8 9.0 183.0 * i m  
5-1290 5 - 1 5 5 0  -141 t09.1 -4.5 1.6 .638 96.8 ,370 1 .117  191.9 444.9 . I 4 1  1.6120 109.6 1.089 e6 26 .1  101.9 a305 
1 1 - 4 5  7 - 7 3  4 . 7 5  3.70 7.10 2.97 15 .55  L/l /2  110.2 2.1 29.4 $405  3.935 14.4 tOt.0 10.2 101.90 l * l O O  
MAR3 ARRIVAL DATE = t451210 1 1 APR 1999) ---A - - - - 
I- 830 I-1020.0 ,240 62.3 t 5 . 2  1.2 .e41 79.4 ,544 .759 118.3 462.2 .498 1.020 109.9 1.207 -t.6 -0.9 LOt.3 A I  
1- lOfXi .0  5-1210 ,425 308.1 -9.9 -3.2 1.380 13.8 .454 1.150 54.2 197.2 .6200 1.612 76.7 ,609 8.t 7 . 1  180*6 
5-1800 5-1550 .145 105.1 -2.8 1.6 .647 99.1 ,310 1.181 196.2 444.3 .I44 1.8100 109.5 1.090 - 4  23.0 109.0 *a8 
lL.48 8.3I 5.31 4.01 1 .45  3.05 15.50 L/l/t 116.2 L.0 26.3 .333 4.399 10.9 t08.4 8 .5  97-90 1 . 1 3 s  
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